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Preface
Group Decision and Negotiation 2012 was organized by Federal University of Pernambuco, Brazil during
May 20-24, 2012. GDN 2012 was the 12th annual meeting organized by the INFORMS Section on Group
Decision and Negotiation, in cooperation with the EURO Working Groups on Decision and Negotiation
Support and Group Decision Support Systems. The series of GDN conferences started in Glasgow in
2000, and continued in La Rochelle (2001), Perth (2002), Istanbul (2003), Banff (2004), Vienna (2005),
Karlsruhe (2006), Montreal (2007), Coimbra (2008), Toronto (2009), and Delft (2010). The meetings in
Istanbul, Banff, and Toronto were held as streams within a larger INFORMS Conference.
GDN conferences traditionally bring together researchers from Africa, the Americas, Asia,
Europe, and Oceania, with a stimulating variety of backgrounds, and from a wide diversity of disciplines
– from economics, operational research and game theory to social sciences and information systems.
While many of us come from different backgrounds, we all share a common focus: research into complex
decision problems, involving multiple stakeholders (with different perspectives, issues and emotions), and
requiring decision aid for both process and content.
The aim of GDN research is not only to improve our understanding of group decision and
negotiation processes, methods, tools, and techniques, but also to support decision makers and negotiators
and help them achieve better results. The contributions in these proceedings reflect the richness of GDN
research. Using a variety of research approaches in real organizational settings and laboratory situations,
they focus on the development, application and evaluation of concepts, theories, methods, and techniques.
GDN 2012 included a Doctoral Consortium that offered PhD students an opportunity to present
and discuss their dissertation research with faculty and other students. This consortium was held on
Sunday 20 May.
We are grateful to the individuals and institutions that helped us make this conference a reality.
We would especially like to thank Federal University of Pernambuco, SOBRAPO (Brazilian Society for
Operational Research), ABEPRO (Brazilian Society of Production Engineering), INFORMS section on
Group Decision and Negotiation and EURO Workgroup on Decision Support Systems, for their
recognition and assistance. We are grateful for financial support from the Federal University of
Pernambuco, CAPES (Federal Agency of Support and Evaluation of Postgraduate Education), FACEPE
(Research Funding Agency of the State of Pernambuco), CHESF (Companhia Hidroelétrica de São
Francisco), CDSID (Center for Decision Systems and Information Development) and IPSID (Decision
Systems and Information Research Institute). We also take this opportunity to thank the members of the
Program Committee for their commitment and their efforts, which enabled us to review efficiently and
effectively the more than one hundred submissions we received.
We are confident that the keynotes and research presented at GDN 2012 will assist and inspire
decision makers and negotiators as they address their problems. Coming from many different
backgrounds, the presenters brought unique perspectives and experience to the conference, stimulated
new ideas and established new friendships. Their works, collected in these proceedings, make a unique
contribution to knowledge in Group Decision and Negotiation. We warmly recommend every one of them
for your reading.

D. Marc Kilgour and Melvin F. Shakun (Conference Chairs)
Adiel Teixeira de Almeida (Program Chair)
Danielle Costa Morais and Suzana de França Dantas Daher (Organizing Chairs)

Group Decision and Negotiation 2012, Recife, Pernambuco.

vi

Conference Committee
General Chairs
Melvin F Shakun, New York University, USA
Marc Kilgour, Wilfrid Laurier University, Canada

Program Chair
Adiel Teixeira de Almeida, Federal University of Pernambuco, Brazil

Organizing Chairs
Danielle Costa Morais, Federal University of Pernambuco, Brazil (Chair)
Suzana de França Dantas Daher, Federal University of Pernambuco, Brazil (Co-Chair)

Doctoral Consortium Chairs
Sabine Köszegi, Vienna University of Technology, Austria
Michael Filzmoser, Vienna University of Technology, Austria

Program Committee
Ahti Salo, Aalto University School of Science, Finland
Amer Obeidi, University of Waterloo, Canada
Bertrand Munier, ENSAM, France
Bill Samuelson, Boston University, USA
Bilyana Martinovski, Stockholm University, Sweden,
Christer Carlsson, Abo Akademi University, Finland
Daniel Druckman, George Mason University, USA
Danielle Costa Morais, Federal University of Pernambuco, Brazil
Deepinder Bajwa, Western Washington University, USA
Ephraim Sudit, Rutgers University, USA
Fernando Menezes Campello de Souza, Federal University of Pernambuco, Brazil
Floyd Lewis, Western Washington University, USA
Gert-Jan de Vreede, Nebraska University, USA
Gregory E. Kersten, Concordia University, Canada
Guy Olivier Faure, Sorbonne University - Paris V, France
Gwendolyn Kolfschoten, Delft University of Technology, The Netherlands
Hannu Nurmi, Turku University, Finland
Jamshid Etezadi, Concordia University, Canada
João C. Clímaco, Coimbra University, Portugal
João Paulo Costa, Coimbra University, Portugal
John Zeleznikow, Victoria University, Australia
Kalyanmoy Deb, Indian Institute of Technology Kanpur, India
Katia Sycara, Carnegie Mellon University, USA
Keith Hipel, University of Waterloo, Canada
Mareike Schoop, Hohenheim University, Germany
Melvin F Shakun, New York University, USA
Marc Kilgour, Wilfrid Laurier University, Canada
Ofir Turel, California State University, USA
Ozgur Kibris, Sabanci University, Turkey
Pascale Zaraté, Toulouse Polytechnique Institute - IRIT, France
Petr Ekel, Pontifical Catholic University of Minas Gerais, Brazil

vii

Raimo P. Hamalainen, Aalto University School of Science, Finland
Roman Slowinski, Poznan University of Technology, Poland
Rudolf Vetschera, University of Vienna, Austria
Sabine Köszegi, Vienna University of Technology, Austria
Salvatore Greco, University of Catania, Italy
Theodor Stewart, University of Cape Town, South Africa
Tung Bui, The University of Hawaii, USA
Yang Yinping, Agency for Science, Technology and Research, Singapore
Yufei Yuan, McMaster University, USA

Organizing Committee
Ana Paula Cabral S. Costa, Federal University of Pernambuco, Brazil
Luciana Hazin Alencar, Federal University of Pernambuco, Brazil
Caroline Maria Miranda Mota, Federal University of Pernambuco, Brazil
Marcele Elisa Fontana, Federal University of Pernambuco, Brazil
José Leão e Silva Filho, Federal University of Pernambuco, Brazil
Norma Shakun (Accompanying Persons Representative)

viii

Contents
Volume I
GDN 2012 Program
Program at a Glance…...…………………………………………………………………………………
Session Codes……………………………………………………………………………………
Program per Day……..…………………………………………………………………………
Program by Sessions…..………………………………………………………………………

3
4
5
8

Keynote presentations
To bid or to bargain? Comparisons of multi-attribute auctions and multi-bilateral
negotiations
Gregory E. Kersten ………………………………………...................................................................

17

Voting Rules in Context
Hannu Nurmi…………………………………………………………………..........................................

18

Strategic investigations of water conflicts in the Middle East
Keith W. Hipel…………………………………………………………………........................................

19

Cooperative Decision Support Systems
Pascale Zaraté…………………………………………………………………........................................

20

Beyond phase models: Innovative methods to analyze negotiation dynamics
Rudolf Vetschera………………………………………………………………........................................

21

Plenary Panel GDN: Historical background and future developments
Melvin Shakun and Marc Kilgour……………………………………...…….......................................

22

Panels and Workshops
Panel: Artificial Intelligence Advances in GDN
Katya Sycara, Michael Lewis and Felipe Meneguzzi ……………………………………………….....

24

Panel: Research on negotiation and auction in China
Yuqiang Feng, Wei Shang and Yang Lu ………………………………………...……………………....

25

Panel: The Israeli-Palestinian Conflict
John Zeleznikow, Amer Obeidi and, Bilyana Martinovski ..............................................................

26

Workshop: Negotiating a Crisis in the Mediterranean
Paul Meerts and Gwendolyn Kolfschoten ……………………………................................................

27

Doctoral Consortium
Doctoral Consortium Program…................……………………………………...…………………...

29

ix

Technical Sessions
Empirical Evidence on Impact of Alternative Negotiation Support Approaches.
Session I: Influence of Alternative Negotiation Support Approaches on Communication,
Emotions and Conflict
*Chair: Sabine T. Koeszegi; Mareike Schoop and Rudolf Vetschera……………………………

31

Emotional Dynamics in Online Negotiations
Patrick Hippmann……………………………………………………………………………………………

32

Communication and Decisions in Electronic Negotiations
Mareike Schoop, Marije Van Amelsvoort, Johannes Gettinger and Sabine T. Koeszegi…………

35

Conflict Management in a Digital World
Alexander Dannenmann, Anne Rickert and Mareike Schoop…………………………………………

36

Advances in Virtual Facilitation & Leadership Research
Chair: Gert-Jan de Vreede……………………………………………………………………….

45

Automated Transactional Leadership in Virtual Teams
Douglas Derrick and Gert-Jan de Vreede……………………………………………………………...

46

SPECIES Agents for Automated Facilitation of Mass Collaboration
Douglas Derrick, Gert-Jan de Vreede and Aaron Read………………………………………………

51

Technology Support for Collaborative Work: A Preliminary Study on a Framework for
Studying and Analyzing Group Facilitation
Angela U. Ramnarine-Rieks, Gert-Jan de Vreede and Imed Boughzala……………………………

55

Emotion in Group Decision and Negotiation
Chair: Bilyana Martinovski……………………………………………………………………...

56

Changing Perceptions and Stereotypes through Dialogue: Conflicts of Interest in India’s
Garment Sector
Yu Maemura.....................................................................................................................................

57

Inherited Stability Properties in Perceptual Graph Models
Amer Obeidi.....................................................................................................................................

62

Reframing framing: Emotion and interactivity in group decision and negotiation?
Bilyana Martinovski.........................................................................................................................

63

Group Decision making in environmental management
Chair: Raimo P. Hamalainen……………………………………………………………………..

64

Decision Structuring Dialogue
Sebastian Slotte and Raimo P. Hämäläinen……………………………………………………………

65

Engaging stakeholders in environmental planning projects by using MCDA approach in
Finland.
Mika Marttunen, Timo P. Karjalainen and Raimo P. Hämäläinen…………...................................

68

Promoting consensus in an environmental group decision problem
Suzana Daher and Adiel Almeida....................................................................................................

71

x

Empirical Evidence on Impact of Alternative Negotiation Support Approaches. Session II:
Negotiation Process Support: Implementation and Empirical Evidence on its Impact
Chair: Sabine T. Koeszegi; Mareike Schoop and Rudolf Vetschera……………………………

74

The (non-)impact of support on offer processes in electronic negotiations
Rudolf Vetschera and Michael Filzmoser........................................................................................

75

Integrating the AC-AT concept into an Electronic Negotiation Support System: Implementation
and Challenges
Alexander Dannenmann, Marc Fernandes, Michael Filzmoser, Johannes Gettinger, Sabine T.
Köszegi, Ronald Mitterhofer, Andreas Reiser, Mareike Schoop and Rudolf Vetschera……………

77

2

2.0 G eNerationS – Avenues for the Next Generation of Pro-active Negotiation Support
Dan Druckman, Michael Filzmoser, Johannes Gettinger, Sabine T. Koeszegi, Ronny
Mitterhofer and Rudolf Vetschera…………………………………………………………………………

82

Groupwork and collaboration in Engineering and Design
Chair: Gwendolyn Kolfschoten and Stephan Lukosch…………………………………………

85

Supporting collaborative design: Lessons from a case study at the ESA concurrent design
facility
Gwendolyn Kolfschoten, Stephan Lukosch and Arne Matthyssen……………………………………

86

Designing Collaboration Support for Dynamic Environments
Jordan Janeiro, Stefan W. Knoll, Stephan Lukosch, Gwendolyn Kolfschoten and Frances M. T.
Brazier…………………………………………………………………………………………………………

87

Rethinking Lessons Learned Processes
Tanja Buttler, Stephan Lukosch, Gwendolyn Kolfschoten and Alexander Verbraeck ….........……

88

Strategic Conflicts over Water - Part I
Chair: D. Marc Kilgour and Keith W. Hipel………………..……………………………………

89

Third Party Interventions in Conflict Resolution
Rami Kinsara, Marc Kilgour and Keith W. Hipel………………………………………………………

90

Water Diversion Conflict in China
Shawei He, Keith Hipel and Marc Kilgour………………………………………………………………

94

The Great Canadian Hydroelectric Power Conflict: Contract Negotiations
Yasser T. Matbouli, Keith W. Hipel and D. Marc Kilgour……………………………………………

96

Collaboration in Group Decision
Chair: Xusen Cheng……………………………………………………………………………...

100

Cognitive Load in Collaboration – Decision Making
Gwendolyn Kolfschoten, Simon French and Frances Brazier………………………………………..

101

A Framework for Evaluating Trust Development in Group Collaborations
Xusen Cheng, Aida Azadegan and Gwendolyn Kolfschoten……………………………………………

102

Measuring trust in computer mediated collaboration using traffic light model: a longitudinal
case study
Xusen Cheng and Aida Azadegan....................................................................................................

103

xi

Collaboration Issues in Web 2.0 Environments
Chair: Gert-Jan de Vreede………………………………………………………………………..

107

Team Collaboration in Virtual Worlds: Results from a Delphi Study
Ikram Bououd, Imed Boughzala, Benjamin Wigert and Gert-Jan de Vreede………………………

108

Collaboration Science in the Age of Social Media: A Crowdsourcing View
Onook Oh, Cuong Nguyen, Gert-Jan de Vreede and Douglas Derrick……………………………

109

Negotation Support Systems
Chair: Günther Kainz……………………………………………………………………………...

110

Developing Notions of Fairness in Negotiation Support Systems
John Zeleznikow...............................................................................................................................

111

Considering Incomplete Information in Negotiation Support Systems
Andreas Reiser and Mareike Schoop...............................................................................................

112

Trust Game Negotiations: Experimental Evidence
Günther Kainz..................................................................................................................................

114

Negotiation Support, Topics and Approaches
Chair: Leandro Rego………………………………………………………………………………

117

Using Faratin model to aid decision in a non-electronic negotiation
Jose Leao and Danielle Morais........................................................................................................

118

Linking Coalition Formation Model and Plans of Agents in Multi-Agent Systems
Souhila Arib and Samir Aknine........................................................................................................

121

Collaborative Dominance: an experimental study
Filipe Costa de Souza and Leandro Chaves Rego...........................................................................

126

Online Negotiation Concerns
Chair: John Zeleniskow……………………………………………………………………………

127

The Impact of Gender Difference on Strategic Response in Online Negotiation
Wan-Jung Lin and Hsiangchu Lai...................................................................................................

128

Context-aware Environments for Online Dispute Resolution
Davide Carneiro, Paulo Novais, Francisco Andrade, John Zeleznikow and Jose Neves................

132

Keeping the Peace? Towards Evaluation of the Role of Online Support and Counseling in
Avoiding Family Dispute Resolution
Naomi Augar and John Zeleznikow.................................................................................................

133

Strategic Conflicts over Water - Part II
Chair: D. Marc Kilgour and Keith W. Hipel……………………………………………………

134

Comparing Alternative Source Water Protection Strategies
Hanbin (Eric) Kwang, D. Marc Kilgour and Keith W. Hipel…………………………………………

135

Coalition Fuzzy Stability Analysis of the Elmira Groundwater Contamination Dispute
M. Abul Bashar, Keith W. Hipel and D. Marc Kilgour ……………………………………………….

138

xii

Negotiating with and against software agents
Chair: Rustam Vahidov………………………………………………………………………….

141

Deriving Concession Curve Patterns from human-to-agent Negotiations
Real Carbonneau and Rustam Vahidov...........................................................................................

142

Interaction between Software Agent-Enabled System with Invite ENS users: Multi-Bilateral
Negotiations
Rustam Vahidov, Gregory E. Kersten and Dmitry Gimon…………………………………………….

144

Testing Software Agents’ Strategies in Negotiation with Humans: An experiment
Rustam Vahidov, Gregory E. Kersten and Raafat Saade………………………………………………

145

Group Aggregation Approach
Chair: Petr Ekel…………………………………………………………………………………..

146

Group Decision Model approaches for expert’s prior knowledge to aggregation
Adiel Almeida-Filho, Marcelo Alencar and Tharcylla Clemente....................................................

147

Synergetic use of consensus methods coupled with fuzzy set based multiperson multicriteria
decision-making methods
Roberta Parreiras, Petr Ekel and Illya Kokshenev..........................................................................

148

A multiperson multicriteria decision-making method for a group environment with hierarchical
structure
Petr Ekel, Illya Kokshenev and Roberta Parreiras..........................................................................

149

NSS faces ambiguity
Chair: Tomasz Szapiro…………………………………………………………………………...

150

NegoManage - a comprehensive negotiation platform
Jakub Brzostowski and Tomasz Wachowicz …………………………………………………………….

151

Negotiation Support with Fuzzy TOPSIS
Ewa Roszkowska and Tomasz Wachowicz ………………………………………………………………

152

TOPSIS Based Negotiation Support System and Its Modification
Tomasz Wachowicz and Jakub Brzostowski.....................................................................................

153

Simulation of crowding recommendations and strategy evaluation
Tomasz Szapiro and Przemysław Szufel…………………………………………………………………..

154

Information Technology in Group Decision and Negotiation
Chair: Ana Paula Costa……………………………………………………………………………

162

Methodological proposal for the selection of outsourcing personal in computer project.
Alicia Salamon, Laura Boaglio, Gabriela Cabrera and José Luis Zanazzi....................................

163

Will negotiation agents become the next market mechanism for C2C and B2B online
marketplaces?
Richard Di Shang and Yinping Yang …………….……………………………………………………..

166

An Exploratory Investigation of the Diffusion and Impacts of Collaborative Information
Technologies in US Organizations
Deepinder Bajwa and L. Floyd Lewis…………………………………………………………………….

169

Effects of communicating issue priority for preference tradeoffs in agent-human negotiations
Yinping Yang, Horacio Falcão, Nuno Delicado and Andrew Ortony..............................................

172

xiii

Group Decision Making
Chair: Luis Dias..............................................................................................................................

176

A Framework for a Context-Aware Multi-Party Emergency Coordination System
Steven Way and Yufei Yuan..............................................................................................................

177

A Probabilistic Strategy for Real Time Iterative Group Decisions
Annibal Parracho Sant'Anna, Helio Darwich Nogueira and Lucia Mathias Rabelo......................

178

Developing an implementation model to VIP Analysis Software by using Action Reseach
Alecsandra Ventura, Luis Dias and João Clímaco..........................................................................

179

On a Group Preference Axiomatization with Cardinal Utility
Luis Dias and Paula Sarabando......................................................................................................

180

Negotiation Contingency
Chair: Bertrand Munier…………………………………………………………………………..

183

Constructing a cost-efficiency based approach to assist the debate on nuclear power plants
safety choices
François Beaudouin.........................................................................................................................

184

When Telecom procurement auctions turn into bargaining games
Driss Zahi.........................................................................................................................................

187

Saving face as the main rationale for action in identity conflicts
Bertrand Munier...............................................................................................................................

189

PROMETHEE methods and group decision
Chair: Bertrand Mareschal………………………………………………………………………

191

PROMETHEE-GDSS : applications and new developments
Cathy Macharis, Bertrand Mareschal and Jean-Philippe Waaub……………………………………

192

Visual PROMETHEE - A New Group Multicriteria Decision Aid Software
Bertrand Mareschal.........................................................................................................................

193

Multicriteria decision aid in the logistics of a diesel oil distributor
Ana Paula Costa, Luciana Alencar and Bertrand Mareschal…………………………………………

195

Online auctions and e-negotiations experiments
Chair: J. Etezadi and P. Pontrandolfo……………………………………………………………

197

Systems for Logistics Services e-Procurement: Design and Performance
Nicola Bellantuono, Gregory E. Kersten and Pierpaolo Pontrandolfo...........................................

198

There is more to negotiation than reaching an agreement: Substantive, relational, and other
objectives of the negotiators
Shikui Wu, Gregory E. Kersten and Anne Beaudry……………………………………………………

199

Concessions in Multiattribute Reverse Auctions and Multi-bilateral Negotiations
Jamshid Etezadi, Dmitry Gimon, Gregory E. Kersten and Pierpaolo Pontrandolfo………………

200

Environmental Issues in GDN
Chair: Kotaro Kawamata…………………………………………………………………………
Uncertainty in nature-inclusive flood policy development: the origin of multiple knowledge
frames
Ronald Van Den Hoek, Marcela Brugnach and Arjen Hoekstra………………………………………

201

202

Applying Matching Mechanisms in Climate Change Negotiation
Kotaro Kawamata and Masahide Horita.........................................................................................

204

Self-labor confrontations: post-Tsunami spatial negotiations for social sustainability
Chamila T Subasinghe.....................................................................................................................

207

xiv

Aggregation Approaches
Chair: Cristiano Cavalcante………………………………………………………………………..

208

A multicriteria approach for the newsvendor bargaining problem
Anderson Brito and Adiel Almeida...................................................................................................

209

A SERVQUAL-based procedure to evaluate a service company in Campina Grande, Brazil
Vanessa Silva, Fernando Schramm and Danielle Morais...............................................................

213

Group Decision on Multiobjective integrated scheduling problem of production and
maintenance activities
Rodrigo J P Ferreira and Cristiano A V Cavalcante.......................................................................

217

Soft OR
Chair: Maria Alejandra Castellini...................................................................................................

219

Multimethodology in a microenterprise
Maria
Alejandra
Castellini,
Horacio
Rojo
and
Mischel
Carmen
Neyra
Belderrain.........................................................................................................................................

220

New Practices to Structure and Elicit Information in Scientific Software Development in
Teams.
Patricio Maller, Alicia Salamon, Natalia Mira, Alejandra Boggio, Juan Giró, Jose Cuozzo,
Sofia Perez and Francisco Coenda..................................................................................................

225

A systematic planning for improvements in a program of urban food harvest, using the new
configuration of Soft Systems Methodology.
Priscila Renata Silva Barros, María Alejandra Castellini and Mischel Carmen Neyra
Belderrain.........................................................................................................................................

229

Negotiation Models
Chair: Marc Kilgour……………………………………………………………………………...

230

Integrating preference uncertainty into coalition analysis in the graph model for conflict
resolution
Kevin Li, Takehiro Inohara and Haiyan Xu……………………………………………………………...

231

Decision Rules Inspired by Solution Concepts of the Graph Model for Conflict Resolution
Michele Bristow, Liping Fang and Keith W. Hipel……………………………………………………

234

A Simple Bargaining Mechanism That Elicits Truthful Reservation Prices
Steven J. Brams, Todd R. Kaplan and D. Marc Kilgour………………………………………………

238

Group Preferences Issues
Chair: Mireille Ducasse...................................................................................................................

239

Preference aggregation model based on Electre IV applied to social decisions
Marcele Fontana and Danielle Morais............................................................................................

240

Individual Influence on Group Rankings
Clemens Hutzinger...........................................................................................................................

244

The LogicalMulticriteriaSort ThinkLet: Logical Navigation for Fair and Fast Convergence in
Multicriteria Group Decision Making
Mireille Ducasse and Peggy Cellier...............................................................................................

247

xv

Applications using Multi-Criteria Group Decision Models on Strategic Problems
Chair: Caroline Mota……………………………………………………………………………..

248

A Multi-criteria Approach To Cost-Sustainable Service Decisions Analysis of a Set of
Infrastructure Transportation Projects
Renaud Silva and Maria Cavalcanti Netto.......................................................................................

249

Choosing a Battery in the first Brazilian Satellite Projetc with MCDA Methodology and the
VISA software as supports
Jose Mauricio Diaz Jurado and Mischel Belderrain.......................................................................

250

A multicriteria group decision model to support public safety planning
Caroline Mota and André Gurgel....................................................................................................

251

Participatory Processes
Chair: Javier Gómez.........................................................................................................................

255

A REST architecture to support e-Participatory Budgeting
César Alfaro, Javier Gómez, Jose M. Lavín and Juan J. Molero....................................................

256

A methodology for e-participatory processes design
Javier Gómez, César Alfaro and José M. Lavín...............................................................................

260

Group Decision and Negotiation Models
Chair: Luciana Hazin……………………………………………………………………………...

265

Participatory Sustainability Assessment: Trying to Clarify the Differences among Actors
Involved in Information Management
José Antonio A. Peixoto, João Clímaco, Rogério Valle and Leydervan De Souza Xavier..............

266

Using a linguistic probability framework to support participatory budgeting decisions
Vanessa Silva and Danielle Morais................................................................................................

270

IS-Business Relationship by Contracts: A Principal-Agent Model Proposal
Maisa Mendonça and Ana Paula Costa...........................................................................................

274

xvi

Volume II
Emotion in Negotiation
Reframing framing: Emotion and interactivity in group decision and negotiation?
Bilyana Martinovski ……………………………………………………………………………………………

3

Design Approaches for Collaboration and Negotiation Systems
Supporting Collaborative Design: Lessons from a case study at the ESA concurrent design
facility
Gwendolyn Kolfschoten, Stephan Lukosch and Arne Matthyssen…………………………………………

17

Designing Collaboration Support for Dynamic Environments
Jordan Janeiro, Stefan W. Knoll, Stephan G. Lukosch, Gwendolyn L. Kolfschoten and Frances M.
T. Brazier ..............................................................................................................................................

29

Rethinking Lessons Learned Processes
Tanja Buttler, Stephan Lukosch, Gwendolyn Kolfschoten and Alexander Verbraeck ………………….

39

Team Collaboration in Virtual Worlds: Results from a Delphi Study
Ikram Bououd, Imed Boughzala, Benjamin Wigert and Gert-Jan de Vreede…………………………….

44

Technology Support for Collaborative Work: A Preliminary Study on a Framework for
Studying and Analyzing Group Facilitation
Angela Ramnarine-Rieks, Gert-Jan de Vreede and Imed Boughzala ...................................................

56

Collaboration Science in the Age of Social Media: A Crowdsourcing View
Onook Oh, Cuong Nguyen, Gert-Jan de Vreede and Douglas C. Derrick…………………………….…

69

Cognitive Load in Collaboration – Decision Making
Gwendolyn L. Kolfschoten, Simon French and Frances Brazier…………………………………………..

78

The LogicalMulticriteriaSort ThinkLet: Logical Navigation for Fair and Fast Convergence in
Multicriteria Group Decision Making
Mireille Ducassé and Peggy Cellier……………………………………………………………….………….

87

A Framework for Evaluating Trust Development in Group Collaborations
Xusen Cheng, Aida Azadegan and Gwendolyn Kolfschoten………………………………..………………

97

Negotiation Support System
NegoManage - a comprehensive negotiation platform
Jakub Brzostowski and Tomasz Wachowicz………………………………………………………………….

107

Developing Notions of Fairness in Negotiation Support Systems
John Zeleznikow …………………………………………………………………………………………………

119

Systems for Logistics Services e-Procurement: Design and Performance
Nicola Bellantuono, Gregory E. Kersten, and Pierpaolo Pontrandolfo …………………………………

129

Testing Software Agents’ Strategies in Negotiation with Humans: An experiment
Rustam Vahidov, Gregory E. Kersten and Raafat Saade ....................................................................

141

There is more to negotiation than reaching an agreement: Substantive, relational, and other
objectives of the negotiators
Shikui Wu, Gregory E. Kersten and Anne Beaudry..............................................................................

146

Concessions in Multiattribute Reverse Auctions and Multi-bilateral Negotiations
Jamshid Etezadi, Dmitry Gimon, Gregory E. Kersten and Pierpaolo Pontrandolfo ..........................
156

xvii

Negotiation Support with Fuzzy TOPSIS
Ewa Roszkowska and Tomasz Wachowicz …………………………………………………………………..

161

TOPSIS Based Negotiation Support System and Its Modification
Tomasz Wachowicz and Jakub Brzostowski …………………………………………………………………

175

Conflict Negotiation and Resolution
Keeping the Peace? Towards Evaluation of the Role of Online Support and Counseling in
Avoiding Family Dispute Resolution
Naomi Augar and John Zeleznikow …………………………………………………………………………...

186

Context-aware Environments for Online Dispute Resolution
Davide Carneiro, Paulo Novais, Francisco Andrade, John Zeleznikow and José Neves ....................

196

Inherited Stability Properties in Perceptual Graph Models
Amer Obeidi ..........................................................................................................................................

207

GDN Models and Applications
Collaborative Dominance: an experimental study
Filipe Costa de Souza and Leandro Chaves Rêgo ...............................................................................

217

Group Decision and Negotiation Models in Brazil
Adiel T de Almeida, Danielle C. Morais, and Suzana F D Daher..................................................

225

Group decision support system and multiparty coordination system
PROMETHEE-GDSS: applications and new developments
Cathy Macharis, Bertrand Mareschal and Jean-Philippe Waaub....................................................

233

A Framework for a Context-Aware Multi-Party Emergency Coordination System
Steven Way and Yufei Yuan …………………………………………………………………………………….

249

Fuzzy group aggregation approaches
A multiperson multicriteria decision-making method for a group environment with
hierarchical structure
Petr Ekel, Illya Kokshenev and Roberta Parreiras...............................................................................

265

Synergetic use of consensus methods coupled with fuzzy set based multiperson multicriteria
decision-making methods
Roberta Parreiras, Petr Ekel and Illya Kokshenev...............................................................................

275

Problem structuring
A systematic planning for improvements in a program of urban food harvest, using the new
configuration of Soft Systems Methodology.
Priscila Renata Silva Barros, María Alejandra Castellini and Mischel Carmen Neyra Belderrain ...

289

MCDM application in group context
Developing an implementation model to VIP Analysis Software by using Action Research
Alecsandra Ventura, Luis C. Dias and João N. Clímaco .....................................................................

301

A Probabilistic Strategy for Real Time Iterative Group Decisions
Annibal Parracho Sant’Anna, Helio Darwich Nogueira and ,Lucia Mathias Rabelo........................

316

xviii

A Multi-criteria Approach To Cost-Sustainable Service Decisions Analysis of a Set of
Infrastructure Transportation Projects
Renaud Barbosa da Silva and Maria Aparecida Cavalcanti Netto.......................................................

325

Author index

337

GDN 2012 Program

PROGRAM AT A GLANCE
Sun (20 May)

8:30am – 12:00pm

REGISTRATION DESK

Doctoral
Consortium

Mon (21 May)

Tue (22 May)

9:00am-9:45am
Opening Session
9:45am-10:30am
Plenary Session

9:00am - 10:30am
Technical Session

Coffee-Break

Coffee-Break

11:00am - 12:30pm
Technical Session

11:00am - 12:30pm
Plenary Session

Wed (23 May)

9:00am - 10:30am
Technical Session
Interval
10:45am - 12:15pm
Plenary Session

Thu (24 May)

9:00am - 10:30am
Technical Session
Coffee Break
11:00am - 12:30pm
Technical Session

BRUNCH

1:00pm - 6:30pm
Social Event 1
Recife & Olinda
Tour

Lunch

Lunch

Lunch

2:00pm - 3:30pm
Plenary Panel

2:00pm - 3:30pm
Technical Session

2:00pm - 3:30pm
Technical Session

Coffee Break

4:00pm - 5:30pm
Technical Session

6:30pm - 8:30pm
Welcome Reception at
Golden Tulip Hotel

Coffee Break

1:00pm - 7:00pm
Social Event 2
Brennand Museum and
Brennand Institute Tour

4:00pm - 6:00pm
Technical Session

7:00pm - 10:00pm
Conference Banquet

interval
3:40pm - 4:00pm
Closing Session

The Session Codes:

MA1
The day of
the week:
M – Monday
T – Tuesday
W – Wednesday
H – Thursday

Room Number. (1, 2, 3, 4)
1 – Boa Viagem
2 – Imperial
3 – Candeias A
4 – Candeias B
Time Block. Matches the time
Blocks shown in the Program Schedule.
A – 09:00am – 10:30am
B – 11:00am – 12:30pm
C – 02:00pm – 03:30pm
D – 04:00pm – 06:00pm

MONDAY, MAY 21

09:00am-10:30am

10:30am-11:00am
11:00am-12:30pm

MA1
9:00am - 9:45am CONFERENCE OPENING
General Chairs: Melvin Shakun; Marc Kilgour; Program Chair: Adiel Almeida; Organizing Chairs: Danielle Morais and Suzana Daher
9:45am - 10:30am PLENARY SESSION. Chair: Rudolf Vetschera
To bid or to bargain? Comparisons of multi-attribute auctions and multi-bilateral negotiations , by Gregory Kersten
COFFEE - BREAK
MB1
MB2
MB3
MB4
PANEL: Artificial Intelligence
Empirical Evidence on Impact of Alternative Negotiation
Advances in Virtual Facilitation & Leadership
Emotion in Group Decision and
Support Approaches. Session I: Influence of Alternative
Advances in GDN
Research.
Negotiation
Negotiation Support Approaches on Communication, Emotions Chair: Gert-Jan de Vreede
Chair: Bilyana Martinovski
and Conflict. Chairs: Sabine T. Koeszegi; Mareike Schoop and
Rudolf Vetschera
1 - Automated Transactional Leadership in Virtual 1 - Changing Perceptions and Stereotypes
Panelists:
Teams. Douglas Derrick and Gert-Jan de
through Dialogue: Conflicts of Interest
Katia Sycara (Chair)
1- Emotional Dynamics in Online Negotiations. Patrick
Vreede
in India’s Garment Sector. Yu Maemura
Michael Lewis
Hippmann
2
SPECIES
Agents
for
Automated
Facilitation
of
2
Inherited Stability Properties in
Felipe Meneguzzi
2- Communication and Decisions in Electronic Negotiations.
Mass Collaboration. Douglas Derrick, Gert-Jan
Perceptual Graph Models. Amer Obeidi
Mareike Schoop, Marije Van Amelsvoort, Johannes
de Vreede and Aaron Read
3 - Reframing framing: Emotion and
Gettinger and Sabine T. Koeszegi
3 - Technology Support for Collaborative Work: A
interactivity in group decision
3 - Conflict Management in a Digital World. Alexander
Dannenmann, Anne Rickert and Mareike Schoop

12:30pm-2:00pm
2:00pm-3:30pm

3:30pm-4:00pm
4:00pm-5:30pm

Preliminary Study on a Framework for Studying
and Analyzing Group Facilitation. Angela U.
Ramnarine-Rieks, Gert-Jan de Vreede and Imed
Boughzala

LUNCH
MC1
PLENARY PANEL: Chair: Bilyana Martinovski
GDN: Historical background and future developments. Panelists: Melvin Shakun and Marc Kilgour
COFFEE - BREAK
MD1
MD2
MD3
Group Decision making in
Empirical Evidence on Impact of Alternative Negotiation
Groupwork and collaboration in Engineering
Support Approaches. Session II: Negotiation Process
environmental management
and Design
Chair: Raimo P. Hämäläinen
Support: Implementation and Empirical Evidence on its Impact Chairs: Gwendolyn Kolfschoten and Stephan
Chairs: Sabine T. Köszegi; Mareike Schoop and Rudolf
Lukosch
1 - Decision Structuring Dialogue.
Vetschera
Sebastian Slotte and Raimo P.
1 - The (non-)impact of support on offer processes in electronic 1 - Supporting collaborative design: Lessons from a
Hämäläinen
negotiations. Rudolf Vetschera and Michael Filzmoser
case study at the ESA concurrent design facility.
2 -Engaging stakeholders in
2
Integrating
the
AC-AT
concept
into
an
Electronic
Gwendolyn Kolfschoten, Stephan Lukosch and
environmental planning projects
Negotiation Support System: Implementation and
Arne Matthyssen
by using MCDA
Challenges.
Alexander
Dannenmann,
Marc
Fernandes,
approach in Finland. Mika
2 - Designing Collaboration Support for Dynamic
Michael Filzmoser, Johannes Gettinger, Sabine Köszegi,
Marttunen, Timo P. Karjalainen
Environments. Jordan Janeiro, Stefan W. Knoll,
Ronald Mitterhofer, Andreas Reiser, Mareike Schoop and
and Raimo P. Hämäläinen
Stephan Lukosch, Gwendolyn Kolfschoten and
Rudolf Vetschera
Frances M. T. Brazier
3 - Promoting Consensus in an
3 - 2.02 G eNerationS – Avenues for the Next Generation of
Environmental Group Decision
3
Rethinking Lessons Learned Processes. Tanja
Pro-active Negotiation Support. Dan Druckman, Michael
Problem. Suzana Daher and Adiel
Buttler,
Stephan Lukosch, Gwendolyn
Filzmoser, Johannes Gettinger, Sabine T. Köszegi, Ronny
Almeida
Kolfschoten and Alexander Verbraeck
Mitterhofer and Rudolf Vetschera

and negotiation? Bilyana Martinovski

MD4
Strategic Conflicts over Water - Part I
Chairs: D. Marc Kilgour and Keith W.
Hipel
1 - Third Party Interventions in Conflict
Resolution. Rami Kinsara, D. Marc
Kilgour and Keith W. Hipel
2 - Water Diversion Conflict in China.
Shawei He, Keith W. Hipel and D.Marc
Kilgour
3 - The Great Canadian Hydroelectric
Power Conflict: Contract Negotiations.
Yasser T. Matbouli, Keith W. Hipel and
D. Marc Kilgour

TUESDAY, MAY 22
09:00am-10:30am

TA1
Collaboration in Group Decision
Chair: Xusen Cheng
1- Cognitive Load in Collaboration – Decision Making.
Gwendolyn Kolfschoten, Simon French and Frances
Brazier
2 - A Framework for Evaluating Trust Development in
Group Collaborations. Xusen Cheng, Aida Azadegan
and Gwendolyn Kolfschoten
3 - Measuring trust in computer mediated collaboration
using traffic light model: a longitudinal case study.
Xusen Cheng and Aida Azadegan

10:30am-11:00am
11:00am-12:30pm

TA2
Collaboration Issues in Web 2.0
Environments
Chair: Gert-Jan de Vreede
1 - Team Collaboration in Virtual Worlds:
Results from a Delphi Study. Ikram
Bououd, Imed Boughzala, Benjamin
Wigert and Gert-Jan de Vreede

1 - Developing Notions of Fairness in Negotiation Support
Systems. John Zeleznikow

1 - Using Faratin model to aid decision in a nonelectronic negotiation. Jose Leao and Danielle
Morais

3 - Trust Game Negotiations: Experimental Evidence. Günther
Kainz

2 - Collaboration Science in the Age of Social
Media: A Crowdsourcing View. Onook
Oh, Cuong Nguyen, Gert-Jan de Vreede
and Douglas Derrick
COFFEE - BREAK
TB1
PLENARY SESSION. Chair: Adiel Almeida
Beyond Phase Models: Innovative Methods to Analyze Negotiation Dynamics, by Ruldof Vetschera
Voting Rules in Context, by Hannu Nurmi

2 - Linking Coalition Formation Model and Plans of
Agents in Multi-Agent Systems. Souhila Arib
and Samir Aknine
3 - Collaborative Dominance: an experimental study.
Filipe Costa de Souza and Leandro Chaves Rego

LUNCH
TC1
Online Negotiation Concerns
Chair: John Zeleznikow

TC2
Strategic Conflicts over Water - Part II
Chairs: D. Marc Kilgour and Keith W. Hipel

TC3
Negotiating with and against software agents
Chair: Rustam Vahidov

TC4
Group Aggregation Approach
Chair: Petr Ekel

1 - The Impact of Gender Difference on Strategic
Response in Online Negotiation. Wan-Jung Lin and
Hsiangchu Lai

1- Comparing Alternative Source Water
Protection Strategies. Hanbin Kwang, D.
Marc Kilgour and Keith W. Hipel

1- Deriving Concession Curve Patterns from human-to-agent
Negotiations. Real Carbonneau and Rustam Vahidov

1 - Group decision model approaches for experts’
prior knowledge to aggregation. Adiel AlmeidaFilho, Marcelo Alencar, Thárcylla Clemente

2 - Interaction between Software Agent-Enabled System with
Invite ENS users: Multi-Bilateral Negotiations. Rustam
Vahidov, Gregory E. Kersten and Dmitry Gimon

2 - Context-aware Environments for Online Dispute
2 - Coalition Fuzzy Stability Analysis of the
Resolution. Davide Carneiro, Paulo Novais,
Elmira Groundwater Contamination
Francisco Andrade, John Zeleznikow and Jose Neves
Dispute. M. Abul Bashar, Keith W. Hipel
and D. Marc Kilgour
3 - Keeping the Peace? Towards Evaluation of the Role

3 - Testing Software Agents’ Strategies in Negotiation with
Humans: An experiment. Rustam Vahidov, Gregory E.
Kersten and Raafat Saade

of Online Support and Counseling in Avoiding
Family Dispute Resolution. Naomi Augar and John
Zeleznikow
3:30pm-4:00pm
4:00pm-6:00pm

TA4
Negotiation Support, Topics and Approaches
Chair: Leandro Rego

2 - Considering Incomplete Information in Negotiation Support
Systems. Andreas Reiser and Mareike Schoop

12:30pm-2:00pm
2:00pm-3:30pm

TA3
Negotiation Support Systems
Chair: Günther Kainz

2 - Synergetic use of consensus methods coupled
with fuzzy set based multiperson multicriteria
decision-making methods. Roberta Parreiras,
Petr Ekel and Illya Kokshenev
3 - A multiperson multicriteria decision-making
method for a group environment with
hierarchical structure. Petr Ekel, Illya Kokshenev
and Roberta Parreiras

COFFEE - BREAK
TD1
PANEL: Research on negotiation and auction in
China

Panelists:
Yuqiang Feng (Chair)
Wei Shang
Yang Lu

TD2
NSS faces ambiguity
Chair: Tomasz Szapiro

TD3
Information Technology in Group Decision and Negotiation
Chair: Ana Paula Costa

TD4
Group Decision Making
Chair: Luis Dias

1 - Methodological proposal for the selection of outsourcing
personal in computer project. Alicia Salamon, Laura Boaglio,
Gabriela Cabrera and José Luis Zanazzi

1 - A Framework for a Context-Aware Multi-Party
Emergency Coordination System. Steven Way
and Yufei Yuan

2 - Negotiation Support with Fuzzy TOPSIS.
Ewa Roszkowska and Tomasz Wachowicz

2 - Will negotiation agents become the next market mechanism
for C2C and B2B online marketplaces? Richard Di Shang and
Yinping Yang

3 - TOPSIS Based Negotiation Support
System and Its Modification. Tomasz
Wachowicz and Jakub Brzostowski

3 - An Exploratory Investigation of the Diffusion and Impacts of
Collaborative Information Technologies in US Organizations.
Deepinder Bajwa and L. Floyd Lewis

2 - A Probabilistic Strategy for Real Time Iterative
Group Decisions. Annibal Parracho Sant'Anna,
Helio Darwich Nogueira and Lucia Mathias
Rabelo

1 - NegoManage - a comprehensive
negotiation platform. Jakub Brzostowski
and Tomasz Wachowicz

3 - Developing an implementation model to VIP
Analysis Software by using Action Research.
Alecsandra Ventura, Luis Dias and João
4 - Simulation of crowding recommendations 4 - Effects of communicating issue priority for preference
Clímaco
and strategy evaluation. Tomasz Szapiro
tradeoffs in agent-human negotiations. Yinping Yang, Horacio
and Przemysław Szufel
Falcão, Nuno Delicado and Andrew Ortony
4 - On a Group Preference Axiomatization with
Cardinal Utility. Luis Dias and Paula Sarabando

WEDNESDAY, MAY 23
09:00am-10:30am

WA1
Negotiation Contingency
Chair: Bertrand Munier
1 - Constructing a cost-efficiency
based approach to assist the
debate on nuclear power plants
safety choices. François
Beaudouin
2 - When Telecom procurement
auctions turn into bargaining
games. Driss Zahi
3 - Saving face as the main rationale
for action in identity conflicts.
Bertrand Munier

WA2
WORKSHOP:
Negotiating a Crisis in the
Mediterranean
Chairs: Paul Meerts and Gwendolyn
Kolfschoten

WA3
PROMETHEE methods and group decision
Chair: Bertrand Mareschal
1 - PROMETHEE-GDSS : applications and new
developments. Cathy Macharis, Bertrand
Mareschal and Jean-Philippe Waaub
2 - Visual PROMETHEE - A New Group
Multicriteria Decision Aid Software. Bertrand
Mareschal
3 - Multicriteria decision aid in the logistics of a
diesel oil distributor. Ana Paula Costa, Luciana
Alencar and Bertrand Mareschal

WA4
Online auctions and e-negotiations
experiments
Chairs: Jamshid Etezadi and Pierpaolo
Pontrandolfo
1 - Systems for Logistics Services eProcurement: Design and Performance .
Nicola Bellantuono, Gregory E. Kersten
and Pierpaolo Pontrandolfo
2 - There is more to negotiation than
reaching an agreement: Substantive,
relational, and other objectives of the
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General Chairs: Melvin Shakun; Marc Kilgour; Program Chair: Adiel Almeida;
Organizing Chairs: Danielle Morais and Suzana Daher

09:45am-10:30am
MA1

PLENARY SESSION
Chair: Rudolf Vetschera
To bid or to bargain? Comparisons of multi-attribute auctions and multi-bilateral
negotiations, by Gregory Kersten

10:30am-11:00am

Coffee-Break

11:00am-12:30pm
MB1

PANEL:
Artificial Intelligence Advances in GDN
Panelists:Katia Sycara (Chair)
Michael Lewis
Felipe Meneguzzi

11:00am-12:30pm

TECHNICAL SESSIONS (MB)

MB2

Empirical Evidence on Impact of Alternative Negotiation Support Approaches. Session I:
Influence of Alternative Negotiation Support Approaches on Communication, Emotions
and Conflict
Chair: Sabine T. Koeszegi; Mareike Schoop and Rudolf Vetschera
Emotional Dynamics in Online Negotiations
Patrick Hippmann
Communication and Decisions in Electronic Negotiations
Mareike Schoop, Marije Van Amelsvoort, Johannes Gettinger and Sabine T. Koeszegi
Conflict Management in a Digital World
Alexander Dannenmann, Anne Rickert and, Mareike Schoop

MB3

Advances in Virtual Facilitation & Leadership Research
Chair: Gert-Jan de Vreede
Automated Transactional Leadership in Virtual Teams
Douglas Derrick and Gert-Jan de Vreede
SPECIES Agents for Automated Facilitation of Mass Collaboration
Douglas Derrick, Gert-Jan de Vreede and Aaron Read
Technology Support for Collaborative Work: A Preliminary Study on a Framework for Studying
and Analyzing Group Facilitation
Angela U. Ramnarine-Rieks, Gert-Jan de Vreede and Imed Boughzala

MB4

Emotion in Group Decision and Negotiation
Chair: Bilyana Martinovski
Changing Perceptions and Stereotypes through Dialogue: Conflicts of Interest in India’s Garment
Sector
Yu Maemura
Inherited Stability Properties in Perceptual Graph Models
Amer Obeidi
Reframing framing: Emotion and interactivity in group decision and negotiation?
Bilyana Martinovski
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12:30pm-2:00pm

Lunch

2:00pm-3:30pm
MC1

PLENARY PANEL GDN:
Chair: Bilyana Martinovski
Historical background and future developments
Panelists: Melvin Shakun and Marc Kilgour

3:30pm-4:00pm

Coffee-Break

4:00pm-5:30pm

TECHNICAL SESSIONS (MD)

MD1

Group Decision making in environmental management
Chair: Raimo P. Hamalainen
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Decision Structuring Dialogue
Sebastian Slotte and Raimo P. Hämäläinen
Engaging stakeholders in environmental planning projects by using MCDA approach in Finland.
Mika Marttunen, Timo P. Karjalainen and Raimo P. Hämäläinen
Promoting consensus in an environmental group decision problem
Suzana Daher and Adiel Almeida
MD2

Empirical Evidence on Impact of Alternative Negotiation Support Approaches. Session II:
Negotiation Process Support: Implementation and Empirical Evidence on its Impact
Chair: Sabine T. Koeszegi; Mareike Schoop and Rudolf Vetschera
The (non-)impact of support on offer processes in electronic negotiations
Rudolf Vetschera and Michael Filzmoser
Integrating the AC-AT concept into an Electronic Negotiation Support System: Implementation
and Challenges
Alexander Dannenmann, Marc Fernandes, Michael Filzmoser, Johannes Gettinger, Sabine T.
Köszegi, Ronald Mitterhofer, Andreas Reiser, Mareike Schoop and Rudolf Vetschera
2.02 G eNerationS – Avenues for the Next Generation of Pro-active Negotiation Support
Dan Druckman, Michael Filzmoser, Johannes Gettinger, Sabine Theresia Koeszegi, Ronny
Mitterhofer and Rudolf Vetschera

MD3

Groupwork and collaboration in Engineering and Design
Chair: Gwendolyn Kolfschoten and Stephan Lukosch
Supporting collaborative design: Lessons from a case study at the ESA concurrent design facility
Gwendolyn Kolfschoten, Stephan Lukosch and Arne Matthyssen
Designing Collaboration Support for Dynamic Environments
Jordan Janeiro, Stefan W. Knoll, Stephan Lukosch, Gwendolyn Kolfschoten and Frances M. T.
Brazier
Rethinking Lessons Learned Processes
Tanja Buttler, Stephan Lukosch, Gwendolyn Kolfschoten and Alexander Verbraeck

MD4

Strategic Conflicts over Water - Part I
Chair: D. Marc Kilgour and Keith W. Hipel
Third Party Interventions in Conflict Resolution
Rami Kinsara, Marc Kilgour and Keith W. Hipel
Water Diversion Conflict in China
Shawei He, Keith Hipel and Marc Kilgour
The Great Canadian Hydroelectric Power Conflict: Contract Negotiations
Yasser T. Matbouli, Keith W. Hipel and D. Marc Kilgour
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TUESDAY, MAY 22
09:00am-10:30am

TECHNICAL SESSIONS (TA)

TA1

Collaboration in Group Decision
Chair: Xusen Cheng
Cognitive Load in Collaboration – Decision Making
Gwendolyn Kolfschoten, Simon French and Frances Brazier
A Framework for Evaluating Trust Development in Group Collaborations
Xusen Cheng, Aida Azadegan and Gwendolyn Kolfschoten
Measuring trust in computer mediated collaboration using traffic light model: a longitudinal case
study
Xusen Cheng and Aida Azadegan

TA2

Collaboration Issues in Web 2.0 Environments
Chair: Gert-Jan de Vreede
Team Collaboration in Virtual Worlds: Results from a Delphi Study
Ikram Bououd, Imed Boughzala, Benjamin Wigert and Gert-Jan de Vreede
Collaboration Science in the Age of Social Media: A Crowdsourcing View
Onook Oh, Cuong Nguyen, Gert-Jan de Vreede and Douglas Derrick

TA3

Negotation Support Systems
Chair: Günther Kainz
Developing Notions of Fairness in Negotiation Support Systems
John Zeleznikow
Considering Incomplete Information in Negotiation Support Systems
Andreas Reiser, Mareike Schoop
Trust Game Negotiations: Experimental Evidence
Günther Kainz

TA4

Negotiation Support, Topics and Approaches
Chair: Leandro Rego
Using Faratin model to aid decision in a non-electronic negotiation
Jose Leao and Danielle Morais
Linking Coalition Formation Model and Plans of Agents in Multi-Agent Systems
Souhila Arib and Samir Aknine
Collaborative Dominance: an experimental study
Filipe Costa de Souza and Leandro Chaves Rego

10:30am-11:00am

Coffee-Break

11:00am-12:30pm
TB1

PLENARY SESSION
Chair: Adiel Almeida
Beyond phase models: Innovative methods to analyze negotiation dynamics, by Ruldof
Vetschera
Voting Rules in Context, by Hannu Nurmi

12:30pm-2:00pm

Lunch
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2:00pm-3:30pm

TECHNICAL SESSIONS (TC)

TC1

Online Negotiation Concerns
Chair: John Zeleniskow

11

The Impact of Gender Difference on Strategic Response in Online Negotiation
Wan-Jung Lin and Hsiangchu Lai
Context-aware Environments for Online Dispute Resolution
Davide Carneiro, Paulo Novais, Francisco Andrade, John Zeleznikow and Jose Neves
Keeping the Peace? Towards Evaluation of the Role of Online Support and Counseling in Avoiding
Family Dispute Resolution
Naomi Augar and John Zeleznikow
TC2

Strategic Conflicts over Water - Part II
Chair: D. Marc Kilgour and Keith W. Hipel
Comparing Alternative Source Water Protection Strategies
Hanbin (Eric) Kwang, D. Marc Kilgour and Keith W. Hipel
Coalition Fuzzy Stability Analysis of the Elmira Groundwater Contamination Dispute
M. Abul Bashar, Keith W. Hipel and D. Marc Kilgour

TC3

Negotiating with and against software agents
Chair: Rustam Vahidov
Deriving Concession Curve Patterns from human-to-agent Negotiations
Real Carbonneau and Rustam Vahidov
Interaction between Software Agent-Enabled System with Invite ENS users: Multi-Bilateral
Negotiations
Rustam Vahidov, Gregory E. Kersten and Dmitry Gimon
Testing Software Agents’ Strategies in Negotiation with Humans: An experiment
Rustam Vahidov, Gregory E. Kersten and Raafat Saade

TC4

Group Aggregation Approach
Chair: Petr Ekel
Group Decision Model approaches for expert’s prior knowledge to aggregation
Adiel Almeida-Filho, Marcelo Alencar and Tharcylla Clemente
Synergetic use of consensus methods coupled with fuzzy set based multiperson multicriteria
decision-making methods
Roberta Parreiras, Petr Ekel and Illya Kokshenev
A multiperson multicriteria decision-making method for a group environment with hierarchical
structure
Petr Ekel, Illya Kokshenev and Roberta Parreiras

3:30pm-4:00pm

Coffee-Break

4:00pm-5:30pm
TD1

PANEL:
Research on negotiation and auction in China
Panelists: Yuqiang Feng (Chair)
Wei Shang
Yang Lu
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4:00pm-6:00pm

TECHNICAL SESSIONS (TD)

TD2

NSS faces ambiguity
Chair: Tomasz Szapiro
NegoManage - a comprehensive negotiation platform
Jakub Brzostowski and Tomasz Wachowicz
Negotiation Support with Fuzzy TOPSIS
Ewa Roszkowska and Tomasz Wachowicz
TOPSIS Based Negotiation Support System and Its Modification
Tomasz Wachowicz and Jakub Brzostowski
Simulation of crowding recommendations and strategy evaluation
Tomasz Szapiro and Przemysław Szufel

TD3

Information Technology in Group Decision and Negotiation
Chair: Ana Paula Costa
Methodological proposal for the selection of outsourcing personal in computer project.
Alicia Salamon, Laura Boaglio, Gabriela Cabrera and José Luis Zanazzi
Will negotiation agents become the next market mechanism for C2C and B2B online marketplaces?
Richard Di Shang and Yinping Yang
An Exploratory Investigation of the Diffusion and Impacts of Collaborative Information
Technologies in US Organizations
Deepinder Bajwa and L. Floyd Lewis
Effects of communicating issue priority for preference tradeoffs in agent-human negotiations
Yinping Yang, Horacio Falcão, Nuno Delicado and Andrew Ortony

TD4

Group Decision Making
Chair: Luis Dias
A Framework for a Context-Aware Multi-Party Emergency Coordination System
Steven Way and Yufei Yuan
A Probabilistic Strategy for Real Time Iterative Group Decisions
Annibal Parracho Sant'Anna, Helio Darwich Nogueira and Lucia Mathias Rabelo
Developing an implementation model to VIP Analysis Software by using Action Reseach
Alecsandra Ventura, Luis Dias and João ClÍmaco
On a Group Preference Axiomatization with Cardinal Utility
Luis Dias and Paula Sarabando
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WEDNESDAY, MAY 23

09:00am-10:30am

TECHNICAL SESSIONS (WA)

WA1

Negotiation Contingency
Chair: Bertrand Munier
Constructing a cost-efficiency based approach to assist the debate on nuclear power
plants safety choices
François Beaudouin
When Telecom procurement auctions turn into bargaining games
Driss Zahi
Saving face as the main rationale for action in identity conflicts
Bertrand Munier

WA2

WORKSHOP:
Workshop on Negotiating a Crisis in the Mediterranean
Chair: Paul Meerts and Gwendolyn Kolfschoten

WA3

PROMETHEE methods and group decision
Chair: Bertrand Mareschal
PROMETHEE-GDSS : applications and new developments
Cathy Macharis, Bertrand Mareschal and Jean-Philippe Waaub
Visual PROMETHEE - A New Group Multicriteria Decision Aid Software
Bertrand Mareschal
Multicriteria decision aid in the logistics of a diesel oil distributor
Ana Paula Costa, Luciana Alencar and Bertrand Mareschal

WA4

Online auctions and e-negotiations experiments
Chair: J. Etezadi and P. Pontrandolfo
Systems for Logistics Services e-Procurement: Design and Performance
Nicola Bellantuono, Gregory E. Kersten and Pierpaolo Pontrandolfo
There is more to negotiation than reaching an agreement: Substantive, relational,
and other objectives of the negotiators
Shikui Wu, Gregory E. Kersten and Anne Beaudry
Concessions in Multiattribute Reverse Auctions and Multi-bilateral Negotiations
Jamshid Etezadi, Dmitry Gimon, Gregory E. Kersten and Pierpaolo Pontrandolfo

10:30am-10:45am

Interval

10:45am-12:15pm
WB1

PLENARY SESSION
Chair: Marc Kilgour
Strategic investigations of water conflicts in the Middle East, by Keith W. Hipel
Cooperative Decision Support Systems, by Pascale Zaraté

12:15pm-1:00pm

Brunch

1:00pm-6:00pm

Social Event2 – Brennand Museum and Brennand Institute Tour

6:00pm-9:00pm

Conference Banquet
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THURSDAY, MAY 24
09:00am-10:30am

TECHNICAL SESSIONS (HA)

HA1

Environmental Issues in GDN
Chair: Kotaro Kawamata
Uncertainty in nature-inclusive flood policy development: the origin of multiple knowledge
frames
Ronald Van Den Hoek, Marcela Brugnach and Arjen Hoekstra
Applying Matching Mechanisms in Climate Change Negotiation
Kotaro Kawamata and Masahide Horita
Self-labor confrontations: post-Tsunami spatial negotiations for social sustainability
Chamila T Subasinghe

HA2

Aggregation Approaches
Chair: Cristiano Cavalcante
A multicriteria approach for the newsvendor bargaining problem
Anderson Brito and Adiel Almeida
A SERVQUAL-based procedure to evaluate a service company in Campina Grande, Brazil
Vanessa Silva, Fernando Schramm and Danielle Morais
Group Decision on Multiobjective integrated scheduling problem of production and maintenance
activities
Rodrigo J P Ferreira and Cristiano A V Cavalcante

HA3

Soft OR
Chair: Maria Alejandra Castellini
Multimethodology in a microenterprise
Maria Alejandra Castellini, Horacio Rojo and Mischel Carmen Belderrain
New Practices to Structure and Elicit Information in Scientific Software Development in Teams.
Patricio Maller, Alicia Salamon, Natalia Mira, Alejandra Boggio, Juan Giró, Jose Cuozzo, Sofia
Perez and Francisco Coenda
A systematic planning for improvements in a program of urban food harvest, using the new
configuration of Soft Systems Methodology.
Priscila Renata Silva Barros, María Alejandra Castellini and Mischel Carmen Neyra Belderrain

10:30am-11:00am

Coffee-Break

11:00am-12:30pm

TECHNICAL SESSIONS (HB)

HB1

Negotiation Models
Chair: Marc Kilgour
Integrating preference uncertainty into coalition analysis in the graph model for conflict
resolution
Kevin Li, Takehiro Inohara and Haiyan Xu
Decision Rules Inspired by Solution Concepts of the Graph Model for Conflict Resolution
Michele Bristow, Liping Fang and Keith W. Hipel
A Simple Bargaining Mechanism That Elicits Truthful Reservation Prices
Steven J. Brams, Todd R. Kaplan and D. Marc Kilgour
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HB2
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Group Preferences Issues
Chair: Mireille Ducasse
Preference aggregation model based on Electre IV applied to social decisions
Marcele Fontana and Danielle Morais
Individual Influence on Group Rankings
Clemens Hutzinger
The LogicalMulticriteriaSort ThinkLet: Logical Navigation for Fair and Fast Convergence in
Multicriteria Group Decision Making
Mireille Ducasse and Peggy Cellier

HB3

Applications using Multi-Criteria Group Decision Models on Strategic Problems
Chair: Caroline Mota
A Multi-criteria Approach To Cost-Sustainable Service Decisions Analysis of a Set of
Infrastructure Transportation Projects
Renaud Silva and Maria Cavalcanti Netto
Choosing a Battery in the first Brazilian Satellite Projetc with MCDA Methodology and the VISA
software as supports
Jose Mauricio Diaz Jurado and Mischel Belderrain
A multicriteria group decision model to support public safety planning
Caroline Mota and André Gurgel

12:30pm-2:00pm

Lunch

2:00pm-3:30pm
HC1

PANEL:
The Israeli-Palestinian Conflict
Panelists: John Zeleznikow (Chair)
Amer Obeidi
Bilyana Martinovski

2:00pm-3:30pm

TECHNICAL SESSIONS (HC)

HC2

Participatory Processes
Chair: Javier Gómez
A REST architecture to support e-Participatory Budgeting
César Alfaro, Javier Gómez, Jose M. Lavín and Juan J. Molero
A methodology for e-participatory processes design
Javier Gómez, César Alfaro and José M. Lavín

HC3

Group Decision and Negotiation Models
Chair: Luciana Hazin
Participatory Sustainability Assessment: Trying to Clarify the Differences among Actors
Involved in Information Management
José Antonio A. Peixoto, João Clímaco, Rogério Valle and Leydervan de Souza Xavier
Using a linguistic probability framework to support participatory budgeting decisions
Vanessa Silva and Danielle Morais
IS-Business Relationship by Contracts: A Principal-Agent Model Proposal
Maisa Mendonça and Ana Paula Costa

3:30pm-3:40pm

Interval

3:40pm-4:00pm
HD1

CLOSING SESSION
General Chairs: Melvin Shakun; Marc Kilgour; Program Chair: Adiel Almeida;
Organizing Chairs: Danielle Morais and Suzana Daher
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To bid or to bargain? Comparisons of multi-attribute auctions and
multi-bilateral negotiations
Gregory E. Kersten
Concordia University, Canada

The apparent superiority of auctions over negotiations can be easily refuted if the definition of negotiation
follows those used in sociology and management. One possibility is to allow the parties to discuss,
propose side deals, make commitments, threats, or add issues. This would allow at least one side to
achieve more than they would have achieved if they were allowed to make only bids. There are also other
reasons for the persistence of negotiation mechanisms in the marketplace. The inability for the full
specification of the entity (product or service) prior to the exchange that requires the parties discuss some
of its aspects during the process. The need to consider the entity’s many attributes, which cannot be
reduced to price, requires exchange of information on all the relevant attributes, rather than price only.
Differences among the participating parties in terms of their reputation, trustworthiness, operational
flexibility, and ability to use new technologies need to be considered when their offers are evaluated.
Comparison of auctions and negotiations can be done on formal and experimental bases; both are
presented. Earlier comparisons focused on single-attribute processes. In this talk multi-attribute (multiissue) auctions and negotiations are presented and compared. Auctions are based on a novel procedure
which does not require attribute measurement and aggregation, for example, into a utility. This allows
bids with the same format as offers in negotiations. The auction procedure does not require an exchange
of preferences making it similar to negotiation process. It does provide, however, an automated feedback
regarding the progress of the process. This feedback is similar to the “negotiation in good faith” rule
which includes the requirement that the negotiators cannot make an offer that is worse for their
counterparts than the offer they made earlier. The negotiation procedure mirrors the auction with an
addition of offers and messages that both sides can exchange.
We have implemented both procedures in the Invite platform. The platform’s design and
architecture allows designing systems that implement different protocols but have very similar interfaces.
Multi-attribute auction system (Imaras) and multi-bilateral negotiation system (Imbins) are briefly
mentioned and their use discussed. These systems have been used in several lab and online experiments.
The experimental settings and results are also discussed.
The talk concludes with recommendations regarding the design and use of auctions and
negotiations exchange mechanisms. Some answers to the “bid or bargain” question are also given.

Gregory E. Kersten is a professor of decision and negotiation systems and
Senior Concordia Research Chair at the John Molson School of Business,
Concordia University. He is also an adjunct research professor at the
Carleton University Sprott School of Business. His research and teaching
interests include individual and group decision-making, negotiation
analysis, knowledge-based systems and knowledge management, decision
and negotiation support, web-based system development and electronic
commerce. He was a founding member and the first Director of the
Decision Analysis Lab (DAL), Carleton University Sprott School of
Business, the first Director of the Information Systems and the CIT at the
John Molson School of Business, Concordia University, a member of the
Ottawa-Carleton Institute for Computer Science, and the Director of the Enegotiation, media and transaction research program (2002-07). In 1996 he set up the InterNeg Group
involved in on-line training and development of e-negotiation systems. In 2005 this virtual organization
became the InterNeg Research Centre at Concordia University of which he is the Director. He is a vicechairperson of the INFORMS Group Decision and Negotiation Section, senior and a departmental editor
of the Group Decision and Negotiation Journal. In 2006 he received the GDN Award.
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Voting Rules in Context
Hannu Nurmi
University of Turku, Finland

The first thing to be said about voting rules is that they come in a wide variety of forms. This raises the
question about their underlying motivations: what are they supposed to do and do they actually reach their
goals? We briefly discuss the most common voting rules and review their most important properties. We
also outline a characterization of voting rules in terms of a specific goal (desired consensus) state and a
distance measure so that each rule can be seen as minimizing the distance between the observed opinions
and the goal state (using the distance measure as a yardstick).
Even a cursory glance at voting rules reveals that somewhat different rules are devised for
different contexts. In the best-known ones individuals are elected to offices. In these settings the
alternative set along with voter opinions are usually exogenously given and the question addressed by the
choice theory is what kinds of desiderata can be imposed on choices of candidates and to what extent
various rules satisfy those desiderata. A rich literature exists on these issues. Our special focus is on how
relevant are the theoretical results in guiding the choice of voting rule.
However, equally important as the candidate choices are settings where policy choices are at issue.
In these a new factor, agenda, enters the scene. Two common agenda rules - the amendment and
successive systems - split the policy alternative set into basically binary choices thereby vesting the
agenda-setter with considerable influence over the outcomes.
The third type of setting involves aggregation of expert judgments taking explicitly into account
dierent levels of expertise of the decision makers. This research focus has its origin in Condorcet's jury
theorem and has over the past decades spanned a literature that will also be briefly reviewed.

Hannu Nurmi is the professor of political science and director of the
Centre of Public Choice Research at University of Turku, Finland.
From 1991 till 1996 he was the dean of faculty of social sciences in
University of Turku. From 2003 till 2008 he was an Academy
Professor of Academy of Finland. He has worked in the United States
as a Senior Fulbright Fellow at Johns Hopkins University and as a
Visiting Professor at University of Minnesota. In United Kingdom he
has been a British Academy Wolfson Fellow at University of Essex.
He is the author or co-author of about 200 scholarly articles and ten
books. He serves on the editorial board of ten scholarly journals and,
together with Manfred J. Holler, edits a book series Politics,
Philosophy and Economics for Oldenbourg publishing house. Nurmi
is a member of the Finnish Academy of Sciences and Letters.
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Strategic investigations of water conflicts in the Middle East
Keith W. Hipel
University of Waterloo, Canada

The great import of methodologies from group decision and negotiation, and the Graph Model for
Conflict Resolution in particular, for resolving a wide variety of conflicts is put into perspective by this
study involving the use of the Graph Model to systematically investigate conflicts over water in the
Middle East. Because of the relative scarcity of fresh water at many locations around the globe,
widespread pollution of water by industrial and agricultural activities, and disruption of the hydrological
cycle via climate change and land-use alterations, conflicts over the quality and fair distribution of water
resources are increasing in number and intensity, both within and among nations. Indeed, neighboring
countries’ relations over water can range from highly cooperative to explicitly hostile, up to and including
war. Following an overview of the types of water conflicts and formal techniques for addressing them,
strategic analyses are executed using the Graph Model for three connected water conflicts that occurred
along the Euphrates River in 1975, 1990, and 1998. The goal is to gain strategic insight into the causes
and eventual resolutions of these disputes, and to learn how similar situations can be effectively managed
in the future. The three conflicts involve Turkey, the upstream country of both the Euphrates and Tigris
Rivers, and one or both of Syria and Iraq, which lie downstream. The analyses demonstrate the
importance to conflict resolution of coalitions and third-party interventions.

Keith W. Hipel is University Professor of Systems Design
Engineering and Coordinator of the Conflict Analysis Group at the
University of Waterloo in Canada. He is Senior Fellow at the Centre
for International Governance Innovation and former Vice President of
the Canadian Academy of Sciences. His major research interests are
the development of conflict resolution, multiple objective decision
making and time series analysis techniques from a systems thinking
perspective with applications in water resources management,
hydrology, environmental engineering and sustainable development.
Dr. Hipel has received widespread recognition for his interdisciplinary
research in systems engineering via Fellow designations from IEEE,
Royal Society of Canada, International Council on Systems
Engineering, Canadian Academy of Engineering, Engineering Institute of Canada, and American Water
Resources Association. He is the recipient of the Norbert Wiener Award from the IEEE Systems, Man,
and Cybernetics Society and Docteur Honoris Causa from École Centrale de Lille in France.
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Cooperative Decision Support Systems
Pascale Zaraté
Toulouse Polytechnique Institute - IRIT, France

Decision Support Systems are designed in order to support decision makers in organisations. This support
is strictly linked to an improvement of the efficiency of the made decisions rather than the effectiveness.
The decision making process is then seen as an interaction between the man and the machine and the
automation of this kind of process is not feasible. We show in this work how the introduction of
Information and Communication Technologies (ICT) changed the decision making processes in
organisations. The decisional context evolves from a mono decision maker to multi decision makers, each
of them having to interact and to cooperate with the others. Based on this hypothesis we studied this new
decision making processes: multi actors working in asynchronous and distributed situations. These
processes are then defined as cooperative. We then show how the Decision Support Systems are not
adapted to these new needs and we make the proposal of a new kind of framework called Cooperative
Decision Support Systems able to support these processes of decision making. This framework is based
on the proposed architecture by Sprague and Carlsson.

Pascale Zaraté is a Professor at Toulouse 1 Capitole University.
She conducts her researches at the IRIT laboratory
(http://www.irit.fr). She holds a Ph.D. in Computer Sciences /
Decision Support from the LAMSADE laboratory at the Paris
Dauphine University, Paris (1991). She also holds a Master degree
in Computer Science from the Paul Sabatier University, Toulouse,
France (1986); as well as a Bachelors degree Toulouse, France
(1982). Pascale Zaraté’s current research interests include:
Decision Support Systems; distributed and asynchronous decision making processes; knowledge
modelisation; cooperative knowledge based systems; cooperative decision making. She is the editor in
chief of the International Journal of Decision Support Systems Technologies (Ed IGI Global). Since 2000,
she is head of the Euro Working Group on DSS (www.euro-online.org).
She published several studies and works 1 book, edited 2 books, edited 11 special issues in several
international journals, 2 proceedings of international conferences, 22 papers in several international
journals, 2 papers in national journals, 5 chapters in collective books, 26 papers in international
conferences.
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Beyond phase models: Innovative methods to analyze negotiation
dynamics
Rudolf Vetschera
University of Vienna, Austria

Hardly any empirical paper on negotiations published during the last decade failed to point out the
importance of developing a thorough understanding of the inherent dynamics of negotiation processes –
and most of these papers also deferred this topic to future research. However, there has also been
considerable progress in this field during the last years.
One important contribution to our understanding of negotiation processes was the development of
phase models of negotiations, which already began in the 1990ies. Phase models typically focus on the
communication content exchanged during different parts of a negotiation, and identify changes in the use
of different tactics and strategies over time. They mainly operate on qualitative data, which refers to the
relationship building aspect of negotiation processes.
In this survey, we will focus on methods which take a more quantitative approach to analyzing
negotiation processes. Most of the methods we discuss deal with substantive aspects of the negotiation
process, in particular the offers that are exchanged and concessions being made by the parties. Following
the classification by Koeszegi and Vetschera (2010), we consider methods at the macro level of entire
negotiations, the meso level of parts of negotiations, and the micro level of single interactions.
At the macro level, we will discuss methods based on grammar complexity, which provide a
compact representation of the structuredness of negotiation dynamics. Grammar-based methods allow to
identify and analyze sequences and patterns of actions/interactions by negotiators.
At the meso level, we present the use of standardized interpolated negotiation paths. This approach
considers the offer process in utility space, and allows for the aggregation and comparison of concession
patterns across multiple negotiations.
At the micro level, we will discuss the Actor-Partner Interdependence Model. This model provides
a powerful statistical estimation method, which models the interaction process between interdependent
actors (like the parties in a negotiation process), and allows to deal with the estimation problems that can
arise from the independence of observations.
We will illustrate the application of these methods, and the results that can be obtained by applying
them, with data from a recent set of negotiation experiments in which we studied the impact of different
support techniques on the processes of electronic negotiations.

Rudolf Vetschera is a professor of organization and planning at the faculty of
Business, Economics and Statistics, University of Vienna, Austria. He holds a
PhD in economics and social sciences from the University of Vienna, Austria.
Before his current position, he was full professor of Business Administration at
the University of Konstanz, Germany. He has published three books and more
than ninety papers in reviewed journals and collective volumes . His main
research area is in the intersection of organization, decision theory, and
information systems, in particular electronic negotiations, decisions under
incomplete information, and the impact of information technology on decision
making and organizations
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Plenary Panel GDN:
Historical background and future developments
Melvin Shakun
New York University, USA

Marc Kilgour
Wilfrid Laurier University, Canada

The growing field of Group Decision and Negotiation has been called “the empirical, formal,
computational, and strategic analysis of group decision-making and negotiation, especially from the
viewpoints of Management Science and Operations Research.” Supported by the sequence of GDN
conferences, the journal Group Decision and Negotiation, and the recently-published Handbook of Group
Decision and Negotiation, the field has advanced across a broad front, and now includes essential
contributions from many disciplines including business administration, business strategy, systems
engineering, computer science, mathematics, and law, as well as economics, psychology, and other social
sciences.
This panel will relate the multi-faceted history of Group Decision and Negotiation to current and
emerging problems and issues. The fundamental principles for negotiation and group decision-making
remain valid, and can still be seen in current practice, as well as in the trends in support systems for these
activities, and in the accelerating development of on-line or computer-based arbitration and negotiation
systems. The continuing relevance and recent transformation of issues such as knowledge, language,
strategy, framing, fairness and justice will also be emphasized. Group Decision and Negotiation is a
thriving interdisciplinary field, in which researchers share the common focus of negotiation and
collaboration as complex multi-participant, multi-criteria, ill-structured, dynamic, and often evolutionary
processes.

Melvin F. Shakun is Professor Emeritus of Operations Research and Statistics,
Leonard N. Stern School of Business, New York University. He is Editor-inChief of Group Decision and Negotiation, an international journal he founded in
1992 published by Springer publishers in cooperation with the Institute for
Operations Research and the Management Sciences (INFORMS) and its Section
on Group Decision and Negotiation (GDN). He is also Editor of the Springer
book series, Advances in Group Decision and Negotiation.Professor Shakun is
Chair of the INFORMS Section on GDN and a General Chair of the
international annual meeting of the Section. He has broad experience in
management consulting. Current research includes the Connectedness Paradigm,
CATNAPS -- Connectedness And Technology for Negotiation And Problem
Solving, Connectedness Capitalism, Humans and Computer Agents in
Negotiation, Leadership and GDN.

D. Marc Kilgour is Professor of Mathematics at Wilfrid Laurier University in
Waterloo, Canada, Research Director: Conflict Analysis of the Laurier Centre
for Military Strategic and Disarmament Studies, and Adjunct Professor of
Systems Design Engineering at University of Waterloo. His research lies at the
intersection of mathematics, engineering, and social science, and he has
addressed problems in international security, arms control, environmental
management, negotiation, arbitration, voting, fair division, elections, social
choice, and coalition formation. He pioneered the development of decision
support systems for strategic conflict and their application to negotiation
support. His research and lifetime contributions have earned many international awards and distinctions.
With Colin Eden, he co-edited the Handbook of Group Decision and Negotiation, which was officially
launched at GDN 2010. He is believed to be the only person to have attended all twelve of the GDN
series conferences.
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Panel:
Artificial Intelligence Advances in GDN

Panelists:
Katia Sycara (chair)
Carnegie Mellon University
Michael Lewis
University of Pittsburgh
Felipe Meneguzzi
Pontifícia Universidade Católica do Rio Grande do Sul

Negotiation has been studied both in the social sciences with the goal of understanding the underlying
human processes and mathematical sciences with the goal of creating analytic or computational models
that capture important features of the process and tractably provide guarantees of optimality or other
desirable characteristics. The goal of research in Artificial Intelligence and GDN is to provide methods
for implementing computational models in autonomous processes, called agents that incorporate realistic
factors of negotiation (e.g. argumentation, information seeking, and cognitive factors) and engage in
negotiations in a decentralized manner. Such agent models promise to contribute to our understanding of
human information processing in negotiation. Additionally, they could be used for decision support of
human decision makers. In the long run, such models can even become substitutes for human negotiators.
In this panel we will present and discuss recent advances in the state of the art in AI and present open
questions and future research.
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Panel:
Research on negotiation and auction in China

Panelists:
Yuqiang Feng (Chair)
School of Management, Harbin Institute of Technology, Harbin, China
Wei Shang
Academy of Mathematics and Systems Science ,Beijing, China
Yang Lu
School of Management, Harbin Institute of Technology, Weihai, China

The development of the research about negotiation and auction in China is highlighted in this panel. With
the rapid development of the Internet and electronic commerce, automation has been the common
objectives of negotiation and auction. For the purpose, the research of strategy design and selection of
software agent for negotiation, the mechanism design and algorithm improvement in multi-attributes
auction, combinatorial auction and multi-attributes combinatorial auction will be discussed emphatically.
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Panel:
The Israeli-Palestinian Conflict

Panelists:
John Zeleznikow (Chair)
Victoria University, Victoria, Australia
Amer Obeidi
University of Waterloo, Ontario, Canada
Bilyana Martinovski
Stockholm University, Sweden

For decades the Israel-Palestinian conflict has been characterized as intractable, inextricable, and the root
Cause of suffering and misery for many of the people who live in the Middle East region.
There is a need for a robust research on the wide issues pertaining to the underpinnings of the IsraelPalestinian conflict, deficiencies, promises, and perils of the different approaches to resolve it, and a fresh
lens to understand the dynamic and emergent properties of this conflict. The members of the panel aim to
discuss how GDN techniques can be used to approach the problem.
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Worshop:
Negotiating a Crisis in the Mediterranean

Paul Meerts
Netherlands Institute of International Relations – Clingendael, The Nertherlands
Gwendolyn Kolfschoten
Delft University of Technology, The Netherlands

This Workshop will show participants how effective they are in a multiparty negotiation process and how
they could do better. The trainer will explain the case in fifteen minutes, participants will bargain for an
hour and will be debriefed on behaviour and outcome in the remaining fifteen minutes. The case
simulates an EU-meeting of the Foreign Ministers of Italy, France, Germany (chair), the UK and Poland
on a crisis in the Mediterranean.
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Doctoral Consortium at GDN 2012

The Doctoral Consortium provides an opportunity for doctoral students to present and discuss their
research projects with other students and distinguished research faculty. It aims to establish a community
of student researchers and to provide feedback and suggestions on the participants’ current research as
well as guidance on future research directions in face-to-face meetings with the Doctoral Consortium
chairs and other experienced researchers.

Doctoral Consortium Committee:
Chairs:
Sabine Köszegi, Vienna University of Technology, Austria
Michael Filzmoser, Vienna University of Technology, Austria
Advisors:
Bilyana Martinovski, Stockholm University, Sweden
John Zeleznikov, Victoria University, Australia
Rudolf Vetschera, Vienna University of Technology, Austria

Doctoral Consortium Participants:
Gediminas Almantas, Copenhagen Business School, Law Department, Denmark (ga.jur@cbs.dk)
Ronald Mitterhofer, Vienna University of Technology, Austria (ronald.mitterhofer@tuwien.ac.at)
Yu Maemura, University of Tokyo, Japan (yumaemura@gmail.com)

Doctoral Consortium Program:
08.30 – 09.15 Presenter 1
09.15 – 10.00 Presenter 2
10.00 – 10.45 Presenter 3
10.45 – 11.00 Break
11.00 – 12.00 1:1 Feedback Sessions
12:00 – 13:00 Joint Lunch
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Session:
Empirical Evidence on Impact of Alternative Negotiation Support
Approaches
Chairs: Sabine T. Koeszegi, Mareike Schoop and Rudolf Vetschera

The focus of this session is on the empirical analysis on impact of alternative negotiation support
approaches on negotiation behaviours and outcomes. At present, a considerable variety of support
systems are available which vary, among other dimensions, in the degree of system intervention as well as
the type of support. Regarding the degree of system intervention, the majority of systems deploy some
sort of active facilitation of negotiation processes, assisting negotiators in structuring the negotiation
problem as well as the negotiation process and are typically. With regard to type of support, systems
follow different support philosophies rooted in distinct fundamental approaches to decision making. Most
electronic negotiation support systems follow an analytic decision making approach, aimed at maximizing
efficiency of the outcomes of negotiations, without paying attention to other dimensions such as
relationship and trust between the negotiators or fairness. In contrast, behavioural decision making is a
descriptive negotiation approach and is concerned with how individuals actually make decisions. Most
often rooted in the domain of social psychology and political or management science, behavioural
decision theorists are put emphasis to understand socio-emotional dynamics such as the establishment of
a personal relationship and trust between negotiators to help negotiators to overcome difficulties and
obstacles arising during negotiation processes.
In the e-Nego-motion research project, we have conducted a series of experiments with support tools
based on behavioral and analytical support approaches. In the sessions, results of these experiments with
these tools are analyzed:

Session 1: Influence of Alternative Negotiation Support Approaches on Communication, Emotions
and Conflict

Emotional Dynamics in Online Negotiations
Patrick Hippmann
Communication and Decisions in Electronic Negotiations
Mareike Schoop, Marije Van Amelsvoort, Johannes Gettinger and Sabine T. Koeszegi
Conflict Management in a Digital World
Alexander Dannenmann, Anne Rickert and Mareike Schoop
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Emotional Dynamics in Online Negotiations
Patrick Hippmann1
1Faculty

of Business Administration, University of Vienna
patrick.hippmann@univie.ac.at

Abstract: The present study investigates the dynamic and procedural nature of emotions in an online
bargaining context involving online negotiation support. We assess how inter-personal, emotional
patterns evolve over time and their influence on whether an agreement was reached or not. We
thereby contribute to the development of a more comprehensive understanding of the complex
functions of emotions evolving during and shaping the negotiation process.
Keywords: Emotions; Online negotiations; Mediation; Negotiation support; Emotional dynamics;
Multidimensional scaling.

1 Introduction
The impact of emotions on human behavior (Parkinson, 1996; Forgas and George, 2001) as well as
negotiations (Morris and Keltner, 2000; Kopelman et al., 2006) is well documented.
However, a comprehensive understanding of the complex functions of emotions evolving during and
shaping the negotiation process yet needs to be developed (Van Kleef et al., 2010). For the elicitation of
emotions from text messages we use multidimensional scaling (MDS), which provides us with a
dimensional representation of emotional connotations for further analysis. The present study supplements
research investigating dynamic and procedural characteristics of emotions in the bargaining context, by
showing how inter-personal, emotional patterns evolve in successful and failed negotiations, involving
online negotiation support.

2 Emotions in Negotiations
For long, negotiations have been regarded as rational decision-making problems (Bazerman et al., 2000).
Negotiators, however, are limited by biased information processing (Pinkley et al. 2005), time constraints
(De Dreu, 2003), situational constraints (Hill et al., 2009), individual judgment and decision biases
(Carnevale, 2007), or personal variables of difference (White et al., 2004), such as trusting behavior (De
Dreu et al., 1998), and thus cannot act or react in a fully rational way (Thompson, 1990).
To advance our understanding of negotiations, research is addressing social and psychological factors
impacting human behavior on the level of the individual negotiator (Anderson and Thompson, 2004;
Carnevale, 2007) as well as on the level of joint interactions between negotiators (2003; Adair and Brett,
2005; Van Kleef and Côté, 2007), and accordingly examines how negotiators perceive and construct the
negotiation process they are involved in (Bazerman et al., 2000). In this context, emotions have lately
gained increasing attention as one of the key variables of influence on socio-relational processes of
interaction (Van Kleef and Côté., 2007), because they emerge in and directly influence the whole
negotiation process (Parkinson, 1996).

3 Conflict and Emotions
It is further argued that the evolvement of conflicts in social interactions is impacted by emotions
(Friedman et al., 2004) as well as relational tensions due to diverging goals or interests (Van Kleef et al.,
2010; Carnevale and Pruitt, 1992; Thompson, 1990). Consequently, the situational complexity of
bargaining encounters increases at every single stage (Park and Antonioni, 2007). Friedman et al. (2004)
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for example showed that negative emotions can influence dispute settlement positively or negatively, and
O’Connor and Arnold (2001) provided evidence for constantly evolving, distributive spirals fueled by
negative emotions.
Since conflict situations are common in negotiations (Harinck et al., 2000) and frequently result in a
deadlock (Brett et al., 1998), mediation or negotiation support, are often provided as tools for conflict
resolution (Carnevale and Pruitt, 1992). As emotion is a central factor concerning conflict formation and
evolution, researchers call for an intensified investigation of the association of emotions and successful
conflict resolution (e.g. Jones and Bodtker, 2001). The present study therefore provides empirical
evidence on how negotiation support influences emotional behavior of the negotiators on the individual as
well as on the inter-personal level.

4 The Elicitation of Emotions via MDS
We use recent data from dyadic, text-based online negotiation experiments, conducted at universities in
Austria, Germany, and the Netherlands. For the elicitation of emotions we employ MDS as it provides
several advantages over traditional qualitative analysis methods (Pinkley et al., 2005).
One benefit is that it is a mixed method approach combining inductive and deductive procedures. For
example, in content analysis items (i.e. messages) are assigned to mutually exclusive dimensions. In MDS
every item can be more or less closely related to a specific dimension because it is not a strict
classification procedure, which means that MDS allows for assigning different emotions to the same item.
Furthermore, since MDS is also of inductive nature it is not limited to previously specified dimensions,
but rather allows for a “more open and objective” classification of items. Accordingly, raters classify
items intuitively and do not rely on a classification scheme provided by the researcher. Additionally MDS
is not limited to non-metric data levels, and consequently enables the researcher to distinguish emotions
also by strength.

5 Expected Results and Contribution to Current Research
We study which emotions characterize negotiations before negotiation support was offered as well as
after its initiation, and further delineate failed from successful negotiations with respect to those
characteristics. Specifically we explore emotional patterns and dynamics that evolve during the
negotiation process on the individual level as well as on the level of the dyad.
In line with recent research we argue that different emotions, positive as well as negative, impact the
situation at hand (Van Kleef et al., 2010; Riediger et al., 2011). It is expected to observe different
emotional setups for failed and successful negotiations, as well as before and after mediation. By further
investigating the interrelation of individual, emotional patterns on the level of the dyad, we are able to
show how emotional dynamics shape and drive the negotiation process.
Our contribution to existing research is twofold. First, we show how the dynamic interactions of
diverse emotions affect individual and dyadic negotiation behavior. Second, we provide evidence on how
online-NSSs influence these emotional dynamics and thereby also impact the negotiation outcome.
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Extended Abstract
Electronic negotiations consist of two main parts, namely communication and decision making (Schoop,
2010). Communication in electronic negotiations consists of offer communication and non-offer
communication and is used to send offers, requests, explanations, information and so on. Each offer
received is evaluated by the recipient who then decides whether to accept it, to reject it, or to make a
counter-offer.
Whilst much work has been done on analysing individual and joint utilities and on creating sophisticated
decision support for e-negotiation systems, less work has been carried out to analyse the communication
patterns and processes during negotiations. Work on the interplay between communication and decision
making has not been carried out in depth as few negotiation support systems (NSSs) exist that offer these
two system functionalities (i.e. communication support and decision support) to an equal extent.
The NSS Negoisst is an exception as it is based on a thorough communicative basis and offers various
forms of decision support (Schoop et al., 2004; Schoop, 2010).
Negoisst was used as the NSS in a controlled laboratory experiment with over 100 students from different
countries. The research aim was to find out whether and how communication is influenced by decision
support. To this end, bilateral electronic negotiations were conduced. One group of students was provided
with Negoisst including communication support and decision support while the other group was provided
with Negoisst offering communication support only. The research question was to see how a quantitative
support (i.e. decision support) counter-balances or reinforces different effects from communication
support.
To this end, a detailed content analysis was performed by seven coders starting with a unitisation
followed by a categorisation (Srnka and Koeszegi, 2007). The results show differences in the two groups.
In general, the group without decision support shows richer communicative strategies and more explicit
expressions of negotiation moves.
The detailed results of the analysis will be presented and discussed, leading to system design implications.
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Conflict Management in a Digital World
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Abstract: To resolve conflicts through cyberspace is getting more and more important within the last
decade. Different research disciplines focus on digital conflict management and analyze it from
different points of view. It is the objective of this paper to assess the state-of-the-art of online
mediation concepts with their advantages and disadvantages; and to discuss possible aspects of an
enhancement of existing negotiation support systems.
Keywords: Online dispute resolution, online-mediation, negotiation support systems

Motivation
Conflicts belong to the human nature. They can occur in private life or daily business; between
individuals, in groups or organisations. Because of the potentially destructive character of conflicts, there
have always been different aspirations and ways of solving them. Moderation, arbitration, mediation are
widely used methods to manage conflicts (Cahn, 1994; Pondy, 1967; Putnam, 1988; Rahim, 2011). The
rise of the internet and with it the virtual communication, social networks, shopping portals etc. led to a
new type of conflict and with it to a rethinking of the ways to resolve them online. Thus, conflict
nowadays not only arise in the real world, but can also originate in the digital world.
Within the last years, several concepts for managing conflicts through an electronic medium have been
developed. Most of them are grouped under the heading Online Dispute Resolution (ODR), Electronic
Mediation, Cyber Mediation, Internet/Electronic-Dispute Resolution and Online Alternative Dispute
Resolution.
The first ODR services focused on simple e-commerce conflicts with a monetary aspect. Users were able
to resolve their dispute in a local or international e-commerce transaction with the help of a web-based
service. The focus on single issue conflicts is still the main objective of ODR services today, but both
researchers and practitioner try to push the ODR frontier into new dimensions. It is their objective to
resolve conflicts with more than one issue through an electronic medium. This should make it possible to
solve not only simple virtual e-commerce disputes between two parties, but also to move the future
solution of complex conflicts (multiple issues and parties) from our real life - for example, divorce or
insurance disputes - into the digital world (Turel and Yuan, 2010; Turel, Yuan and Rose, 2007; Todd,
2010; Rainey, 2010; Posell, 2010; Rule, 2002; Schultz et al., 2001).
So-called negotiation support systems (NSSs) or electronic negotiation systems (ENSs) (Schoop, 2010;
Kersten and Lai, 2010) already offer multi-dimensional support for electronic negotiations. However,
research in this area has often focused on technical aspects and the efficiency and effectiveness of the
system (Bichler, Kersten and Strecker, 2003). Today, the biggest opportunity is not the development of
such systems anymore; it is the key challenge to increase the acceptance and utilization on the part of the
possible consumers (Yi, Fiedler and Park, 2006). Several studies already focus on this aspect and analyse
it from several directions (Turel, Yuan and Connelly, 2008; Lai et al., 2006; Doong and Wang. Hui-Chih,
2008; Doong, Wang and Hsieh, 2009). Turel et al identifies three aspects, why possibly NSS play no
important role in ODR services so far (Turel and Yuan, 2010):
(1) NSS studies have often a different understanding of negotiations as a method of conflict
resolution. They see negotiations as the opportunity to realise a superior objective which the
involed parties cannot reach alone. There is already a “reasonable degree of trust and mutual
interest between the parties”. ODR studies focus on the solution of conflicts, which are
characterised from the start by a rather high degree of negative emotions.
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(2)
(3)

NSS research focuses mostly on the B2B context and excludes the C2C and B2C domains.
The existing analytical support functions (preference elicitation, utility functions etc.) of NSS are
based on complex methods and are usually not directly applicable and intuitively
understandable. The conflicts are usually considered but initially unstructured, complex and
influenced by emotions. Therefore, NSS components must meet the requirements of existing
ODR concepts and at the same time also enhance the existing aspect of electronic negotiation
support.
It is the key for future success of NSS concepts in online disputes to close this gap and to move NSS from
a solution-oriented approach to a process-oriented approach. It is the objective of this paper to assess the
state-of-the-art of online mediation concepts with their advantages and disadvantages; and to discuss
possible aspects of an NSS enhancement.

State-of-the Art Electronic Conflict Management Systems
In the past ten years, conflict resolution other than court settlements has been established in many areas.
This so-called alternative dispute resolution (ADR) encloses methods such as conflict moderation,
negotiation, arbitration, and mediation. While arbitration and mediation are applied when conflicts have
already escalated, negotiation usually starts with a neutral or positive attitude towards the negotiation
partner. Nevertheless, conflicts can occur during the negotiation process due to misunderstandings,
competitive tactics, clumsy communication style, or intercultural differences.
A general shift of ADR methods to the digital world is observable during the last ten years. As mentioned
above, with the common use of WWW for e-commerce and business communication, the idea of
resolving conflicts using the same medium that caused the conflict came up. Hammond states: “Using the
Internet to provide ADR is the phenomenon called online dispute resolution (ODR), whether as an
adjunct to face-to-face services or in substitution of them” (Hammond, 2003). “ODR compasses those
services, processes, methods, and techniques using ICT technologies to facilitate the resolution of
disputes erupted both in online and offline environments” (Poblet, 2008). Beyond the concept of ODR,
Poblet summarises negotiation (blind-bidding and assisted), conciliation, mediation, and arbitration.
While commercial sites offering ODR services for e-commerce conflict resolution work very successfully
since 2001 (e.g. ebay), the “social impact of ODR remains limited” (Poblet, 2008). Reasons may be a lack
of public awareness of the advantages of ODR, unclear procedures and methods, and a lack of
standardisation at the international level and other – financial, cultural, institutional and professional –
barriers. Still, ODR has not transformed from a niche area to a growing field of conflict resolution. One of
the objectives for the next years will be to “define a clear and simple European level ODR framework,
based on common taxonomy and resolution models and to make it available in different European
countries” (Lodder et al., 2008). Besides efforts in technical standardisation, open questions regarding
influence of online communication settings (synchronous/asynchronous), handling of intercultural
differences and the intervention of human mediators have to be researched.
As moderation and conciliation is a widely spread communication practice, which can be assumed to
be a basic competence of executives, the focus of this paper is on mediation, which requires perennial
special formation of the mediator. Mediation is a form of alternative dispute resolution, a way of
resolving disputes between two or more parties, generally structured in five phases. The mediator as a
neutral third party structures the communication process and assists the parties to negotiate their own
settlement. Mediation has a structure, timetable and dynamics that "ordinary" negotiation lacks. The
process is private and confidential. It might be due to these facts that mediation in a narrow sense has not
been transmitted in the digital world yet.
But - as mediation today is a normal and frequently used model of conflict resolution in the US (in the
last 3-5 years even in Europe) in family issues as well as in economic affairs (joint ventures, follow-ups,
team development, hierarchical or structural conflicts, …) - the interest in transmitting the method in
online communication situations is rising.
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Criteria for classification of existing online-mediation and online-negotiation tools
Regarding online-mediation the technical implementation isn`t strictly defined and can enclose a wide
range of tools – from simple e-mail communication to complex support systems. Online-Mediation tools
as socio-technical systems enclose technical (hard- and software) and social (relationship between
conflict parties and mediator) components (Märker and Trénel, 2003). One important success factor is the
fit of the two components considering research results from communication and media science,
psychology and conflict research.
Regarding a classification of electronic support systems for online-mediation, the existing solutions vary
w.r.t. the degree of computer support, the richness of the used medium, the degree of support of the
conflict management process, and the degree of synchronicity. Existing ODR solutions can be
distinguished as follows (Lewinski, 2004; Bollen and Kollenhof-Bruning, 2011):
- Self –help tools: Since the 1990s, providers for e-negotiation established online portals for textbased communication support (as in e.g. ebay) without a human mediator, e.g. smartsettle1,
juripax2,
- Complex software with asynchronous mediation components: intervention of a human mediator
who structures and smoothes the asynchronous text-based communication between conflict parties
and leads them to conflict resolution, e.g. oneAccord3, ditto, negpoint4
- Negotiation support systems: offer an asynchronous and multi-dimensional support for electronic
negotiations with communication support, decision support, document management, e.g. Negoisst
(Schoop, 2010).
- Hybrid communication: classical mediation or communication situation that uses technology and
media (e.g. telephone, webconferencing software, mind mapping software) in some phases, e.g.
vitero5, genofree6, mindmanager7,…
According to Adler (2005), online-mediation systems can be structured in different aspects e.g.
- Purposes of the implementation of a technical system: data logging, involvement of larger
groups, presentation of the issue, support of creativity, visualisation of events and actions within
the process, visualisation of the discussion process
- Type of mediation: family, divorce, intercultural, neighborhood, business, team, joint venture,
in-company, between-company
- Phases of mediation: first meeting, issue definition, finding of interests, finding of solution,
validation of possible solutions, final agreement
- Differences in (preferred) perception: see, hear, feel, smell, body language, images
- Principles of mediation: voluntariness, openness of solution, self-responsibility, fairness,
informedness, transparency, impartiality, neutrality
- Reasons for using online-communication in general: geographical distance, cultural differences,
(low) value of the claim
- Influence of other external factors: costs, time effort/pressure, time lapse, availability of
involved persons
- Type of conflict: structural conflict, relational conflict, factual conflict, value conflict, data
conflict, interests conflict
- Communication methods used: E-Mail, Instant Messaging, on-line chat, threaded discussion,
video/audio-stream, videoconferencing (Tyler and Raines, 2006)

1

http://www.smartsettle.com
htttp://juripax.de
3
http://www.oneaccordinc.com
4
hppt:// www.negpoint.com/
5
http://www.vitero.de
6
http:// www.genopro.com/free/
7
http://freemind.softonic.de/ , http://www.mindjet.com
2
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Hinterhölzl-Widi (2009) proposes a look at the following factors to facilitate the decision if onlinemediation is helpful or even benefiting compared to classical mediation:
- Emergence of the conflict: conflicts that emerge in the internet have a pre-disposition to be
resolved online. In which cases can/should conflicts that arose offline also be handled online?
- The type and complexity of the conflict: How can complex conflicts be handled online or can
they be handled even better?
- The dimension of the conflict: How can high-escalated conflict be handled online? What kind of
support is electronically provided?
- The number of persons involved
- The number of subjects to be clarified
- The geographical distance between the conflict parties
- The value of the claim
- The factor “time”
- The factor media-literacy of the clients.
As demonstrated, the range of criteria and aspects of online dispute resolution is wide. The challenge will
be to match a technological solution and the way of using special features of the tool (synchronous or
asynchronous communication, electronic conciliator or human mediator) to the demands of a certain type
of mediation or mediation phase or other (external) factors e.g. media literacy of the users.
Strengths & Weaknesses
Although e-commerce as well as online-communication and negotiation in international contexts are a
matter of fact today, none of the different web-based mediation mentioned above could really succeed in
the business world. We observe an augmentation of hybrid communication in social consulting contexts
(e.g. online-portals for youth consulting in crisis situations8) in which the higher anonymity of onlinecommunication is handled as an advantage. But in business communication, the use of electronic support
to deal with conflict and negotiation situations – apart from normal e-mail-communication of course - is
still rather limited.
To find the reasons for this fact and in order to eliminate remaining reservations, it may be helpful to
discuss strengths and weaknesses of existing electronic conflict management systems.
Possible weaknesses may be (Kübler, 2009):
- The asynchronous character most of the systems have, does not match the need of the conflict
partners for direct exchange and immediate feedback.
- The anonymous character of online-communication makes it difficult to develop trust into the
mediator or consultant. You never really know who is sitting “on the other side of the line” and
to whom you commit your private and personal information and objectives.
- The pressure to come to a settlement or to find a solution is not as high as in communication
situations, where all partners are physically assembled in a room.
- Discrimination might exist for certain parts of the society. People who are not accustomed to
new media and internet for communication are not motivated to use electronic negotiation and
conflict resolution support. It is assume that people have not difficulties expressing themselves
in written form or writing quickly on PC keyboard.
- Some partners might not trust electronic support systems regarding data safety and
confidentiality (e.g. capturing of online-sessions, forwarding of private information)
- Possible new trouble spots can arise, e.g. great danger of misunderstandings in e-mailcommunication; these negative interpretations easily manifest themselves as written documents
have something formal and final which is contra-productive to an open discussion.
Misunderstandings can also arise due to different cultural communication and negotiation styles
- As non-verbal signs and direct eye-contact is missing, trust-building between mediator and
conflict partners is difficult. The mediator cannot apply the whole range of body language,
personality and charisma; important non-verbal feedback of the conflict partners is missing (e.g.
how deeply someone is touched, how honest s.o. is) which means a bigger effort for the mediator
to keep communication on-going.
8
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Text-based, asynchronous communication slows the communication process down and can even
make it extremely time-killing and ineffective.
Cost pressure arises as the value of a claim is often low, so that negotiation partners are not
ready to pay much money for the conflict resolution process.
Consultants and mediators using electronic support systems need to have media competence
which consists of writing competence, listening competence in spatially dispersed settings,
visualisation competence (handling of visualisation software), quick and descriptive verbal
expression without body-language and online-moderation techniques (in addition to a general
moderation and/or mediation competence). Due to this fact a special formation of onlinemediators seems to be necessary.

Possible strengths (Kübler, 2009; Rickert, 2009) may be:
- General advantages of information technologies – saving, calculation and visualization of
information – are also useful in electronic communication processes.
- Some negotiation support systems offer an asynchronous support for electronic negotiations, so
that conflict partners do not have to worry about time and place – which is an advantage in high
speed economic world. In escalated conflicts, the rectification of communication is helpful to
create reflection phases between the singular communication steps which slows down
communication process and augments the perception of the conflict partners. Spontaneous and
inadequate emotional expressions can be avoided which makes communication and resolution
more effective.
- The anonymous character of online-communication is perceived as a protecting zone so that
private and emotional reactions and information can be handled confidentially. If personal
contact with the conflict partner is to be avoided, anonymity is even a pre-condition for a
successful conflict resolution.
- Saving of costs by avoiding travel costs, court and fee costs
- Saving of time by avoiding travelling and waiting time (also in synchronous online
communication) and quicker scheduling of online-meetings and shorter processes.
- Some communication partners feel higher control of the communication process and the
outcome due to the neutrality, fairness and incorruptibility of a software system.
- People with media training have a low inhibition threshold to use electronic support systems and
even feel comfortable using the same communication tools they use in everyday onlinecommunication also for conflict resolution and negotiation (convenience factor)
- Online-communication overcomes spatial distances and cultural borders. Cultural differences in
communication may be less dominant as online-communication leads to a more equal, balanced,
democratic - say “meta-cultural” - form of communication.
- Text-based communication and the automatic documentation process are estimated. Outcome
papers and even contracts are immediately ready and distributable. The need to write down own
point of views forces oneself to express in a more exact and binding way.
- The lack of physical presence of the conflict partners in online-situations may be helpful in
conflicts with strong hierarchical or violent dimensions, because the dominant partner cannot
prove his/her superiority as in normal meetings. Missing visual information about race, sexes,
age, disabilities etc. of the conflict or negotiation partner may also reduce social discrimination
and competitive behaviour.
- More flexibility in communication – see advantages of asynchronity, but also the time saving in
synchronous online-settings – arise the chance to involve the parties that are really concerned.
There is no longer a need to send deputies, but the person concerned itself can take part in the
communication, negotiation or resolution process in an active way.The mediator’s accessibility –
apart from official consultation hours - is also higher through asynchronous, text-based
communication.
- Option for disputants located in desperate jurisdictions for whom court processes are therefore
impractical or complicated
Paradoxically, most of the named aspects form a part of the list of strengths as well as of the list of
weaknesses. This fact makes obvious that there is no easy-to-use advisory for the implementation of
electronic negotiation and mediation support systems. The success factors always depend on many
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different requirements like technical equipment and media competence of each communication partner,
subject and value of claim, time and cost pressure, negotiation style and desired outcome.
At the actual state, there is no one-fit-for-all system offering a mixture of synchronous and asynchronous
communication settings combined with various documentation, decision making and visualization
support. The effective use of such a system would be a big challenge for the mediator who would have to
deal with formal restrictions of the business world and different preferences of his clientele depending on
their previous experiences in similar situations as well as cultural and individual costumes.

Enhancement of existing systems and possibilities of a fusion with negotiation
support systems
As shown in the introduction, it is necessary to improve the efficiency of given NSSs concerning their
process support functions to create a better acceptance towards the usage and acceptance of such systems.
This means that those negotiators (who already agreed to use a NSS to resolve their dispute) and a
possible neutral third party have functions which are not only based on mathematical concepts (e.g. utility
theory) but also on concepts from communication and conflict theory (Turel and Yuan, 2010).
So far, the aspect of conflict escalation during a asynchronous conflict resolution process has not been
discussed. Within the conflict theory, several models exist, which describe the different escalation stages
and their characteristics. Glasl suggests a 9-stage model of escalation with different types of
interventions. These interventions focus on relevant conflict aspects, which can lead to the escalation.
These aspects are namely Parties, Relationship, Behaviour, Issues and Process and are main components
of the conflict diagnosis (Glasl, 2004):
Parties include the party itself and its characteristics. Is it just one person or a whole organisation with
additional interests? For example, in an ODR dispute between a consumer A and an organisation, the
representative B of the organisation can have the order not to give in. As a consequence, B can be stressed
due to the pressure which can lead to an escalation.
The aspect relationship describes the emotional connection and the positions between the parties. Have
they known each other for a long time? Are they on the same hierarchical level? Do they trust each other?
The importance of this aspect becomes clear when the different levels of emotionality, for example
between B2C disputes or conflicts of divorce, are taken into account.
The parties’ individual attitude concerning the initial conflict and their style of handling dynamic
conflicts belong to the aspect behaviour. A dominating partner on the one side and an avoiding partner on
the other side increase the possibility of an escalation. Behaviour is influenced by the relationship
between the parties and their characteristics.
Issues include the main conflict topics. What is the initial conflict about? Are the issues already clear, or
do they yet have to be worked out? In the first case, an escalation can happen because one or more parties
are not flexible enough in making concessions or they have a different perception what is a critical issue
or not. In the second case, it is necessary to work out all relevant issues. Regarding the context of B2B,
this can be subsumed under the topic of meta-negotiations.
The last aspect process focuses on the dispute resolution process itself. Do the parties know the
negotiation protocol and its rules or are there misunderstandings which lead to an escalation?
Additionally the escalation process can accelerate, when previously perceived conflicts are not resolved
and remain.
Given components in NSSs - like the research prototype Negoisst (Schoop, 2010)- focus mainly on the
aspects process and issues. The two main components Ccommunication support and decision support
help negotiators in structuring the communication process (syntactic, semantic, and pragmatic enrichment
of messages; negotiation protocol) and decision-making process (utility functions, preference elicitation)
with a passive character. Occurring perceived conflicts whose origins are based on one of the other
aspects are ignored; also the perceived escalation by the parties is not monitored. Existing NSSs do not
include individual aspects of the negotiator. All negotiators are all handled in an equal manner and there
is no differentiation concerning their attitude to conflicts and the way how they handle them in general or
in specific conflict situations. First approaches concerning a conflict resolution support in electronic
negotiations suggest different forms of interventions for different levels of a perceived escalation of the
conflict (Dannenmann and Schoop, 2011). Based on the assumption that conflicts can be perceived
differently during the resolution process, it is necessary to identify and classify them with the objective to
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give a customised advice (intervention) at the end, which fits the needs of the negotiator. As a
consequence, the first enhancement can be described as:
(1) Escalation monitoring
NSS should be able to monitor the individual perceived level of escalation and to use this
information for a customized advice for de-escalation.
Further the perception of escalation can differ from the general attitude towards conflicts. Negotiators
have different styles to manage conflicts (Butler, 1994; Ma, 2007; Weider-Hatfield and Hatfield, 1995).
The second enhancement can be described as:
(2) Know the negotiator
For future improvements, it is necessary to include these styles into the advices given by the
NSS. This is also necessary for possible third parties which assist the negotiation.
Following the study of Hammond, there are several success factors which influence the effectiveness of
ODR (Hammond, 2003). The author divides between the dimensions of preparation, technology and
mediator interventions:
Regarding the preparation, ODR can be effective, if “participants are given clear, short, and simple
instructions on the process to be followed and the technology to be utilized, preferably by the mediator.”
In terms of technology, it is important that the technology is “widely accessible and does not require
special tools or programmes.” Mediator interventions should take following aspects into account:
- More directive than facilitative mediation style
- Organizing the process
- Building trust
- Use of private meetings
- Facilitating communication
- Motivating the parties
- Broadening perspectives and gaining empathy
- Managing the pace of the mediation
According to Hammond (2003), “there was a 100 percent agreement by mediators that the asynchronous
nature of online communications helped them focus on the broader picture of the conflict and not just the
moment-to-moment interactions”. This can be formulated as the third enhancement:
(3) Support the mediator
For a successful asynchronous (human) mediation intervention, it is necessary to offer the
mediator functions, which help him to structure and support the mediation process.

Future research
The main goal is to close the gap between the ODR requirements and the given NSS functions. This
opens up for both research disciplines versatile new opportunities and interesting research questions. On
the ODR side, issues of acceptance and usability of asynchronously conflict resolution processes are in
the foreground, while for the electronic negotiation research, the effects of conflict resolution through a
neutral third party can be examined.
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Abstract: It is widely held that leadership consists of behaviors that should be applied strategically
and systematically to motivate individuals and teams to perform. It is also self-evident that we live in
a world of automation, artificial intelligence, and expert systems. Given these two assertions, we
propose that some aspects of group leadership are candidates for automation. This paper briefly
reviews relevant leadership literature and describes three leadership behaviors that could possibly be
automated: goal setting, performance monitoring, and performance consequences. The paper puts
forward the elements of an automated systems, which will test these automated leadership behaviors
in different tasks and we posit that teams led by the artificially intelligent leader will outperform two
other types of teams: a team with no leader, and a team with an “untrained” human leader.
Keywords: transactional leadership, intelligent agents, group facilitation, virtual teams, collaboration

1 Introduction
Companies in the United States spend billions of dollars each year to train leaders and improve
management. There is an entire industry built around leadership development with the prevailing view
that leadership is a set of skills that “can be broken down into concepts that are important to understand, if
we are to know when, why, and how to use the skills strategically and not just apply them haphazardly”
(Welter & Egmon, 2006). Furthermore, companies strive to streamline processes and automate wherever
they can with the prevailing view that automation leads to improved efficiency and substantial cost
savings. Based on these two assertions, we propose that certain leadership skills and behaviors should be
candidates for automation. This concept is unique in that it explores whether an artificially intelligent
machine is capable of providing limited leadership to a group of people. Automating leadership behaviors
could provide cost savings and efficiencies, plus it may free human leaders to focus on more
transformational leadership behaviors. Almost all teams in modern organizations collaborate in some
technological way (i.e., e-mail, wikis, chat rooms, Skype, WebEx, etc.) and therefore most organizational
teams are becoming “virtual” in some respects. Automated leadership and group facilitation would be
especially beneficial as organizations increasingly turn to virtual teams to bring together people with
relevant knowledge, skills, and abilities to create value that their individual employees cannot create by
themselves or in small co-located settings.
Leadership has been a topic of study and reflection for thousands of years, but it is almost always
thought of in a human context, as humans leading other humans. This repeated reflection has given rise to
many different definitions of leadership. As Stogdill (1974) points out in a review of leadership research,
there are almost as many definitions of leadership as there are people who have tried to define it.
Northouse (2007) offers the following definition, which will serve as the working definition of leadership
in this paper: “Leadership is a process whereby an individual influences a group of individuals to achieve
a common goal.” Recent leadership research has concentrated on transformational leadership, which
emphasizes a charismatic human leader creating a vision that people will want to follow (Avolio, 2007).
A recent content analysis of all of the articles published in Leadership Quarterly over the past decade
showed that 34% of the articles were about transformational or charismatic leadership (Lowe & Gardner,
2000). However, as important as transformational leadership is, it has some weaknesses (Northouse,
2007; Yukl, 1999). For example, transformational leadership treats leadership as a personality trait or
personal predisposition rather than a behavior in which people can be instructed. Similarly, Yukl (1999)
points out that transformational leadership suffers from a “heroic leadership” bias. In contrast to
transformational leadership, which stresses that it is the leader that moves followers to do exceptional
things, transactional leadership consists of an exchange of things of value with subordinates to advance
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the leader’s and their subordinates’ agendas (Kuhnert & Lewis, 1987; Kunhert, 1994). Transactional
leadership is still required in many circumstances and is closely aligned with effective management.
Kanji and Moura e SÃ (2001) highlighted that both styles are necessary and complementary. In this
paper, we focus on transactional leadership and propose that this form of leadership need not be confined
to human-to-human interactions. We take the position that transactional leadership can be automated. In
other words, a system can be developed and/or trained to provide leadership to human counterparts in a
computer-to-human interaction.

2 Research Background
We propose to apply this automated leadership style in a team context, which tends to highlight the
importance of certain behaviors, such as providing information and developing goals (Horner, 1997).
Research in virtual teams has shown that effective leaders in distributed teams are extremely efficient at
providing regular, detailed, and prompt communication with their peers and in articulating role
relationships (responsibilities) among the virtual team members (Kayworth & Leidner, 2002). Similarly,
there are multiple supervisory behaviors that have shown a positive impact on team performance (Goltz,
2005; Komaki, Desselles, & Bowman, 1989). Three of these behaviors have been selected for
automation: goal setting, performance monitoring, and performance consequences.
Goal Setting. A goal is a desired state or outcome (Locke and Latham, 2002). According to Locke and
Latham (2002), goals affect performance through four mechanisms. First, they serve a directive function.
Second, goals have an energizing function. Third, goals affect persistence. Fourth, goals affect action
indirectly by leading to the arousal, discovery, and/or use of task-relevant knowledge and strategies.
Locke and Latham (2002) showed that the highest and most difficult goals produced the highest levels of
effort and performance. They also found that specific, difficult goals led to consistently higher
performance than urging people to do their best. Atkinson (1958) showed that there was an inverse,
curvilinear relationship between task difficulty (measured as probability of success) and performance.
The highest level of effort occurred when the task was moderately difficult. Therefore, effective leaders
will set goals of appropriate difficulty to stimulate the optimal performance according to a given team’s
capability.
Performance Monitoring. Antonakis, Avolio and Sivasubramaniam (2003) noted that transactional
leadership is the ability to control and monitor outcomes. Research by Larson and Callahan (1990) looked
at the role of monitoring on performance. They hypothesized that performance monitoring would have an
independent effect upon work behavior and found that monitoring improved subjects work output
independent of other factors. Similarly, Brewer (1995) found that the quantity of work improved when
monitored. Aiello and Kolb (1995) examined the role of electronic performance monitoring and social
context on productivity and stress. They found that individually monitored participants were vastly more
productive than those monitored at the group level for a simple task. Therefore, effective leaders will
actively monitor the performance of individual team members and the team as a whole.
Performance Consequences. Bass (1985) argued that theories of leadership primarily focused on
follower goal and role clarification and the ways leaders rewarded or sanctioned follower behavior.
Similarly, Larson and Callahan (1990) found that monitoring along with consequences (feedback to the
subjects about their performance during the task) significantly increased subjects’ work output and that
this provided the largest increase in productivity. Thus, how well a leader is able to monitor performance
and influence the team’s behavior is a measure of transactional leadership ability. Follower behavior can
be shaped by effectively providing feedback and appropriate consequences. Consequences can be defined
as either motivating/reinforcing events or as disciplining/punishing ones (Ashour & Johns, 1983; Luthans,
Rosenkrantz, & Hennessey, 1985). Komaki et al. (1989) expanded this definition to include consequences
that are neutral and informational in character. For this study, we use their definition of performance
consequences, which is defined as communicating an evaluation of or indicating knowledge of another’s
performance, where the indication can range from highly evaluative to neutral.
Based on these automated leadership behaviors, we have developed two propositions and three research
questions regarding team performance and artificial leadership.
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• Proposition 1: Teams led by an artificial leader will outperform teams with no leader.
• Proposition 2: Teams led by an artificial leader will outperform teams with a human
leader that is not specifically trained in these leadership behaviors.
• Research Question 1: Will artificially led teams outperform teams led by a human
leader that has been trained in these automated behaviors?
• Research Question 2: Will there be a difference in how team members follow directions
between an artificial and human leader?
• Research Question 3: Will there be a difference in team members’ perception of
leadership between an artificial and human leader?

As briefly described in the following section, we propose to develop an automated system to test these
propositions and explore the research questions.

3 ATLAS – A Proposed System
We propose to develop the Automated Transactional Leader Analysis System (ATLAS) and then identify
and test objective actions that define transactional leadership in the virtual team context. First, the
automated leader will be programmed to utilize and expand a knowledge base in order to establish
difficult and appropriate team goals. ATLAS will then communicate these objectives to followers
electronically via a chat client or as an embodied conversational agent (e.g. SPECIES agent) (Derrick,
Jenkins, & Nunamaker Jr, 2011). Moreover, the artificially intelligent leader will be able to monitor
individual team members’ performance using electronic performance monitoring techniques as the users
participate in the virtual context. Finally, ATLAS will be programmed to use operant conditioning on its
followers. Komaki et al. provide several examples of positive (e.g., “You have done good work; no signs
of errors”, “Great, you have done it so quickly”), negative (e.g., “You have made a great deal of errors”,
“Oh no. You have done this all wrong”), and neutral (e.g., “You have over 300 open cases”, “He made a
call yesterday for those materials”) consequences. Therefore, the automated leader will have specific and
proper pre-programmed statements that it will send to followers at appropriate intervals depending on
their performance. There are multiple studies that evaluate leadership from an operant perspective
(Ashour & Johns, 1983; Dirks, 2000; Horner, 1997; Komaki & Citera, 1990; Komaki et al., 1989).
Transactional leadership from an operant perspective was chosen for automation because it can be limited
to inducing only basic exchanges with followers. In essence, the programmed psychology of the artificial
leader will be operant conditioning (Skinner, 1966).
ATLAS obviously has several limitations many of which are grounded in its assumptions. First, ATLAS
assumes a rational follower, who is largely motivated by money and simple reward, and who exhibits
predictable behavior. ATLAS’ programmed psychology is Behaviorism, including classical conditioning
(Pavlov, 1927) and operant conditioning (Skinner, 1966).

4 Conclusion
As technology advances, and virtual collaboration becomes the norm, our view of leadership must
evolve. Similarly, the ability of machines to exhibit leadership traits needs to be evaluated. Our
overarching proposition is that an information system can perform equal to or better than a human at
providing transactional leadership to virtual teams. We propose to explore these propositions and
questions by developing a automated leadership systems (ATLAS) and conducting experiments where
leadership is clearly defined and consistently measured (Pfeffer, 1977).
ATLAS makes several critical assumptions in its leadership style. They include:
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People are motivated by reward and punishment
The team has clear chain of command
Authority lies with the team leader
The purpose of team members is to do what the leader tells them to do

Peter F. Druker observed: “Management is doing things right; leadership is doing the right things”.
ATLAS’ objective is to show that an automated leadership support system can use a transactional-based
leadership approach more effectively than a human to do things right – once it has been trained to do the
“right things”.
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Abstract: We explore the possibility of using Special Purpose Embodied Conversational Intelligence
with Environmental Sensors (SPECIES) agents to facilitate and enhance large-scale collaboration.
Labeled mass collaboration, collective intelligence, or crowdsourcing, these situations involve large
groups of people working together over an extended period of time. These groups are often
geographically separated, fluid in terms of composition, and do not have prolonged access to
experienced and trained facilitators. This paper presents the overall concept, outlines various relevant
theories, and elaborates on possible contexts for practice and experimentation.
Keywords: crowdsourcing, collective intelligence, mass collaboration, automated facilitation,
embodied agents

1 Introduction
Collaboration is the essential ingredient of organizational life: organizations form because people have to
work together to create value that they cannot produce by themselves. Yet, many organizations struggle to
make collaboration work. With the advent of new collaboration technologies in recent years, such as
social media and Web 2.0, the challenge to make collaborative efforts pay off in new organizational
settings is only increasing in complexity and importance. For example, the availability of ubiquitous
collaboration technologies allows organizations, be it business, non-profit, or governmental, to engage
large numbers of people both within and outside their organizational boundaries. This has given rise to
new forms of collaboration. We are moving from small group, focused and time-boxed collaboration, to
an environment in which unstructured, longitudinal mass collaboration is the norm. Specific examples
include the Linux open source community, Wikipedia, or new phenomena such as crowdsourcing or open
innovation. However, while examples of these new forms of collaboration are becoming omnipresent,
there is little understanding about approaches to purposefully design processes and systems to support
such mass collaboration.
A particularly promising avenue of research to support teams engaged in virtual collaboration processes
focuses on the development and application of embodied agents. This research is grounded in the
challenge that most organizations cannot benefit from productive collaborative processes because of a
lack of access to collaboration professionals such as facilitators and skilled team leaders. Recent studies
have shown that a new class of agents, so-called Special Purpose Embodied Conversational Intelligence
with Environmental Sensors (SPECIES) agents (Derrick, 2011; Derrick, Jenkins, & Nunamaker Jr, 2011;
Nunamaker Jr, Derrick, Elkins, Burgoon, & Patton, 2011), enables effective human-computer interactions
in the context of computer-guided interviews. A sample agent is shown in figure 1.

Figure 1 - Sample SPECIES Agent
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These SPECIES agents are intended to function as natural user interfaces between humans and complex
AI systems and have blended interpersonal communication theory with intelligent agent architectures to
create rich interactions with human counterparts.
In the context of team collaboration settings, such agents could be deployed for a number of purposes, for
example to automate the delivery of specific instructions to team members, to monitor team performance,
and to automate specific group process interventions.
Of note, past research has looked at how agents can interact with people in a variety of team settings
(Klein et al., 2004; Christoffersen and Woods, 2002). Agent-based systems have also been shown to make
knowledge-based recommendations and exhibit human characteristics such as rationality, intelligence,
autonomy, and environmental perception (Wooldridge and Jennings, 1995). Research integrating expert
systems into Group Decision Support Systems (GDSS) showed promising results; see e.g. (Aiken, Sheng,
& Vogel, 1991; Limayem et al. 1993). Limayem and colleagues (1993) found that small team decisionmaking processes guided by a text-based computer agent yielded higher quality and higher consensus
outcomes than produced by unaided groups.
These approaches lay a foundation for exploration how SPECIES agents can be coupled with group
facilitation behaviors. The research question we plan to investigate is how a SPECIES agent performs
compared to a human facilitator in conducting a session and guiding idea generation, and consensus
building.

2 Research Foundations
There are various theories that provide a basis for this research effort. First, social cognitive theory
explains how social expectations and self-efficacy determine actions (Bandura 1986). Such understanding
may have bearings on how an automated facilitator treats the group and to what extent it encourages them
and creates expectations for them. Similarly, the Yield Shift Theory of satisfaction (Briggs et al. 2008)
provides important guidance in terms of participant satisfaction - those who participate in mass
collaboration need to feel satisfied during the experience, or at least that it is providing some value for
them, so as to motivate their continued participation. Nahapiet and Ghoshal (1998) developed a
theoretical framework linking social capital constructs such as trust, norms, relationship quality (and
number of relationships), to behaviors such as knowledge sharing. Since many SPECIES facilitated mass
collaboration applications will involve knowledge sharing, and will involve multiple relationships, it is
important to consider social capital aspects when designing and evaluating mass collaboration processess
and their automated facilitation.
Descriptive theories such as distributed cognition (Hutchins 1996) and sensemaking theories (e.g. Weick
& Roberts, 1993) provide frameworks with which to describe how a system as a whole can compute to
solve a problem. Instead of considering cognition as only occuring inside the mind, these frameworks
encourage researchers to examine the role of artifacts, social norms, and processes as ways of increasing
the overall cognition of the group. The complexity of a SPECIES-based mass collaboration system is
likely amongst the most complex types of systems and would require such a thorough examination of
concerted cognition. This may provide important insights into the information and instructions that a
SPECIES-based system provides to its participants as well as how to structure interactions between
participants. The concept of tacit and explicit knowledge (Nonaka, Toyama et al. 2000) will be important
when considering how to combine knowledge. In fact, when knowledge is combined, it is really in
essence being transferred. Many of the knowledge transfer problems, which revolve around an
understanding of tacit knowledge, apply in a SPECIES mass collaboration situation which is likely to be
knowledge intensive. Intentional theories, especially those which describe technology use (e.g.
Venkatesh, Morris, Davis, and Davis, 2003), may become more relevant to automated mass collaboration
systems as alternative solutions become present or as the processes becomes more “apped” and
individuals feel they have more of a choice to participate. Finally, coordination theories are necessary to
build and evaluate effective coordination mechanisms in a complex automatically facilictated mass
collaboration application (Crowston and Ekammerer 1998).
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3 Potential Contexts
There are multiple contexts where SPECIES agents can aid in mass collaboration. First, the military
decision making process could be a concerted form of mass collaboration. The process focuses on one
commanding officer (at one level of rank) and his supporting staff to generate a set of orders, given orders
from a higher officer, and intelligence and status of his officers. Mass concerted collaboration with agents
support could flatten the structure of this process so that all commands could participate at the same time
and think as larger, combined units. The military could also involve a much larger group of stakeholders
(e.g. allied partners) in think tank sessions where proposals for new projects are brainstormed, converged
and refined, and prioritized.
Similarly, democratic government could benefit from concerted mass collaboration. Developing a
mass collaboration system for the national government may not be the first step. However, such forms of
collaboration could occur at more local levels, for local governing bodies. SPECIES facilitated mass
collaboration could, for example, be useful in allowing many experts, citizens, and lawmakers in the
development of smarter, more acceptable laws and policy implementations. The government could also
develop a process of emergency response information gathering for the mission control staff of an
emergency response team. As is pointed out in (Newlon, Pfaff et al. 2009), almost 12 hours of the first 48
hours of critical-life saving time are spent gathering information and making decisions. This is a possible
application because it can involve more individuals, but it can also involve more distributed individuals—
a feature that may in certain scenarios be possible only with embodied agent facilitators. In a scenario
where multiple governments are involved with participants speaking different languages, the embodied
facilitators could deliver instructions in the language of the participants instead of a facilitator needing
translators.
A final example of mass collaboration in industry is a recent Business and Technology feedback
session run by two of the authors at a local corporation in Omaha, Nebraska. In the original configuration,
eight two-hour sessions with around 16 participants each were held over the course of a week in order to
allow all employees within the department the chance to participate. All of the workshops could have
occurred on one day instead of occurring over a week. An additional advantage of this is that duplicates in
problems generated by groups could be removed by the group as part of a workshop. In the original
workshops, this work had to be done manually by the workshop facilitation team. Perhaps a unique
advantage of this scenario is that more individuals would be able to provide information about the
solutions to those problems, since the mass collaboration solution increases the likelihood that the person
with the problem will be connected with the person who has the solution. With sub-divided groups this
ability of the right person to respond to the idea generated by the problem owner is hit and miss.

4 Conclusion
There are many questions need to be answered before this vision can be made reality. For example,
what constitutes critical information that an agent has to collect to get a useful understanding of the
ongoing performance in mass collaboration efforts? What activities and process steps do groups in mass
collaboration situations execute and what are the support requirements for these activities and steps? Are
there specific constraints that apply to team interactions, for example in terms of communication structure
or semantics, for an agent to correctly interpret the status in a collaboration effort? Are there repeatable
facilitation interventions that yield predictable group behavior for different stages in a mass collaboration
setting? What conditions have to be met for participants in mass collaboration efforts to be adequately
motivated by an agent to become engaged in the collaboration process?
We currently are addressing these and other questions to develop an initial architecture for automated
SPECIES-based facilitation and designing a series of exploratory experimental studies to demonstrate the
value and limitations of this approach.
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Abstract: Facilitation has been extensively studied in Group Support Systems (GSS) but under
researched in other evolving collaboration technologies. Based on the MAIN+ modeling approach,
this paper develops a two-tiered organizing framework on facilitation of technology supported
collaboration. Preliminary case situation is used to highlight the dynamic and multi-dimensional
nature of facilitation. Contributions include a better understanding of facilitator responsibilities,
development of richer facilitation task taxonomies and identification of critical collaboration
technology features.
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Abstract: This paper analyzes individual changes in perceptions and stereotypes among multiple
stakeholders in India’s garment sector. Stereotypes are discussed within a scope defined by existing
literature, and a theoretical explanation has been offered to describe the process of change. It has been
suggested that the book-keeping model of stereotype change displays better fit, while sub-typing is
argued to be more appropriate in describing a rationalization process. Conversion was not observed,
and is argued to be dependent on the context of both the conflict and the intervention.
Keywords: conflict, dialogue, facilitation, multi-stakeholder, perceptions, stereotypes.

1 Introduction
The following paper analyzes the progression of conflict within a dialogue between stakeholders in the
garment sector of India. As country of 1.2 billion people and growing, India is riddled with conflicts that
are inherent in its massive scale of diversity. The largest democracy in the world has found itself in a
struggle to manage the tensions between the encouragement and control of rapid economic growth and
development. The current research examines the work of facilitators in an effort to build trust and
opportunities for collaboration between conflicting stakeholders within an industry, specifically, the
garment sector. The paper holds two main objectives: 1) to contribute to the literature on how conflicting
stakeholders within a group form, maintain, and transform perceptions and stereotypes of one another;
and 2) to provide evidence from a unique case-study revealing how facilitated dialogue can be used as a
tool to affect perceptual shifts.

2 Theoretical Framework
This section outlines some of the relevant literature in the field to describe the theoretical framework used
to analyze the unique case study. Discussing existing work in relation to the current study will also help
define its scope and contribution to the literature.
2.1 Perceptions and the Formation of Stereotypes
Individual realities are largely shaped by perceptions. In the context of conflicts, one must identify and
address the gaps between perceptions held by the self and other. Social psychologists discuss the concept
of ‘naïve realism’ from a cognitive perspective, suggesting that many conflicts speak to an “individual’s
unshakable conviction that he or she is somehow privy to an invariant, knowable, objective reality – a
reality that others will also perceive faithfully, provided that they are reasonable and rational, a reality
that others are apt to misperceive only to the extent that they (in contrast to oneself) view the world
through a prism of self-interest, ideological bias, or personal perversity” (Robinson et al., 1995). A
cultural, systems perspective examines these perceptions by identifying Mental Models as “deeply
ingrained assumptions, generalizations, or even pictures or images that influence how we understand the
world and how we take action” (Peter Senge, cited in Lindsay, 2000).
Scholars have also identified several key variables and the role of perceptions in forming stereotypes,
including: perceived warmth and competence of others in relation to one’s status and the competitive
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nature of the relationship (see Fiske et al., 2002; Cuddy et al., 2008 for work on the Stereotype Content
Model); perceived similarity (Ames, 2004); variations in meanings attached to social constructs within a
networked structure of concepts (Kunda and Thagard, 1996); contextual inputs of information from
economic, geographic, normative, and power relationships (Cuddy et al., 2009); and differences in the
attribution of behaviours to fixed or variable (fluctuating) factors (Terborg and Ilgen, 1975).
2.2 Changing Perceptions and Stereotypes
As stereotypes are defined by perceptual gaps and assumptions, stereotype change is largely discussed
through methods to address these gaps in individual perceptions. Again taking a cognitive perspective,
models of schema change (outlined by Johnston and Hewstone, 1992) distinguish 3 unique processes of
stereotype change: (1) Book-keeping, which is an iterative process where disconfirming information
gradually replaces existing assumptions, (2) Conversion, where dramatic and radically inconsistent
information causes a paradigmatic shift in perception and understanding, and (3) Sub-typing, where
individuals are exposed to group members that display unrepresentative traits. Book-keeping suggests that
change comes gradually, where conversion argues that real change is radical in nature. Sub-typing on the
other hand, argues that overall stereotypes do not change, and that sub-classifications made up of
exceptions simply add elements of diversity and complexity.
2.3 Using Facilitated Dialogue
The above literature frames perceptual change, but what of the mechanisms that cause these changes?
Conflict management practitioners argue that (effective) facilitated dialogue is the appropriate modality to
encourage perceptual change and break stereotypes. Many scholars agree, praising the “value of candid,
relatively informal discussions (and of developing personal relations and settings that encourage such
candor), discussions in which participants talk about their factual assumptions and the complexities of
their values rather than simply defending their positions” (Robinson et al., 1995); or the opportunities for
people to identify overlaps and gaps themselves, by “talk[ing] themselves into altered perceptions by
focusing their attention on assimilation or contrast” (Ames, 2004). The implementation of cooperative
activities toward superordinate goals has been shown to decrease intergroup hostility, and change the
attitudes and contents of stereotypes (Sherif et al., 1961 cited in Bart-Tal 1997). Ambady et al. (2004)
argue that building a complex view of stakeholders and differentiating from larger categories can deter
the use of stereotypes; practitioners work on the premise that their job is to help stakeholders better
understand the complexity of conflict situations.

3 Case Study and Methodology – The Garment Sector Roundtable in Bangalore
In September 2009, Meta-Culture – an Indian conflict management consulting and training company
based in Bangalore – was approached by stakeholders from the garment sector to explore the possibility
of a multi-stakeholder dialogue to address issues troubling the industry. A series of diagnostic interviews
with individuals representing international clothing brands, domestic garment manufacturers,
international organizations, domestic NGOs, and labour associations were conducted so as to assess the
need for, interest in, and potential viability of a dialogue. This led to an inclusive multi-stakeholder forum
in April of 2010 in which various stakeholders within the industry gathered to discuss the proposed
initiative. Several more representative stakeholders were recruited, and in January of 2011, the Garment
Sector Roundtable (GSR) was launched with 24 participating stakeholders representing clothing brands,
manufacturers, industry associations, government, trade unions, international organizations, domestic
NGOs, and academic institutions. Within one year, Meta-Culture organized and facilitated 5 meetings,
including a 2-day retreat where participants worked together to build trust and create opportunities for
collaboration. All meetings included a facilitated dialogue aimed at exploring perceptions.
Primary sources include a total of over 90 documents that were gathered for a qualitative longitudinal
study of the perceptions and stereotypes held by GSR participants. These include meeting summaries,
telephone interviews, diagnostic surveys, and notes taken by observers and facilitators. Using the
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information from these sources, perceptions tables (see Appendix for an example) from early on in the
project, and after the project had substantially progressed, were constructed and compared to identify
shifts in perceptions and stereotypes.

4 Preliminary Findings
Throughout the dialogue process, facilitators challenged stakeholder perceptions through dialogue and
trust-building exercises. Observations and participant testimonies strongly suggest significant changes in
perceptions or stereotyping behavior amongst the participants. The findings suggest that book-keeping
appropriately describes the mechanism of change, while sub-typing is more appropriate in describing the
rationalization of these changes in the face of deep-rooted stereotypes. Stakeholders gained disconfirming
information of one another (book-keeping) while cooperating and participating in a facilitated dialogue.
However, within a complex adversarial relationship, stakeholders attributed this disconfirming
information to individual exceptions to the rule (sub-typing). For a group’s stereotype to change as a
whole, several more instances of book-keeping with other members of the stereotyped group is necessary.
The current case study suggests that past experiences and the strength of deep-rooted assumptions
generated from existing inter-group relations (spanning over two decades for some), are impeding the
ability for preliminary changes in individual perceptions to redefine stereotypes at the group level. This
suggests that stakeholder groups in deep-rooted, adversarial relationships are more likely to display
gradual changes in stereotype content, and rationalize those changes through sub-typing (rather than
through a radical mechanism such as conversion). This was qualified through concerns by several
participants of how those involved in the process were unrepresentative of their stakeholder groups (e.g.,
the man representing manufacturers was perceived to be too progressive compared to most manufacturers
in the industry).

5 Conclusions
While GSR participants are displaying evidence of perceptual changes at the individual level, inter-group
perceptions amongst the participants have yet to significantly change (e.g., brands and manufacturers
continue to distrust the motives of trade unions, and vice versa). This case has found that, in the initial
stages of a dialogue process, existing stereotype contents and tensions at the inter-group level can
overwhelm the perceptual changes experienced by the individual. This was perhaps most eloquently
phrased in a quip from the manager of a manufacturing company to a trade-unionist on their dilemma of
cooperating at a professional level outside of the GSR: “You would lose all credibility if the workers
found out that we got along”. This study has derived findings consistent with a model within the existing
literature in the field (book-keeping), as well as providing a more nuanced interpretation of another
model. Namely, that the sub-typing model of stereotype change is in fact a rationalization mechanism
rather than a mechanism of change. The ultimate “success” and strength of change amongst participants
cannot be argued, as the current case study is a work in progress. However, the facilitators involved argue
that these changes are very much superficial, and any significant opportunities for a sincere understanding
and negotiation of differences and interests is another 1-2 years away.
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Appendix: Example of Perceptions Table - The following table organizes perceptions held by each stakeholder about one another (including themselves) early on in the project.
Perceptions held by Trade Unions

Trade Unions

Manufacturers

Brands

NGOs

• Fighting for labour rights
• Arbitrarily biased against
• Misunderstood (“victims of visceral
anti-union perspective”)
• Has a supportive role in addressing
industry problems
• Accepting of unacceptable standards
for workers
• Adversarial relationship
• Do not understand our potential for
support

Perceptions held by Manufacturers
•
•
•
•

Anti-labor
Adversarial relationship
Out of the picture
Allied to political parties (prone to
corruption).
• Not an ally
• Misrepresented and misunderstood
• Dealing with complex markets
problems and uncertainty

• Capitalistic
• Demanding lower prices
• Pressuring manufacturers
• Manufacturers are at the mercy of
Brands, it is a buyer’s market
• Demanding unrealistically low prices
• Unreasonable evaluation of ‘costs’
(expecting same price as China even
with better standards)
• Infringing on issues
• Produces “irresponsible statements”
• Not an ally

Perceptions held by Brands

Perceptions held by NGOs

• Tense relationship
• We help them grow
• Political and sometimes corrupt, • Often find ourselves playing their
makes it difficult to work with them.
(union’s) role

• Dealing with limited resources
• Problematic relationship
• Motivated by profits and business • No access, cannot get to the
interests like us brands.
negotiation table with them.
• Profits at the price of cutting wages

• We are not the only solution
• We are asked to do too much
• (Unfair) targets of criticism

• Mature enough to ask manufacturers
to comply to better standards
• Successful at implementing changes
within the industry

• “Too radical”
• Our job is to increase awareness
• Do not understand realities, unaware • Protect the workers
of complexities
• Reasonable,
not
just
‘anti’
• Commitment lies with donor
everything.
agencies
• Misunderstood
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Inherited Stability Properties in Perceptual Graph Models
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Abstract: Perceptual graph models and stability analysis are presented to account for the roles of
emotions and lack of consistent perceptions among decision makers in conflict. The inherited stability
properties of Nash and symmetric metarationality solution concepts and the consistency of different
stabilities observed across perceptual graph models are demonstrated through various theorems. This
research highlights the importance of accounting for decision makers’ perceptions when constructing
conflict models, and the importance of being cautious when drawing conclusions from these models.
Keywords: Negative emotion, perceptual graph model systems, perceptual stability analysis, Nash
stability, symmetric metarationality.

See full paper in the Volume II, page 207.
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Reframing framing: Emotion and interactivity in group decision and
negotiation?
Bilyana Martinovski
College of Boras and Stockholm University, Sweden
bilyana.martinovski@gmail.com
Abstract: The purpose of this paper is to relate the concept of framing in decision-making and
negotiation to interaction. It explores the relation between reciprocal adaptation, interactive alignment
theory and theory of Theory of Mind by observing authentic data. It uses two types of activity: an
everyday sharing between two friends and a plea bargain negotiation. The study finds that problem
reframing or negotiation is affected by interactivity and led by discursive mechanisms such as
reciprocal adaptation, which realizes interactive alignment and complex reasoning. The type of
activity predicts the functionality of reciprocal adaptation. It notices that in plea bargains interactive
alignment realizes complex Theory of Mind reasoning and that due to multi-functionality of discourse
features alignment can’t be measured based on statistical occurrences.
Keywords: emotion, reciprocal adaptation, negotiation, group decision, interactive alignment

See full paper in the Volume II, page 3.
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Decision Structuring Dialogue
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Abstract: The paper presents a dialogue method called Decision Structuring Dialogue to be used in
group decision making. Through a focus on the facilitation of dialogue and on the conversational
aspects of problem structuring we show how Decision Structuring Dialogue facilitates collective
framing and structuring of complex problems under conflicting interests.

Keywords: Dialogue, Problem Structuring, Group Decision Making, Decision Analysis,
Environmental Management

1 Introduction
Decision Structuring Dialogue is suitable for structuring problems that involve multiple actors, multiple
perspectives and conflicting interests. Decision Structuring Dialogue is a process helping to create a
shared vision of the problem and the possible decision alternatives. It complements other problem
structuring methods and acts as the first step in MCDA. The method was successfully applied in the
steering group of a Finnish lake regulation project with a high conflict factor.
Dialogue, of course, is not a new concept within the context of problem structuring. For example,
Habermas’ theory of communicative action and his idea of an ideal speech situation (Habermas 1981) is
widely acknowledged and discussed in the Soft-OR and problem structuring literature (Midgley 2000;
Mingers 2001; Mackenizie et al. 2004) as a model of dialogue. Dialogue techniques have recently also
received attention as an approach to solve intergroup conflicts (Desseal and Rogge 2008). However,
dialogue can be understood in a number of ways and it is therefore necessary to explain our specific use
of the concept. Here, dialogue refers to a specific form of verbal interaction that can be distinguished
from, for example, negotiation and debate.
Dialogue methods help participants to frame a situation and to understand the conceptual and emotional
setting in relation to which a situation is experienced. It enables participants to see how different worldviews, values and preferences have an impact on how a situation is perceived. This is also a key in the
original idea of Systems Thinking Churchman 1968) and in the new Systems Intelligence approach
(Hämäläinen and Saarinen 2004; Hämäläinen and Saarinen 2008). The ideas and approaches emphasized
in Systems Intelligence are also useful in complex and systemic group facilitation situations in general
(Siitonen and Hämäläinen 2004).
Decision Structuring Dialogue is based on elements from two other dialogue methods. Like Bohmian
dialogue its focus is on collective intelligence, joint investigation and different viewpoints (Bohm 1996).
However, Bohmian dialogue is time consuming as it is designed for 40 or more participants and does not
allow for an explicit topic as a starting point (Isaacs 1999). In problem and decision structuring situations
there are often fewer participants and the intervention time is restricted. Moreover, some form of taskorientation is also generally required. The power of Bohmian dialogue (Roberts 2002) lies in its emphasis
on thinking and communication skills. The skills allow for individuals to see the systemic complexity of
the problem and how attitude and position taken in a discussion affect the whole group. Decision
Structuring Dialogue allows for the dialogue to have a previously agreed structure and it starts from the
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participants personal experiences and a topic. However, Socratic Dialogue aims at inquiry into one
concept. Limiting a dialogue in the context of problem structuring to the inquiry of one single concept
would be too narrow for problem structuring purposes. Decision Structuring Dialogue allows for multiple
perspectives and concepts to be introduced already at an early stage of the dialogue.
Decision Structuring Dialogue is a six step procedure.
Stage 1. Introduction of the dialogical skills and the rules
Stage 2. Dialogue about the problem and a formulation of an initial question
Stage 3. Reformulation of the initial question.
Stage 4. Answers to the reformulated question.
Stage 5. Visioning of the ideal big picture
Stage 6. Dialogue on future measures
The six step procedure of the Decision Structuring Dialogue helps the participants to share their
understanding about a common problem. Decision Structuring Dialogue does not only present dialogue as
an ideal but actually helps participants to engage in a dialogue.

2 Case study in environmental decision making
Environmental issues and problems are increasingly important in contemporary society and most complex
to deal with. Decision analysis methods have been of great help in many cases (see e.g. Marttunen and
Hämäläinen 2008; Hobbs and Meier 2000; Salo and Hämäläinen 2010). Yet there is a clear need to
develop the procedures further. The problem structuring phase is often crucial for the achievement of
joint problem solution and for the avoidance of the escalation of conflicts. This area provides a natural
realm of application for DSD. We introduced the method in the Lake Kemijärvi water course regulation
case (Väntänen and Marttunen 2005). Lake Kemijärvi is Finland’s most heavily regulated lake with a
water level change of seven meters. In this case study the observations of the meetings and the
discussions with stakeholders before the dialogue suggested that the disagreements in the steering group
reflected real problems in communication and trust. However, these problems had not before been
explicitly dealt with. The dialogue opened up an opportunity for the participants to bring up the
undiscussables in a constructive way by focusing on how communication and trust could be improved.
The dialogue brought a new problem frame to the participants’ attention. The new frame emphasizing
communication and trust had an affect on how questions directly related to the regulation were perceived.
For example, some of the stakeholders expressed that their negative attitudes towards the regulation
practice was due to historical and current dissatisfaction with the power company and its handling of
information and communication.
At Lake Kemijärvi the Decision Structuring Dialogue illuminated that dissatisfaction with the regulation
was due to not only to the actual water regulation and its impact on the environment, but the interaction
and communication climate. This insight was important in itself when considering the future decision and
actions related to the regulation. The dialogue was the first stage in a series of collaborative planning
methods in developing the regulation of Lake Kemijärvi.
Based on our experiences of using Decision Structuring Dialogue, we propose that it is an efficient tool in
group decision making. It can be used as such to structure problems, in decision conferences, in the
problem structuring stages of multi criteria decision analysis, and in community OR. Moreover, elements
of it can be incorporated in other problem structuring methods. For example, the new views that where
put forth at stage 5 and 6 of the Decision Structuring Dialogue at Lake Kemijärvi, could be written on
post-its and used as elements in Soft Systems Methodology, or in the forming of cognitive maps in
Strategic Options Development and Analysis. For practitioners who subscribe to multimethodology
(Mingers 2001) it is certainly an asset in their problem structuring toolbox.
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The need for interdisciplinary and participatory processes combining, interpreting, and communicating
scientific and local knowledge in environmental planning is great. Multi-Criteria Decision Analysis
(MCDA) is increasingly used to facilitate stakeholder involvement. However, the number of projects in
which MCDA has been tightly integrated into the real decision-making process in a truly interactive way
is limited. Many open questions remain in the design and implementation of the MCDA processes such
that they would be meaningful and understandable for the participants and the results useful for decisionmaking.
In this paper, we present the decision analysis interview (DAI) approach and reflect on our
experiences from applying it in nine large environmental planning projects. Five of them were related to
the development of sustainable watercourse regulation practices. In two of the projects the focus was on
the enhancement of migratory salmon stocks in regulated and constructed rivers. One project supported
the sustainable use of the forests in Finnish Upper Lapland, and one was related to the evaluation of flood
risk management options. An important objective in all of these projects was the improvement of the
quality of multi stakeholder processes. Most of the projects aimed at commonly acceptable
recommendations.
MCDA provides generic, flexible methods that can be used in many ways and in many contexts.
The DAI approach is an MCDA process which is based on personal interviews with a multi-criteria
model. The approach consists of three major phases. The first phase, framing of the problem and
evaluation the impacts of alternatives, took most of the time. This phase was carried out in close cooperation with the stakeholders and experts. At the end of this phase, the analyst compiled a workbook
including the description of the alternatives and their impacts as well as the weight elicitation questions.
In the second phase, personal interviews are realized. In them the decision analyst uses the MCDA
software, asks the elicitation questions, and takes care to ensure that the participants answers reflect the
participant’s views as well as possible. After the interviews, the analyst analyses and summarises the
results. Presenting the results at an individual level and identifying groups that had similar opinions helps
to illustrate the large variation and subjectivity of the preferences.
Altogether, more than 200 personal computer-aided interviews were carried out in nine projects.
Web-HIPRE (www.hipre.hut.fi) software and Multi-Attribute Value Tree based customized EXCEL
models were applied. Our experiences show that MCDA is a versatile and powerful approach in
environmental planning. Major benefits of MCDA were following:
• MCDA systemized and structured the planning process and provided a framework and roadmap
for the whole planning process.
• MCDA fostered value-based planning. Identifying each stakeholder's objectives and compiling a
common objective’s hierarchy proved to be a substantial step in building shared understanding.
Becoming aware of the other stakeholders' objectives helped to look at the problem from broader
view. This improved conditions for joint-solution finding.
• MCDA supported systematic and transparent evaluation of alternatives from different
perspectives. Capabilities to include non-monetary impacts and subjective preferences into the
evaluation of alternatives are unquestionable strengths of MCDA, and largely explain why the
use of MCDA is rapidly increasing at the moment.
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MCDA promoted collecting, combining and summarizing information from several sources and
creating common language in the stakeholder steering groups. This was a very valuable
characteristic in multidisciplinary projects.
MCDA enhanced learning of participants in many ways. When eliciting weights to the criteria
people were encouraged to consider their own values and trade-offs more deeply than normally.
In computer aided interviews people had also an opportunity to see how their preferences
affected the desirability of alternatives.
Open and participatory MCDA can increase stakeholders' trust on the process.

One of the main claims and conclusions of this paper is that the levels of integration and
interaction have a crucial impact on the quality and effectiveness of the MCDA process and its outcomes.
Major advantages of the interactive use of MCDA are improved consistency, enhanced learning,
improved trust toward the results and improved fairness and transparency.
The interviews provided a good opportunity to observe participants’ behaviour and to get instant
feedback on the approach. Our observations are in line with studies suggesting that behavioural biases,
human error, and procedural problems can distort the results of the MCDA process. In particular, people
have had difficulties in assigning weights that take sufficient account of the range of effects between the
alternatives. The implication of this is that ensuring good interaction between the facilitator and the
participant in the weight elicitation is very important. In our latest projects, we have tested new and more
illustrative ways to do weight elicitation in order to tackle the problems observed in our earlier projects.
Although, the feedback from these preliminary experiments have been relatively positive, more
systematic studies are needed in order to find out theoretically sound and still understandable weigh
elicitation procedures.
Applied MCDA models provided a ‘learning by analysing’ opportunity for the participants. The
interactive use of the models supported the systematic analysis of the stakeholders' preferences and
helped to analyse how their preferences affected the ranking of the alternatives. Participants considered
the possibility to immediate feedback very useful. By using MCDA methods interactively, people could
see how their answers were used as input values for the analysis and also how they affected the outcome.
As a consequence, stakeholders’ trust in the model, the results, and even the whole planning process
increased.
The personal decision analysis interview was a good way to give each participant an opportunity to
express his or her opinions and get those opinions documented equally to others’. One can even say that
in this respect the decision analysis interviews had a positive effect on the perceived fairness of the
planning processes. They signalled that each participant's opinion was appreciated and taken into account.
Sustained participant interest in the process: In projects lasting several years, keeping participants
active and committed was a big challenge. In the latest projects, the MCDA expert was also responsible
for managing or co-ordinating the whole regulation development project. This aided in designing
processes that accounted for case-specific needs and had MCDA as an integral element. The integrated,
interactive use of the MCDA tools helped create conditions for meaningful and effective interaction,
which has been found to be one of the key objectives for the design of successful participation processes.
The interactive and integrated MCDA approach is quite laborious. However, it does not mean that
the approach automatically would delay decision-making process or increase planning costs. Rather, the
participatory, systematic and structured approach supports the identification of the most significant
impacts in the early phases of planning. This diminishes the risk of surprises in the later phases of
planning as well as the risk for additional studies and extra costs. The developed approach and transparent
planning process may also reduce citizens' complaints to different instances and thus speed up the
decision-making process.
In all four regulation development projects, which have been finalized by the end of 2011,
agreement on the recommendations was achieved. However, this was not an easy task in any of the
projects and required considerable work and intensive discussions in the projects’ steering groups. In all
cases, the outcome was a compromise and not all stakeholders were entirely happy with it. Some
stakeholders were disappointed because their hopes regarding the magnitude of changes in water levels
were greater than what was finally included in the recommendations.
Evaluation of the role of MCDA in reaching agreement in these projects is very difficult: we
cannot have two projects that are identical except that MCDA is used in one but not the other. It is also
very hard to separate the use of the DAIs from the whole planning process – the DAIs were an integral
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part of it. Therefore, we cannot claim that finding acceptable compromises was a consequence of the use
of MCDA. However, MCDA has several characteristics that directly improved the quality of the planning
and decision making process and thus supported joint problem solving. We see many of them as
resulting from the systematic, interactive, transparent, and value based approach.
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Abstract: Traditional additive model to aggregate individual preferences may generate a result thus
one or more decision makers consider as undesirable. The compensatory effect of the model may be
the major cause. Promoting consensus implies in considering minority opinions concerns and also
minimize regrets. In this study, a group decision model focused on consensus and also based on
vector model and distance measures among decision makers’ opinions is used in a water and
sanitation service improvement project problem.

Keywords: consensus; group decision-making; additive models; ranking problem

1 Introduction
A voting system could follow a majority rule or a proportional representation like Borda Count.
Simple majority is a very poor mechanism for declaring an alternative as a winner and other majorities
have been studied in the literature (Montero 2008). Since voting systems studies conducted by Borda
(Brams and Taylor 1996), many authors have done studies on how to aggregate individual preferences
and create a collective preference. Studies such as those one involving models based on Multiattribute
Utility Theory (MAUT) and additive utility functions and outranking methods (Keeney and Raiffa 1976;
Roy 1996) could be found in the literature. To adopt consensual decision-making means considering
minority opinions, minimizing regrets and having the assurance that all DMs are willing to abandon their
preferred alternative in favor of accepting a more consensual one. Arrow (1950) demonstrates that no
voting system can create a social welfare function, where a set of individual preferences is transformed
into a single global preference order, without violating at least one of the five properties of the theorem he
puts forward. These properties are: non-dictatorship; non-imposition or citizen sovereignty; unrestricted
domain; independence of irrelevant alternatives; and monotonicity. The compensatory effect in unique
synthesis criterion methods like MAUT could contribute towards generating a final recommendation
where a global preference utility function does not represent the preference structure of any DM. This
approach always produces a final recommendation, regardless of how conflicting and undesirable it might
be.
Trying to achieve consensus other studies deal with conflict resolution (Kilgour and Hipel 2005;
Munda 2009), fuzzy set theory under uncertain environments (Kuo et al 2007) and also imprecise
information which lead to greater variability in the output, and therefore offer other possibilities for
conducting a group decision process (Dias and Clímaco 2005; Kim et al 1999). Achieving decision by
consensus requires special efforts from DMs since consensus decision-making usually takes time to come
about and the final decision must be acceptable to all participants. Instead of understanding consensus as
unanimity, it is more reasonable to define it as a decision reached when most decision makers believe
they have ‘a clear option and the few who oppose it think they have had a reasonable opportunity to
influence that choice’ in situations (Ben-Arieh and Chen 2006).
In this paper a procedure to aggregate individual utility values considering a vector
representation is proposed. In this n-dimensional environment, if n is deemed to be the number of DMs, it
is possible to identify how convergent or not DMs’ opinions on the alternatives are and also to conduct
pairwise comparison between alternatives to understand how close they are to each other. To do so, two
measures are considered: the first is a similarity degree between an alternative and the ideal alternative;
the second is the distance from any alternative to the best possible alternative, called ideal alternative.
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In ranking problematic is even more difficult to find a recommendation supported by all DMs. So in the
model proposed DMs can express their points of view by means of ranking alternatives and also by an
informed veto, called the veto threshold, of the position in the ranking of some alternatives. These data
allow the group to understand how each DM proposes to deal with the decision problem and how
conflicts could be minimized.

2 Model Proposed
A reasonable definition of consensus is when DMs believe that they have had enough
opportunities to express their opinions and are willing to accept a less preferable alternative in order to
achieve an overall group opinion (Ben Arieh and Easton 2007). Therefore, the group decision process
should be accepted to all DMs; it should be based on a set of common fundamental objectives and a
defined set of alternatives. A method for group decision-making must provide the analyst with the means
to support the group in achieving and maintaining its goals (Roy and Slowinski 2008).
With a view to supporting a decision process to achieve more consensual recommendations in
ranking problems, the proposed group decision method seeks to minimize conflicts by giving emphasis to
less conflicting alternatives and penalizing the others. Therefore, this method proposes the introduction of
a ranking veto concept for compensatory models in order to change the standard ranking. This ranking
veto is established using the concept of veto threshold. The use of veto is commonly found in outranking
models (Arrow and Raynaud 1986). It usually represents the intensity of the preference of the minority.
The concept of veto has typically not been used in additive models for group decision.

α i is the minimum acceptable utility value for decision maker i in a decision
α α ∈ [0,1] , should be
problem. Any alternative for which the individual utility value is less than i , i
The veto threshold

considered as unacceptable or undesirable for decision maker i. In this case, the alternative is considered
as a potential conflicting one. The facilitator may support decision makers to overcome difficulties in
establishing their veto thresholds and should conduct sensitivity analysis studies so as to make decision
makers more confident in the decision process. A veto threshold is not an intensity measure of a
concordance or discordance group of any given alternative, but rather it represents extra information
about the preferences of each decision maker. In a vector space the intersection of all veto thresholds
permits four sub-areas to be defined: a positive concordance zone (zone I) where all decision makers
agree to accept alternatives placed in that region; a negative concordance zone (zone III) where all
decision makers agree to reject alternatives placed in that region; and discordance zones (zones II and IV)
where at least one decision maker considers an alternative placed in that region as unacceptable or
undesirable as a group solution. Discordance zones may also be deemed as conflict zones. The
combination with the veto threshold and the distance from any alternative to the best possible alternative,
called ideal alternative, allow all decision makers to get more easily a final recommendation to a ranking
problematic (Daher and Almeida, 2012).
The proposed model discuss that a vector space could be an efficient environment to represent
(and aggregate) DMs’ preferences. Individual utility values can be plotted using orthogonal plans
meaning that any alternative could be represented as an m-tuple, where m is the number of decision
makers. Fairness and equity concerns could be disseminated throughout the decision group whereas all
points of view are equally represented, with the same degree of importance, which neither stimulates
dominance of the majority nor dictatorial solutions (Daher and Almeida, 2011).

3. Numerical Application
In several decision problems, cost cannot be the only one criterion to select a course of action
nor decide which one is the most suitable alternative. Several environmental problems involving more
than one decision maker and divergent criteria and objectives must be taken account. Sometimes decision
makers must establish tradeoffs among criteria in order to achieve a final recommendation.
In this study, a Brazilian water utility must decide what to do with the effluent of water
treatment. A group composed by three decision makers (a production manager, a financial manager and
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an environmental manager) must decide what must be done to minimize the environmental impact
considering the company strategic objectives.

4. Summary and conclusions
The main goal of this study is how to make it possible to reach a final decision in a less
conflicting way by highlighting alternatives accepted by all DMs by means of using agreement and
disagreement zones to facilitate discussions. The model proposed combines the similarity degree, the
magnitude of the projection of an alternative onto the ideal alternative and utility thresholds in order to
prioritize the most conciliatory alternatives instead of considering only an average utility value so as to
reach a recommended decision.
An important feature of the model proposed is the fact that minority opinions are neither
undervalued nor minimized by a compensatory effect as in some aggregative approaches. Besides this,
the model promotes a more conciliatory decision solution. Another advantage of the model is the
possibility it affords for understanding how great the divergences among DMs are and how this
information can be used to allow further discussion on their different perspectives of the problem.
The limitations of the model are the fact that it violates Arrow’s Theorem (Arrow 1950) on its
transitivity axiom as MAUT, consider all DMs have the same weight and there is no guarantee that DMs
will not misrepresent their utility threshold in order to benefit some alternatives instead of others. Further
studies must be conducted to evaluate those aspects of the model.
Acknowledgments. This study is part of a research project funded by the Brazilian Research Council
(CNPq).
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Session:
Empirical Evidence on Impact of Alternative Negotiation Support
Approaches
Chairs: Sabine T. Koeszegi, Mareike Schoop and Rudolf Vetschera

The focus of this session is on the empirical analysis on impact of alternative negotiation support
approaches on negotiation behaviours and outcomes. At present, a considerable variety of support
systems are available which vary, among other dimensions, in the degree of system intervention as well as
the type of support. Regarding the degree of system intervention, the majority of systems deploy some
sort of active facilitation of negotiation processes, assisting negotiators in structuring the negotiation
problem as well as the negotiation process and are typically. With regard to type of support, systems
follow different support philosophies rooted in distinct fundamental approaches to decision making. Most
electronic negotiation support systems follow an analytic decision making approach, aimed at maximizing
efficiency of the outcomes of negotiations, without paying attention to other dimensions such as
relationship and trust between the negotiators or fairness. In contrast, behavioural decision making is a
descriptive negotiation approach and is concerned with how individuals actually make decisions. Most
often rooted in the domain of social psychology and political or management science, behavioural
decision theorists are put emphasis to understand socio-emotional dynamics such as the establishment of
a personal relationship and trust between negotiators to help negotiators to overcome difficulties and
obstacles arising during negotiation processes.
In the e-Nego-motion research project, we have conducted a series of experiments with support tools
based on behavioral and analytical support approaches. In the sessions, results of these experiments with
these tools are analyzed:

Session 2: Negotiation Process Support: Implementations and Empirical Evidence on its Impact

The (non-)impact of support on offer processes in electronic negotiations
Rudolf Vetschera and Michael Filzmoser

Integrating the AC-AT concept into an Electronic Negotiation Support System: Implementation and
Challenges
Alexander Dannenmann, Marc Fernandes, Michael Filzmoser, Johannes Gettinger, Sabine T. Köszegi,
Ronald Mitterhofer, Andreas Reiser, Mareike Schoop and Rudolf Vetschera
2.02 G eNerationS – Avenues for the Next Generation of Pro-active Negotiation Support
Dan Druckman, Michael Filzmoser, Johannes Gettinger, Sabine Theresia Koeszegi, Ronny Mitterhofer
and Rudolf Vetschera
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The (Non-) Impact of Support on Offer Processes in Electronic
Negotiations
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2
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In negotiations the formulation of offers is a means to various ends. Expressing a demand by determining
options for the issues under negotiation is already a challenging task, especially if alternatives provide the
same utility. Still, elaborating an offer is more than just that. With this proposal to settle the negotiation a
negotiator not only claims value for herself, but also signals the opponent her readiness to make
concessions or reciprocate concessions received. In electronic negotiations, negotiation support systems
(NSS) provide, besides communication functions, many tools (like preference elicitation, utility
calculation or graphical representation of the negotiation history) to assist negotiators in their demanding
task. Similarly, e-mediation expert systems aim to provide analysis and behavioral advice in negotiations
to increase flexibility and help to overcome impasses and therefore improve the prospects of agreement.
Based on a literature review of bargaining models, we consider three properties of offer processes to be
important for the success and outcomes of negotiations: (i) Concession making, (ii) reciprocity and (iii)
value creation. Using data from a recent set of negotiation experiments, we investigate to what extent
negotiation processes actually posses these properties, how they develop over time in ongoing
negotiations, and how they are related to the results of negotiations. Furthermore, we study the effect of
two support tools – the decision support of the NSS Negoisst and the mediation functionalities of VienNA
– on negotiation processes with respect to these dimensions.
As negotiations differ considerably in their duration as well as the number and frequency of offers,
negotiation processes cannot be directly compared. To aggregate process data across negotiations, and
make results from different negotiations comparable, we developed an innovative approach which we call
“standardized interpolated path analysis”. This approach uses linear interpolation to approximate the
status of negotiations (e.g. positions of parties in utility space) at standardized points in time. Data
referring to the same points within different negotiations can then be aggregated or compared across
negotiations and statistical tests can be employed to evaluate differences between negotiation paths.
Using these standardized negotiation paths, we can evaluate process dimensions (like the extent of
concessions), and also the progress of outcome dimensions (like distance to the efficient frontier) over
time in negotiation.
As could be expected from literature, negotiation paths leading to an agreement on average show a
tendency of higher concessions. However, although successful negotiations also exhibit more value
creation during their middle phases, towards the end of the negotiation parties quite often make offers that
destroy rather than create value, even in successful negotiations. Both successful and unsuccessful
negotiations show declining reciprocity over time. However, successful negotiations are characterized by
a tendency towards more balanced outcomes already quite early during the negotiation. These results
confirm the impact of the process characteristics we study on outcomes.
Concerning our second research question, the impact of support methods on negotiation processes seems
to be rather limited. To obtain a compact representation of concession patterns, we estimated an ActorPartner Interdependence Model (APIM) on standardized concession data and tested for the impact of
support tools on the parameters of this model. Results indicate that both types of support used in the
experiments, analytical support as well as behavioral support, do not have a significant impact on the
concession process. In view of the fact that the concession processes we observed have considerable
deficiencies (for example destroy rather than create value), this lack of positive impact of support tools is
particularly disturbing.
This underlines the importance of new, proactive approaches which are able support the negotiation
process in generating offers that fulfill desirable criteria like concession making, reciprocity and value
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creation. This type of intervention seems to be necessary to guide negotiators’ behavior and the resulting
negotiation processes towards better outcomes.
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System: Implementation and Challenges
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Abstract: The AC-AT concept (Analytical Concession-Advising Technology) has the potential to
help negotiators in creating integrative proposals for offers during an electronic negotiation. Whilst
integrating the AC-AT into the web-based electronic negotiation support system Negoisst, several
technical challenges had to be faced which will be highlighted in this paper. Furthermore, a first
experiment with the AC-AT component will be discussed.
Keywords: Online dispute resolution, electronic negotiation support systems, electronic negotiations,
linear programming

Introduction
The AC-AT concept (Analytical Concession-Advising Technology) aims at supporting negotiators to find
suitable offers according to their preferences (Vetschera et al., 2010). The motivation is to enhance the
negotiators’ performance as quite often, the negotiation skills and decision power are not used to their full
potential (Sebenius, 1992). The idea of the AC-AT is to provide an active support (Kersten, 2004) of the
negotiators during the negotiation process through a complete offer suggestion system.

Decision support in Negoisst
As a prerequisite to understand how the AC-AT model is implemented, the basic concept of the decision
support in Negoisst has to be presented first (Schoop et al., 2004, Schoop, 2010).
In Negoisst, a linear additive utility function is used as a preference model. The main elicitation process is
a direct self-explicated approach. The negotiators have to rate all attributes included in the negotiation
agenda. Based on this preference model, each message of the negotiation process is evaluated.
In Negoisst, there are two types of negotiation attributes. The first one, i.e. the numerical attribute, is for
representing numerical values, e.g. the price for a car. During the elicitation process, the negotiator has to
specify a worst case and a best case. The second attribute type is called categorical attribute. This attribute
type is used for attributes with discrete values, such as the colour of the car (red, blue, black, …). Each
value has a fixed utility value and no function is used for calculation since the utility value of an offer can
directly be read from the preferences. During the exchange of offers and counteroffers, the system
calculates the total utility of each offer according to the preferences of the recipient. The preferences of
the counterpart are kept secret and separate within the system.
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AC-AT in Negoisst
The AC-AT component in Negoisst uses additional information to calculate offers as suggestions for the
negotiators. Therefore, the AC-AT needs information about the concession behaviour and the preferences
of both parties (c.f. figure 1, bargaining process in utility space). Using this information AC-AT in
Negoisst calculates an offer cone which is restricted by the Pareto Efficiency Frontier and generates
possible offers for the negotiator (c.f. figure 1, offers in issue space).

Fig. 1. Overall AC-AT framework (Vetschera et al., 2010)
Nevertheless, the final control rests with the negotiator as shown in figure 1. The negotiator decides on
his/her preferences and also decides whether to adopt a generated proposal of the AC-AT or not. The
negotiator should be able to influence the offer generation process. In Negoisst, this is done via an
additional parameter for the fairness of an offer (c.f. figure 3, cooperative parameter), which can be
configured by the negotiator and is also used during the calculation of offer suggestions. Furthermore the
negotiator has the possibility to lock single attributes in order to exclude them from the solving process.
This feature is useful in the context of electronic negotiations as negotiators could already have agreed on
an attributes value whilst still being in the process of negotiation about the values of the remaining
attributes.
According to the AC-AT model of Vetschera et al. (2010), the calculation of offers is restricted by some
preconditions (c.f. figure 2): At least one offer of each party has to be present and the last offer of the
negotiation partner has to contain a concession, i.e. in each negotiation step, a concession must be made
(reciprocity condition). In addition, a higher joint utility is desired in each negotiation step in order to
reach an integrative negotiation result (value creation condition).

Fig. 2. AC-AT conditions (Vetschera et al., 2010)
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The generation of offers with the use of preference information is based on mathematical optimisation
models. These calculations are complex and need high-performance algorithms because the generation of
offers must be done during the negotiation process on the fly with fast reply times. Therefore, we decided
to use a so-called linear optimisation solver from IBM which is shipped within the “IBM ILOG CPLEX
Optimization Studio”9. This CPLEX Studio additionally offers an environment for the development of
optimization models. Access to the solver is via an API and thus directly integrates into the Negoisst
system, i.e. data required for calculations are passed via the API to the solver and results are fetched again
via the CPLEX API and can be processed and displayed inside Negoisst.

Usability considerations
Another challenge besides the ability of the system to calculate offers with the help of preference
information on the fly was the graphical representation of the AC-AT component in Negoisst. Apart from
a detailed briefing of the component, negotiators should also be in a position to grasp intuitively the
functionality of the component, without being confronted with its mathematical complexity. For this, the
component was divided into three different areas (c.f. figure 3):

Fig. 3. Screenshot of the graphical AC-AT interface in Negoisst.
The first area offers the possibility to select the “fairness” of a possible new proposal by means of the
cooperative parameter. Negotiators can choose between a cooperative parameter of 0 (=lowest possible
cooperation; a very tough new proposal with almost no concessions) and 1 (=highest possible
cooperation; a very fair new proposal with as much concessions as possible). Area 2 shows the last
proposal, which the negotiator sent to the counterpart. If the negotiator wants to exclude one or more
items from the generation, the lock symbol allows fixing an attribute value. In case of clicking on
“Generate proposal”, area 3 occurs and shows the new suggested proposal to the negotiator. The arrows at
the end of each row illustrate the changes within an attribute compared to the last offer sent to the
counterpart. This process of (1) choosing a cooperation parameter, (2) optional locking of attributes, and
(3) generating a new proposal can be done as often as one likes. If the negotiator is satisfied with one of

9

http://www-142.ibm.com/software/products/de/de/ibmilogcpleoptistud/
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the suggested new proposals, it can be adopted to become the new offer and can then be sent to the
counterpart.

Experiments
A first experiment with the AC-AT support in Negoisst with a fictional B2B case has already been
conducted in November 2011. 164 Students from the universities of Vienna and Hohenheim negotiated as
experiment participants. The 82 negotiations were separated into three treatment groups, see table 1
below.
The 30 negotiations in the control group were conducted without the help of the AC-AT component.
In the group “AC-AT optional”, the 18 negotiations were conducted with the possibility of using the ACAT while in the last group (“AC-AT enforced”), the negotiators were forced to use the AC-AT to
generate a proposal at least once for each offer. It is important to mention that they were not forced to
adopt the generated proposal. The data of the AC-AT usage was collected within experimental logs.
Table 1: Descriptive statistics of AC-AT experiment
Treatment
Treatment Description

1
AC-AT Enforced

2
AC-AT optional

3
Control

Total

Dyads
Final Accepts
Final Rejects
Timeouts
Agreement Rate (%)
Requests
Offers
Counteroffers
Formal Messages (per dyad)
Clarifications
Questions
Informal Messages (p.d.)
Utility Receiver
Utility Sender
Joint Utility
Contract imbalance
Number of Concessions per dyad

34
25
7
2
73,5
2
39
364
12,85
14
16
0,88
0,534
0,545
1,078
0,104
6,12

18
15
3
0
83,3
1
27
209
14,17
10
14
1,33
0,553
0,505
1,057
0,069
7,28

30
19
11
0
63,3
1
36
325
13,07
8
9
0,57
0,563
0,513
1,075
0,174
6,83

82
59
21
2

Sum of concessions per dyad (%)

60,76

70,22

61,87

9,93

9,65

9,05

Decrease of own utility per concession (%)

4
102
898
13,22
32
39
0,87

Data for descriptive statistics was collected as shown in table 1. We will refrain from tests for statistic
significance as, unfortunately and against the rules of the experiment, some private information about the
case was made accessible to the students via an internet platform. As we can not ascertain ex-post how
many student read the information and how much the results were influenced by it, we will use the data
mainly to describe the potential of the AC-AT component in Negoisst. For example, the highest number
of acceptances and thus the highest agreement rate is in the “AC-AT Optional”. There are interesting
results that need further analysis with a new case. Experiments are planned for 2012.
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Extended Abstract
In order to help individuals to resolve negotiation problems researchers have developed electronic support
systems facilitating negotiation processes. In general, electronic negotiation support (eNS) systems are
computer systems that not only provide an electronic communication channel, but supplement it with
additional support functions like decision support system for each negotiating party to improve decision
quality and reach efficient agreements (Lim and Benbasat, 1992-93, Kersten and Noronha, 1999),
communication and document support functions to improve communication quality and document
handling (Schoop et al., 2003, Weigand et al., 2003), or behavioral support to increase flexibility and
thereby the prospects of reaching an agreement in case of a stalemate (Druckman et al., 2004, Druckman
et al., 2011). Researchers consider these components to be helpful in alleviating the negative impact of
negotiator’s cognitive limitations & biases, communication problems or socio-emotional problems which
are detrimental to successful negotiation (Foroughi, 1998).
Empirical results of numerous negotiation experiments within the past decade provide evidence that
negotiation support systems only partly succeed in their mission to reach better outcomes (Koeszegi et al.,
2006, Gettinger et al., 2011). First of all, two major outcome dimensions, namely high quality of
agreement (efficiency) and good prospects of reaching an agreement (effectiveness) are found to be
conflicting objectives: Aspects positively influencing the quality of agreements, simultaneously decrease
the prospects of reaching an agreement at all (Pruitt, 1981). This well-known phenomenon called the
negotiation dilemma has not yet been addressed adequately by existing systems. On the contrary, research
on acceptance of post-settlement decision support, which would allow negotiators Pareto-efficient
improvement of preliminary agreements, clearly show that the majority of negotiators prefer to adhere to
a dominated outcome, which was reached by their own joint effort rather than to accept a solution offered
to them by a system. They are therefore willing to sacrifice (own and/or the counterpart’s) economic
value for feeling better with an outcome (Gettinger et al., 2010). Also, experiences with vienNA2.0, a
system that carries out the tasks usually assigned to a human mediator in face-to-face negotiations (i.e.
monitoring of the progress of the negotiation, analysis of the causes of impasse, and advice to overcome
impasses) show that behavioural support has not yet realized its assumed potential (Gettinger et al.,
2011).
Currently implemented support methods crucially rely on the negotiators’ recognition of (i) either the
benefit of the offered support features, (ii) or the need for external help in due time. Furthermore,
negotiators will only appreciate this type of support if they reflect on their own behavior and adapt that
behavior according to the advice provided by the system. Both requirements are more likely fulfilled by
experienced negotiators. In order to understand and exploit the utility of analytic decision support, users
would have to understand the fundamental concepts of multi-attributive utility theory, as well as the
concepts of decision and negotiation analysis. This sets relatively high cognitive demands on potential
users. However, it is still the bounded rational human user who makes the decisions whether or not to use
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the manifold functionalities of these systems (Bichler, 2000). Studies show for example that individuals
behave inconsistent with their preferences even when utility values are displayed during the negotiation
process, or that they reject to enter a post-settlement phase though this could improve their outcome
(Gettinger et al., 2010). This shows that for human negotiators, Pareto-efficiency is certainly not the only
and probably not even the most important aspect of a negotiation outcome. Given the cognitive
limitations of human negotiators, they also might make errors in their usage of negotiation support
systems or not fully exploit the possibilities they offer. Furthermore novices and layman might not have
enough experience to realize the appropriate time to rely on expert systems’ help or to evaluate the
situation appropriately and thus do not realize the potential of analytical or behavioral decision support at
all.
Therefore new avenues for negotiation support are needed, in which (individual) characteristics of
potential users are better taken into account.
One avenue is to implement pro-active decision support systems (Kersten and Lai, 2008) which are
capable of monitoring actual negotiation behavior and intervene into the process when necessary. So far,
agent technology and artificial intelligence offers various approaches to support negotiators proactively or
even allow them to delegate negotiation tasks. For ill-structured negotiations, full automation is not
possible, but agents still can serve as intelligent assistants that inform their users’ decision making and
negotiation activities. In eAgora (Chen et al., 2005), for instance, an agent elicits the user’s preferences,
suggests possible offers, evaluates the user’s and the opponent’s offers during the negotiation and warns
if the user plans to accept an inferior offer. Empirical tests of eAgora found out that the users not only
accept the software agent’s support, but also demand additional functions for the supporting agent and
partial automation of the negotiation process (Chen et al., 2005). Other systems are developed to
intervene in the process when concessions offered – based on utility measures - are either too big or too
small given a pre-specified strategy by the negotiator. The advanced concession advisor tool (AC-AT) is
currently implemented as an expert advice tool on demand but could be further advanced to a pro-active
advice tool (Filzmoser and Vetschera, 2011).
In a similar vein, behavioral support could intervene pro-actively into the negotiation process, when
negotiators are at risk to be trapped in stalemates or escalating conflict behavior. The challenge for proactive behavioral support therefore lies in the analysis of communication and interaction, as well as the
detection of the threats mentioned above, as early as possible. Recent attempts at developing machine
learning algorithms to identify emotions in real-life interactions show promising results (Tausczik and
Pennebaker, 2010). An avenue for further development of behavioral support tools lies therefore in the
integration of process-monitoring machine-learning applications, which can identify escalating
negotiation behavior or inflexibility.
This paper will provide a more detailed outlook on possible avenues for an upcoming generation of proactive eNS – the 2.02 G eNerationS.
Acknowledgments. This research was partly funded by the Austrian Science Fund (FWF), project
number P21062
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Session:

Groupwork and Collaboration in Engineering and Design
Chairs: Gwendolyn Kolfschoten and Stephan Lukosch

Design and engineering increasingly face complex and dynamic requirements, and often require
involvement of experts from a variety of disciplines. To ensure interoperability of sub systems, and to
include customers, users and other stakeholders in the design, a collaborative approach to design and
engineering is critical. A key development in design and engineering methodologies is the increased need
to involve a broad range of perspectives in the design, to ensure covering the different stakeholder
perspectives and to support interaction between design experts from different domains to create shared
understanding of the design requirements and to ensure a holistic perspective on system performance in
which different subsystems are attuned and have appropriate interfaces. However, Collaboration and
groupwork in design and engineering pose a set of unique challenges and constraints on communication,
interaction, coordination and decision making. This session will present papers on collaboration and
group work in Engineering and Design disciplines.

Supporting collaborative design: Lessons from a case study at the ESA concurrent design facility
Gwendolyn Kolfschoten, Stephan Lukosch and Arne Matthyssen

Designing Collaboration Support for Dynamic Environments
Jordan Janeiro, Stefan W. Knoll, Stephan Lukosch, Gwendolyn Kolfschoten and Frances M. T. Brazier

Rethinking Lessons Learned Processes
Tanja Buttler, Stephan Lukosch, Gwendolyn Kolfschoten and Alexander Verbraeck
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Abstract: Design and engineering increasingly face complex and dynamic requirements, and often
require involvement of experts from a variety of disciplines. To ensure interoperability of sub
systems, and to include customers, users and other stakeholders in the design, a collaborative
approach to design and engineering is critical. In this paper, we present a set of challenges and
guidelines listing elements of collaboration support for effective collaborative design and engineering.
The guidelines are developed in an iterative design circle between observations and interviews at a
concurrent design facility at ESA and literature on Group Support Systems, collaboration support
(Computer Supported Collaborative Work) tools and principles, and Collaboration Engineering.
Keywords: Collaborative Design, Concurrent Design, Group Support Systems, Collaboration
Engineering, Computer Supported Collaborative Work, Collaboration Support, Design Support.

See full paper in the Volume II, page 17.
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Abstract: Collaboration within the product lifecycle can be defined as an integrated and informationdriven approach that includes people, procedure and technology. In such processes, experts from
different areas related to the product collaborate with each other, in different phases of the lifecycle.
For example, in the usage phase, according to new maintenance strategies such as predict and prevent
(PaP), maintenance teams formed by designers and maintenance experts have to work together to
formulate the diagnosis of a certain product, preventing its downtime or breakdown. However, such
task can be challenging because of the dynamics of the situation. In some cases the available time for
collaboration can be limited and the performance of a product can quickly change. Therefore, in order
to overcome such challenges, we present a system model to support collaboration in such a situation.
This system supports the provision of product data streams, during the whole lifecycle on real-time
and adapts the collaboration tools proposed by teams.
Keywords: Collaboration Support Tool, Collaboration, Collaboration Process Design, Collaboration
Process Adaptation, Product Lifecycle Management.

See full paper in the Volume II, page 29.
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Rethinking Lessons Learned Processes
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Abstract. Lessons learned are one way to retain experience and knowledge in project-based
organizations, helping them to prevent reinventing the wheel or to repeat past mistakes. However,
there are several challenges that make these lessons learned processes a challenging endeavor. These
include capturing knowledge about project management, allowing learning from mistakes, and
handling the group processes within the project team. We introduce a novel approach combining
elements from storytelling, root cause analysis, and collaboration engineering to address these
challenges, and report on first experiences utilizing this approach in a project in the oil and gas
industry.
Keywords: Lessons Learned, Root Cause Analysis, Storytelling, Collaboration Engineering,
Knowledge Management, Organizational Learning.

See full paper in the Volume II, page 39.
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Strategic Conflicts over Water - Part I
Chairs: D. Marc Kilgour and Keith W. Hipel

Third Party Interventions in Conflict Resolution
Rami Kinsara, Marc Kilgour and Keith W. Hipel

Water Diversion Conflict in China
Shawei He, Keith Hipel and Marc Kilgour

The Great Canadian Hydroelectric Power Conflict: Contract Negotiations
Yasser T. Matbouli, Keith W. Hipel and D. Marc Kilgour
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Third Party Interventions in Conflict Resolution
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1 Introduction
Research into the impact of a Third Party in conflict resolution is reviewed in order to design a
comprehensive approach to strategic roles of a Third Party within the framework of the Graph Model for
Conflict Resolution (GMCR) (Fang et al., 1993). Throughout history, it has been evident that third party
intervention is often vital in the resolution of conflicts. Many papers address the issue of third party
intervention, yet few address their modeling and analysis (Rubin, 1980). The issue of third party roles has
been widely researched from different perspectives, such as methods of intervention (Fisher, 2001),
strategies for intervention (Perin, 1987), and conditions for successful intervention (Regan, 1996). Most
of these studies, carried out by authors from international relations and political science, attempt to
analyze third party interventions using regression models (Regan, 1996; Dixon, 1996). In this work we
attempt a more realistic and robust model and analysis of third party intervention in conflict resolution, by
expanding the Graph Model for Conflict Resolution (GMCR) to incorporate them.
The Graph Model for Conflict Resolution (GMCR) has been developed and expanded since the mid1980s (Kilgour and Hipel, 2005). There have been many extensions to the original GMCR framework,
such as coalition analysis (Inohara and Hipel, 2008a,b), preference uncertainty (Li et al., 2004), and fuzzy
preferences (Bashar et al., 2012; Hipel et al., 2011). The reason why the GMCR framework is gaining this
attention is because it takes a comprehensive approach to investigate conflicts, while maintaining
simplicity, flexibility, and realism (Kilgour et al., 1987, Fang et al., 1989, 1993, and Inohara, 2011).
A recent study involving the analysis of historical water conflicts in the Middle East emphasizes the
effects of third party intervention in altering the conflict (Hipel et al., 2011). The water conflicts were
analyzed using the structure of GMCR with and without the intervention of a Third Party, and yielded
significantly different outcomes. This study formed the seed for research on third party intervention in
greater depth, to seek generalization and incorporation of this notion into the GMCR framework. In the
aforesaid study, the third party was considered to be an independent decision maker (DM) with the single
option of intervening or not.

2 Third Party Roles / Classifications
The Third Party role is dependent on many different factors, such as type of conflict, Third Party position,
and conflict length, to name but a few. The aforementioned study on the water conflict focused on three
main roles a Third Party can play in a conflict when the party is not an actual stakeholder but is motivated
to bring about a more preferred outcome. The three categories are Arbitrator, Coordinator, or Donor
(Sakamoto et al., 2005). A survey of other the literature on Third Parties shows that different roles and
classifications are appropriate. They will be discussed in this section, to form a basis for developing a
formal model to Third Party intervention.
A study by Regan (1996) on success conditions for Third Party interventions focused on only intrastate
conflicts. Within these conflicts, the author suggests three basic strategies of intervention: military,
economic, or mixed. He emphasizes three intrastate conflict types: ethnic, religious, and ideological. On
the other hand, the research by Sakamoto et al. (2005) is more applicable to interstate conflicts. Young
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(1972) discusses four intermediary functions: informational, tactical, supervisory, and reconceptualization. In another study on successful mediation, Bercovitch et al. (1991) outline different
strategies that can be adopted by a Third Party: conciliation-facilitation, procedural, directive, substantive,
and supervisory. The authors explain each of these strategies and assess their impact based on a range of
historical conflicts.
While the studies mentioned focus on specific roles, other approaches give broader context on what they
call intervention styles. Bartunek et al. (1975) classify intervention techniques into two broad styles:
content and process form. Another wide classification is that of Touval and Zartman, who categorize all
intervention approaches as communication, formulation, or manipulation strategies (Bercovitch and
Wells, 1993). There is much research that discusses Third Party roles; however, the roles and functions
mentioned overlap, and the applicability of each approach is dependent on the conflict type. One last
point is that a Third Party can act formally or informally, be invited to the conflict or not, intervene
independently or on behalf of an organization, have interest in the outcome or in the process of
intervention, be inclined toward one party or the other, and be consultative or directive in the intervention
(Lewicki et al., 1992).

3 Stability Analysis
The objective of this research is to introduce an extension to the Graph Model for Conflict Resolution
(GMCR) addressing the vital role of a Third Party and predicting the outcome of its participation. In this
section, previous attempts to model Third Party intervention will be outlined. Moreover, the different
factors and issues influencing Third Party intervention and their effectiveness will be discussed. Lastly, a
proposed methodology to implement this extension into GMCR will be explained.
3.1 Previous Work
There have been a number of attempts to formally model Third Party intervention in conflicts. Some
studies have surveyed historical conflicts where Third Party intervention took place such as work by
Regan (1996), Bercovitch et al. (1991), and Dixon (1996). On the other hand, some studies have only
focused on modeling Third Party intervention in a specific conflict such as the research by Carment and
James (1996) and Hipel et al. (2011). The latter two studies use game theory based models. However,
most models of past conflicts use regression analysis (Regan, 1996; Dixon, 1996). In addition, Fisher
(2001) and Lewicki et al. (1992) discuss different conceptual and descriptive models for Third Party
intervention. Lastly, a standard conflict model of Third Party intervention is suggested by Siqueira
(2003).
In addition to modeling, many studies discuss the effectiveness of Third Party intervention and factors
influencing their success. For instance, if an uninvited Third Party intervenes, Murray (1984) specifies
three factors for mediation efficiency: dispute maturity, disputants’ relationship, and intervention timing.
The earlier study on intrastate conflicts by Regan (1996) discusses different factors such as: conflict type,
causalities, intervention type, and intervention target. Other issues raised by different research include:
culture, power asymmetries, conflict ripeness, number of Third Parties, Third Party authority, bias, and
consistency, to name but a few.
3.2 Proposed Research
It is clear that Third Party intervention constitutes a vital element in conflicts; however, most research on
Third Party intervention is done in relative isolation (Lewicki et al., 1992). The objective within the
conflict analysis group at the University of Waterloo is to bring together many of the different strategies,
factors, and issues concerning Third Party intervention and seek some sort of generalization within a
mathematical structure. As mentioned earlier, research on Third Party roles is fragmented due to many
factors including discipline (Lewicki et al., 1992). After synthesizing all of these elements, a
mathematical model within the framework of the Graph Model for Conflict Resolution will be developed.
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To elaborate, different combinations of conflict factors and Third Party roles may lead to different
stability predictions. Furthermore, different stability definitions generally yield different outcomes for a
conflict.
After developing one or more mathematical models for Third Party intervention within the GMCR
framework, different extensions such as coalition analysis, attitudes, and fuzzy preferences may be
incorporated into the new model. Ultimately, the authors will build a comprehensive decision support
system for practitioners and researchers to readily use this interactive decision model.

4 Conclusions
Third Party modeling within conflicts has received little research regarding formal modeling despite
the fact of its importance. Although there have been some previous attempts to model Third party
interventions, they remain geared towards specific historical conflicts. Besides, the models developed,
mostly regression, lack the flexibility and capacity to accommodate general conflicts and are not robust.
On the other hand, the proposed methodology, under the framework of GMCR, will have the flexibility
and capability to accommodate different conflict types and situations, while maintaining robustness in
predicting outcomes. Furthermore, different strategies and factors influencing Third Party intervention
will be housed within a single comprehensive framework.
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The objective of this research is to systematically investigate water diversion conflicts in China in order
to obtain a generic understanding of their strategic impacts. China is one of the world’s largest countries,
with spacious territory and abundant water resources. It is estimated that China’s total water storage is
2800 billion m3, ranked 4th in the world, following Brazil, Russia, and Canada. But, due to its large
population, water availability per capita in China amounts to only 1/5 of the world’s average level.
Plans for water diversion in China can be traced back to ancient times, around the 7th Century A.D.
Since the 1950s, water diversion has been a major government strategy for water management in China.
The last few decades have witnessed increasingly serious water shortages in northern China due to
industrialization and a growing population, while southern China suffers from frequent flooding. The
South-North Water Diversion Project is the main infrastructure project designed to better utilize China’s
water resources. This huge project consists of three main routes – Eastern, Central, and Western – as
shown in Fig.1.

Fig.1. Three main routes in South-North Water Diversion Project
Source: http://civiltechnology.net/civiltech/south-to-north-water-diversion-project-china

Several conflicts are occurring during the implementation of this project. Environmentalists and
other experts are concerned about ecological impacts. Residents and entire communities must be
relocated. Trans-boundary disputes with Bangladesh and other countries may occur because of water
shortages.
The transfer of water from one ecological system to another can upset the balance of local systems as
a result of invasive species. In the Chinese water diversion projects, pipelines will be built connecting the
headwaters of Yangtze River to those of the Yellow River, making species of the Yangtze River
ecosystem likely to intrude the Yellow River. The ecological impacts may well include: water quality
deterioration, decline of local water species, and destruction of wetlands.
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The construction of reservoirs and dams also results in the dislocation of residents, often leaving
them jobless, as they are forced to abandon their original way of living and adjust to a new environment.
Thus, the government is responsible for their resettlement and compensating them for this relocation. It is
obligated to negotiate with residents and others affected by these disruptions. But in some disputes, the
relocated residents cannot reach agreement with the government.
The western route of this project shown in Fig.1. will affect water flow in neighboring countries via
transboundary rivers, potentially causing an international dispute over water usage. China will build
pipelines to divert water northward from the Bhramaputra River, which will affect water availability in
Bangladesh and India, which are downstream from China. In addition, China’s actions may increase the
risk of climate change, including floods and droughts, along the river. Therefore, there is a risk of an
international conflict if these countries fail to reach an agreement on water utilization.
Since the introduction of the South-North Water Diversion Project in China, research has
concentrated on project availability from various engineering perspectives. In the recent decade, the study
shows increasing economic and ecological concerns. However, in China, few people realize or admit
various conflicts existing in this project.
In fact, conflict modeling and analysis have been investigated within many disciplines, including
international relations, psychology, and law, as well as from mathematical and engineering perspectives.
Among the formal methodologies that handle strategic conflict, the Graph Model for Conflict Resolution
(GMCR) has been demonstrated to provide a simple and practical approach to solve problems.
To analyze a foresaid Chinese Water Conflicts, a GMCR model for a generic diversion project
conflict is established by identifying the major players as well as their options and relative preferences.
Graph model stability analysis can be implemented when one of the decision makers is dominant, as is
the Chinese government in these disputes. A strategic analysis demonstrates how the dominant preference
impacts the options of other players, as well as the possible equilibria. This model provides a useful
simulation of real conflicts in water diversion and is therefore helpful to assist decision makers to
improve strategies and aim for beneficial resolutions.
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1 Introduction
The conflict on the sale of hydroelectric power by the Canadian Province of Newfoundland and
Labrador (NL) to the Province of Québec (QC) is studied systemically using the Graph Model for
Conflict Resolution (Fang et. al., 1993) to explain strategically why NL did poorly in the negotiations.
The Province of NL owns a very huge water resource that generate tremendous amount of power. Almost
all of the power generated has been sold at a very low price for a very long term to QC. The deal was
signed by a NL based company called the Churchill Falls Labrador Corporation (CFLCo). The deal was
necessary to secure finances for the Upper Churchill Falls development. The arrangement quickly became
unpopular in NL which led to several attempts by the NL Government to rectify the contract. These
attempts were unsuccessful and another round of the conflict took place when NL wanted to develop the
Lower Churchill Falls Project, which is another unutilized and a very attractive potential source of
hydropower. Furthermore, a controversial automatic renewal clause in the original contract is due in 2016
and is expected to cause another round of the intense conflict. Analysis shows that given the
circumstances in which the deal was signed, the outcome of the deal was almost inevitable. There are
three main issues in the original conflict with, which the NL government is not satisfied and therefore
causing it to keep protesting the deal between NL and Québec. The three main issues are: (1) The very
low price at which NL sells the energy to QC, with the prospect of even lower prices when renewal is
due; (2) The duration of the contract, including the renewal clause, and; (3) The reclamation of energy by
NL which is not allowed in the contract.

2 Background
NL is the newest province in Canada. Soon after joining Canada in 1949 the Government of NL wanted
to boost its economy in order to reach the level of other Canadian provinces. With the help of British
industrialists and bankers, in 1953, the Newfoundland Government established the British Newfoundland
Development Corporation (Brinco) (Philip, 1975) in order to undertake and develop industrial
opportunities in the province. The NL government leased land and water rights to Brinco for a 99 year
term including the huge hydro-electric potential water falls on the upper reaches of Churchill River
(Originally known as the Hamilton River and was renamed in 1965 as the Churchill River (Feehan and
Baker, 2005). In 1958 (Feehan and Baker, 2005, and Philip, 1975) Brinco established a federally
incorporated subsidiary which had initially been named Hamilton Falls Power Company before it was
later renamed Churchill Falls (Labrador) Corporation (CFLCo). Furthermore, Shawinigan Engineering,
which was a private engineering firm based in Québec), purchased a 20% stake in CFLCo. The objective
of CFLCo is to develop and operate the the Upper Churchill Falls hydro power project (Power Contract
1969). The Upper Churchill Falls is located in the Labrador part of NL province and is far from populated
areas. The objective of the development was to sell energy to interested buyers in the adjacent province of
QC and beyond. In order for CFLCo to undertake the development and secure finances, it has to wheel
electricity from the site to interested buyers. There were two choices for CFLCo: either to transmit power
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through QC by contracting a relatively short and economic transmission line, or to undertake another
challenging and financially unattractive transmission line through what is known as the Anglo-Saxon
route (Feehan and Baker, 2005), which would transmit power through two subsea cables to Nova Scotia
and the United States from Labrador, as shown in Figure 1.

3 Conflict Categories
The Churchill Falls conflict is indeed a long term conflict that has seen many changes over its duration.
Therefore, players, options, and their preferences have changed over the course of the conflict. In order to
model the conflict, the conflict is divided into four main categories based on the time and events that took
place. There are two historical conflicts, one current conflict, and one future conflict as given below:
1. Contract Negotiations (1963-1969): The negotiations of the contract have seen some changes in which
the contract negotiations can be subdivided into two rounds:
(a) Before signing the letter of intent (1963-1966): This marks the period during which initial
proposals and discussions were exchanged between CFLCo and Hydro-Québec.
(b) After signing the letter of intent until the final contract was signed (1966-1969): This date marks
some important changes to the original proposals. Changes include the addition of the controversial
automatic renewal clause, changes in players, options and conflict of interest issues, and extension of the
duration of the contract.

Fig. 1. Gull Island of Lower Churchill Falls and the Anglo-Saxon Route (Source: Nalcor Energy.)

2. Recall of Power and Price Re-Negotiation (1971-1988) (Supreme Court of Canada, 1984, 1988 (1) and
(2)): NL government was changed in early 1970s and quickly expressed dissatisfaction over the contract
leading to the second conflict. This period mark important changes in players and options.
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3. The Development of Lower Churchill Project (2003-Present): Although the circumstances of the
Lower Churchill Project are similar to the Upper Churchill Project the development and contracts related
to the Lower Churchill project are different (See Figure 1). Similar options and players took part in this
game. However, a stronger role played by a third party intervener changed the outcome. Moreover, the
experiences gained from the old contract have improved the strategies for the players.
4. The Auto Renewal Clause (2016) (Feehan and Baker, 2005): This is expected to take place in the near
future (Feehan and Baker, 2005). A model should consider a number of possible scenarios and how third
party intervention could prevent further escalation.

4 Contract Negotiations
Contract negotiations took place in two phases: Phase 1 occured from 1963 until 1966 when a letter of
intent was signed between CFLCo and Hydro-Québec. However, many changes in players and options
took place during the second phase before signing the final contract. This is marked by the Québec
Government nationalizing its hydroelectric companies including Hydro-Québec and Shawinigan
Engineering, which brought the government of Québec into both sides of negotiation table. Some
concerns were raised by Brinco at that time (Feehan and Baker, 2005) in regard to conflict of interest
arising when the Province of Québec became a partner to the project and the sole potential buyer (Feehan
and Baker, 2005). Conflict of interest was partially remediated by inviting the Province of NL to
purchase a small stake in CFLCo. Given the financial situation for CFLCo which started construction
after signing letter of intent, the deal was almost inevitable. CFLCo was in great need of financial support
while financers stopped pouring money into CFLCo until the contract would be signed. Meanwhile the
Province of Québec delayed the signing of the final contract until terms were in great interest to it.
Resulting in a deal that is very unpopular in Newfoundland leading the Newfoundland Government to
take over Brinco and CFLCo remaining shares and challenge the contract over the next decades. Table 1
shows how contract went in phase two to the existing deal. The table shows how Brinco offered to sell the
power as signed in letter of intent in phase 1 while QC delayed until terms were done according its
interest. Then financers agreed to put money into the project in order to proceed with the development
and construction work.
Table 1. How Negotiations Moved toward Equilibrium (Y: Yes, N: No)
Players and Options
Brinco
Sell
Call off
Québec-Hydro Commission
Sign
Delay
Investors
Finance

Status Quo

Transitional State

Equilibrium

Y
N

Y
N

Y
N

N
Y

Y
N

Y
N

N

N

Y
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Abstract: Collaboration is inherent to complex participatory systems. Supporting collaboration, and
especially decision making is challenging. Decision making, like all knowledge-based collaborative
effort, requires mainly cognitive effort. Understanding cognitive load involved in collaborative tasks
such as decision making is important, therefore, to the design of decision support techniques and
tools. This paper focuses on cognitive load related to decision making, especially the final phase of
decision making in which alternative solutions or options are evaluated and the group engages in, e.g.,
consensus building, negotiation or commitment building to agree on a course of action. This phase is
a complex collaborative task that is much less studied than the preceding divergence or brainstorming
tasks in which alternatives are created and envisioned. Drawing on an overview of evaluation and
consensus building techniques and the broader literature on decision making, this paper presents a
framework of cognitive load during the decision processes. The paper ends with a reflection on future
work, consisting of validation, use and implications of the framework.
Keywords: Collaboration, Decision making, Cognitive load.

See full paper in the Volume II, page 78.
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Abstract: Trust is referred to as a key facilitator in team collaborations. Evidence shows that different
levels of trust will lead to different quality of team collaborations. Trust development in teams
presents significant challenges in groups collaborations. In this paper we review factors that affect the
establishment of trust in hybrid teams who collaborate virtually as well as face to face. Further we
deliver an instrument to validate trust development in teams. Finally we describe preliminary
evaluation of the instrument by running experiments with teams of collaborating students.
Keywords: Trust, Trust evaluation, Trust development, Teamwork, Virtual teams
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Measuring trust in computer mediated collaboration using traffic
light model: a longitudinal case study
Xusen Cheng1, Aida Azadegan2
2

1
University of International Business and Economics, Beijing, China
Nottingham Business School, University of Nottingham, Nottingham, UK

xusen.cheng@gmail.com, aida.azadegan@nottingham.ac.uk

Keywords: trust, trust factors, collaboration, traffic light model, teamwork

1 Introduction
The world and society have been evolved into a new generation by using latest internet technologies and
tools. More and more people are using the updated technology for communication and collaboration
online. People are using various tools such as Facebook, MySpace, Twitter, Second Life,
GroupSystems™ and other tools to do collaboration and communication. From the purpose of a
professional collaboration, GroupSystems™ (ThinkTank), has often been chosen as the key technology
for implementation of collaborative tools using thinkLets in recent research by academics (Bragge et al.
2007, Kolfschoten et al. 2007).
However, building trust in computer mediated collaboration is complicated because time and
geographical distance precludes most synchronous communication (Powell et al., 2006).There are many
academics have showed great interest to the trust development study and measurement in computer
mediated collaboration (Piccoli & Ives, 2003, Nolan et al., 2007, Cheng et al.,2009). However, trust
measurement is always not easy but complicated and time consuming. Therefore, some innovative ways
which provide another view are often encouraged. In this research, following the previous research
(Cheng and Macaulay, 2010), a qualitative data of two year’s longitudinal case studies have been further
analyzed using a traffic light model/

2 Method and Design
Considering the approaches used in other studies (Piccoli & Ives, 2003; Nolan et al., 2007), case study
was chosen as the research methodology. By considering the trust factors from Tschannen-Moran & Hoy
(2000), Nolan et al.(2009), as well as the Tuckman (1965) four stages of team building and Adair (2004)
team building theories, interview was designed.
We have chosen eight facilitated student teams from a university in which each of the groups aimed to do
the same team project in the same lab sessions for one whole academic year. There were six students in
each collaboration team, and a facilitator from the university ran the sessions for them. Interviews were
designed to be carried out at the end of the project. The process was repeated in another academic year for
another eight groups of students in a similar case. GroupSystems™ as a group support system has been
chosen in the case studies as the collaboration platform.

3 Data Collection
At the end of each year long project we interviewed some students individually. Semi-structured audiotaped interviews were used in data collection. At least two members from each group were asked to take
part in the interviews. Monetary compensation was given as an incentive to the interviewees. Questions
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were answered, problems were mentioned and feedback was given. Finally, twenty interviews have been
successfully conducted for the two cases over two years.

4 Results and Discussion
According to the semi-structured interviews, the initial coding results of interview data have been
categorized into associated trust factors including the main trust factors and their sub-factors. There are
numerous trust factors existing in the two year’s two cases. Besides the six factors showed from previous
research (Nolan et al.2007), there are some new main trust factors found such as motivation, reliability,
reputation, cooperation, task achieving, friendship and skill.
In this research, for each case, we define sub-factors mentioned by more than three interviewees (n≧3) in
any stages as high level of importance (red). The sub-factors mentioned twice (n=2) in any stages as
medium level of importance (yellow) whilst mentioned once (n=1) in any stages as having a low level of
importance (green). The selected sub-factors are at least mentioned more than twice in any stages. In
order to better reflect the changes and development among these factors and stages in the collaboration
process, a traffic light model is designed by the author. The trust development traffic light model is
improved from the table 8-1 in a more visual way. Each sub-factor is marked in a colour ball. Red ball
stands for high level importance, whilst yellow ball stands for medium level importance and green ball
stands for low level of importance. Each ball is marked with two unique letters which stand for the
detailed sub-factors. In the table 1, it shows the relation of the two unique letters and detailed sub-factors.

Table 1. Abbreviation Table of Unique Letters and Detailed Factors

Abbreviation

Detailed Factors

Abbreviation

Detailed Factors

CM
MU
CO
TP
LT
TW
MW
TM
DK
WC
TC
KE
DL
ES
RP
BP

Communication skill
Meet up problem
Conflict of option
Technical problem
Learning things
Team working skill
More work
Team management skill
Don’t know anybody
Whether contributing
Task completion
Know each other
Deadline
Easiness
Report
Business presentation

OM
KL
CF
PS
IS
US
GD
IM
DS
EC
DS
TU
WD
LZ
SC
MO

Organising meetings
Knowledge
Confidence
Persuasion skill
Influencing skill
Unique skill
Grade
Impression
Do the share
Escape
Different skills
Turning up
Willingness to do
Lazy
Sociable characters
Motivation

According the table 1, a traffic light model is designed to illustrate the changes, relationship and
development of the sub-factors in the context of computer mediated team project for both two cases.
Please see figure 1. In the figure, 1 stands for case one, and 2 stands for case two.
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Fig 1. Trust Factor Development Traffic Light Model

By using the trust development traffic light model on the two cases, we can obtain some research
findings.
Firstly, the trust factors in the two cases have some similarities. The two cases have many similar subfactors. There are some same sub-factors in one parent factor and similar relationships with all the parent
trust factors.
Secondly, some sub-factors have a unique position in some stages. For instance, some factors do not
emerge in the beginning stage but only emerge at particular stages of the collaboration process.
Thirdly, the development of the sub-factors is dynamic. In the two cases, there is no particular formulated
developing trend. The sub-factors may develop to be more important or less important in the
collaboration process. Even for the same factor, in the two cases the situation may be different.
Fourthly, the sub-factors may be disconnected from its parent factor. Some sub-factors only particularly
exist in some stages. The sub-factors may not be continued to be linked as important factors in some
stages where they may be absent.
Fifthly, the sub-factors may be repeatable. Many sub-factors in the two cases are continue to be linked
with its parent factors from the initial stage to the final stage although the importance in different stages
may be changed.
Last but not the least, the distribution of impact sub-factors in different cases may be different.
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5 Conclusion and Future Work
In order to investigate the trust development in computer mediated teams, we have taken a qualitative
measurement using a two year long student cases composed of eight groups in each case study using the
GroupSystems™. We have successfully collected data from twenty semi-structured interviews.
By analyzing the interview data regarding the trust factors and their sub factors which have affected trust
development in the collaboration, we have found that risk, benefits, utility value, interest, effort, power,
motivation, reliability, reputation, cooperation, task achieving, friendly and skill are the main trust factors
and each of them is associated with different sub trust factors. In addition, we have found many subfactors. Based on the data, we have defined a traffic light model in order to help us to investigate the trust
development over time.
In the future, we will go to explore the trust factors and their development in more depth using other
approaches and also in other context. Within this process we shall assess the validity of the trust factors
and traffic light model we have identified.
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Abstract: This study provides a taxonomy of salient opportunities and challenges yielded by
collaboration in Virtual Worlds (VWs). A Delphi method is used to gather graduate management
students’ opinions resulting from a SWOT analysis of team collaboration in VWs. This study
produced an ordered list of important adoption and entry issues to consider when collaborating in
VWs. Additional factors were identified through a discussion of these issues. Based on our findings,
we further discuss the relevance and implications of opportunities and challenges associated with
collaboration in VWs.
Keywords: Collaboration, virtual teams, Virtual Worlds, Delphi, exploratory study.

See full paper in the Volume II, page 44.
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Abstract: This paper analyzes the crowdsourcing phenomenon from collaboration science
perspectives. We conceptualize the crowdsourcing phenomenon as a social-web, technology-driven
collaborative problem-solving model. Collaborative problem solving is an enduring topic in the realm
of Group decision and negotiation systems and methods. We provide several insights into how the
accumulated body of knowledge from the areas of Collaboration Science and GDSS can frame the
study of collaboration in a crowdsourcing context.
Keywords: collaboration science, group decision support systems, Web 2.0, social web technologies,
crowdsourcing, closed collaboration, open collaboration.

See full paper in the Volume II, page 69.
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Developing Notions of Fairness in Negotiation Support Systems
John Zeleznikow
School of Management and Information Systems, Victoria University, Melbourne, Australia
john.zeleznikow@vu.edu.au

Abstract: One of the major concerns raised by people using negotiation processes is about the
fairness or justice of the process. Individuals undertake negotiation to derive better outcomes than
would otherwise occur. This requires them to engage in interest based negotiation. But interest based
negotiation focuses upon the interests of the disputants rather than any objective measures of fairness.
By the notion of fairness we mean ‘legally just’ rather than the more commonly accepted negotiation
concept of meeting the interests of all parties equally. One example of the need for focusing upon
justices arises in the domain of family law, where parents might focus upon their own desires, rather
than the needs of the children. Similarly, in employment law, individual bargaining between
employers and employees might lead to basic needs (such as recreation leave and sick leave) being
whittled away. It is hence vital to investigate how can we develop measures, or at the very least
principles, for the construction of legally just negotiation support systems? Through an examination
of bargaining in the shadow of the law and principled negotiation, we suggest principles which when
applied, will encourage fairness and justice in the development of negotiation support systems. Such
principles include providing enhanced transparency, supporting bargaining in the shadow of the law
and allowing for limited discovery. However, the use of each of this principles also has some
negatives, We indicate how some of these principles can be applied in Australian Family Law.
Keywords: On Fairness in Negotiation, Interest Based Negotiation, Bargaining in the Shadow of the
Law, Transparency.

See full paper in the Volume II, page 119.
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Abstract: A number of decision support components have been adapted for electronic negotiation
support systems using multi-attribute utility theory. However, since these components only make use
of ex-ante preference elicitation procedures, there is only limited consideration of the dynamic and
interactive characteristics of the negotiation process. This processual view becomes especially
important if there exists incomplete information about some key issues. In our current work, we first
investigate the impact of incomplete information on the negotiation process as well as the outcome of
the negotiation. Second, we propose a proactive solution for re-eliciting preferences during the
ongoing negotiation which can partially reuse former elicitations.
Keywords: Negotiation Support Systems, Decision Support Systems, Preference Elicitation,
Incomplete Information

Extended Abstract
Several multi-criteria decision making models (MCDM) have been adapted for the decision support in
electronically supported negotiations. In actual negotiation support systems, models based on multiattribute utility theory (MAUT), especially linear-additive designs are the most widely used models for
the decision support components (Wallenius et al. 2008). The benefit of using MAUT in negotiations is
its simplicity and that the process itself can be easily reproduced and understood by the decision maker.
The negotiators preferences will be evaluated ex ante for building an individual utility function. Then,
during the ongoing negotiation, various analytical tools (numerical indicators, graphical representations
and verbal suggestions) can be used to evaluate either the individual performance or the joint utility.
Decision support based on (expected) utility functions is a rather static approach with fixed preferences
and generally assumes complete information. On the other hand, negotiation support systems are mainly
built for interactive, integrative decision making as an alternative to monetary-oriented distributive
auctions (Köhne 2008). In order to reach such an integrative solution, negotiators exchange information
during the whole negotiation process and consider them in their preferences. Therefore, a one-shot exante preference elicitation procedure seems to be from limited use only.
In our current work, we first investigate the impact of incomplete information on the negotiation process
as well as the outcome of the negotiation. Second, we propose a proactive solution for re-eliciting
preferences during the ongoing negotiation which can partially reuse former elicitations.
Impact of incomplete information on the negotiation process and result
A negotiation experiment was conducted to examine the consistency of preference models when there is
incomplete information at the beginning of the negotiation. The case study is about a skeleton agreement
for a potential Joint Venture containing asymmetrical private information and missing information. The
participants were able to raise the Pareto Front and therefore reach a higher Joint Utility if they exchange
information. The participants had to specify their preferences at the very beginning of the negotiation and
then use the analytical support tools based on this utility function during the ongoing negotiation process.
The negotiation process and results have been compared to a control group with complete private
information. Additionally, for individual validity checks, the negotiators have been asked some additional
evaluations when sending or retrieving a new offer from the negotiation partner. Several interesting
findings can be identified:
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(1) During the ongoing negotiation, the participants strongly orient themselves on the numerical
indicators, mainly the total utility rating for an offer, although the preference model contains
errors.
(2) Internal validity checks indicate significant differences between calculated and empirical utilities.
Moreover, this comparison shows a significant heteroskedasticity with a higher variance towards
the end of the negotiation. The information exchange affects the user’s preferences and needs to
be adjusted.
(3) Additionally, a second preference elicitation in the ex-post-questionnaire shows significant
differences of the utility model compared to the ex-ante model.
In general, this experiment shows that the utility model is very sensitive to incomplete information. The
information exchange affects the individual preference model and the difference to the original preference
model (ex-ante) grows larger throughout the whole negotiation process. Although this is not a problem in
other domains (e.g. market research) with only a one-shot preference elicitation and if the utility functions
can simply be aggregated and the discrepancy of the preference models can be expressed as error rate, in
the domain of negotiations the preference model must hold for the individual case. Additionally, the
interactivity and dynamics of the communication process in negotiations must be considered as well. We
therefore propose a dynamic preference elicitation procedure for the usage of MAUT in negotiations.
Dynamic Preference Elicitation
The proposed dynamic preference elicitation (DPE) procedure consists of two steps, first an initial rough
approximation of the preference model (ex-ante) and second, a monitoring and reevaluation process
during the ongoing negotiation.
For the initial approximation we use an Adaptive Polyhedral Conjoint Estimation method (Toubia et al.
2003). This procedure enables an efficient elicitation process in terms of necessary pairwise comparisons
as well as the ability to terminate the process at any time.
Later, during the ongoing negotiation, when the negotiator receives or sends a new offer, the negotiator
will be asked for some additional evaluations consisting of comparisons of the actual negotiation process.
Additionally, the user has to specify the current information level for all attributes. Both information can
then be used for a weighted ordinary least squares regression and identification of inconsistencies in the
initial preference model.
The above-mentioned negotiation experiment has also been applied to the proposed DPE procedure.
Results indicate that
(1) inconsistencies can be successfully identified for complex negotiation situations (with a longer
negotiation process),
(2) differences between calculated and empirical utilities can be reduced successfully (no significant
differences)
(3) and the negotiators achieve a more satisfying negotiation result (in terms of Pareto Efficiency and
Nash Equilibrium).
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Trust Game Negotiations: Experimental Evidence
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Abstract: In combing a classical trust game with continuous face-to-face communication, we are able
to introduce an economic game into the negotiation literature as a negotiation problem. Negotiators
are pre-selected according to their social motives and parties can change the agreement one-sided in a
post-negotiation phase. We find that (a) social motives seem to play a role for trust and
trustworthiness, and that (b) the majority respect the settled agreement.
Keywords: Trust Game, Negotiation, Trust, Trustworthiness, Reciprocity, Communication, Social
Motives, Social Preferences.

1 Literature
Negotiations are studied in a broad interdisciplinary field. Besides the objective to predict outcomes and
the process of negotiations (Raiffa, 1982), scholars strive for describing the negotiation behavior, in
particular individual differences between the negotiators (Thompson, 1990). Research has shown that
negotiators’ focus on their own or the group goals is influenced by their social motives (e.g. De Dreu and
Van Lange, 1995). The dual concern model (Pruitt and Rubin, 1986) combines the negotiators’ concern
for themselves and their concern for the other party. A key prediction is that high concern for oneself
coupled with high concern for the other party leads to higher joint outcomes.
The trade-off between own and other interest is also examined in economic and psychological literature
streams. In psychology, social motives are measured by scales in questionnaires and in economics games
are mainly used to measure social preferences. A person exhibits social preferences by caring not only
about the own but also about the payoff of a relevant reference agent (Fehr and Fischbacher, 2002). The
idea is that social preferences can be modeled by the weights people assign to self-interest, social welfare
(Charness and Rabin, 2000), and inequality-aversion (Fehr and Schmidt, 1999). For a substantial fraction
of people social preferences and social motives shape decisions and they affect interaction patterns
(Bowles and Gintis, 2011).
In addition, communication also shapes social interaction. The cheap talk argument claims that words
alone cannot change the subsequent payoff. As the conflicts between individual and collective goals are
referred to as social dilemmas, several studies found that a brief period of discussion prior to the social
dilemma improves cooperation (e.g. Charness and Dufwenberg, 2006). One explanation for this wellestablished effect is the social norm of promise keeping (Sally, 1995) which subsequently increases levels
of cooperation. According to Balliet (2010) the effect of communication tends to sustain cooperation even
when pre-play communication has been removed.
Moreover, the behavioral aspect of trust is also foundational for cooperation and maximizing joint
outcomes (Lewicki et al, 1998) and scholars report that trust is driven by social motives (e.g. Krueger et
al, 2008). In the trust literature several dimensions of trust are mentioned (e.g. Mishra, 1996). However,
the concern for one’s self-interest balanced against the other’s interest is seen as the most important
dimension of trust that effects integrative agreements in the context of negotiation (Tzafrir et al, 2011).
To put it in a nutshell, the importance of this concern is stressed in the negotiation, social motives, social
preference, and trust literature. Consequently, the specific research questions are the following: (a) Does
social orientation in dyad composition have an influence on the negotiation outcome in respect of trust
and trustworthiness? (b) Do different phases, like a face-to-face versus an email follow-up (non-face-toface) situation, influence the individual decisions and outcomes in the trust game negotiation?
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2 Method
In this research we conducted a trust game with 180 subjects (90 dyads) from the University of Vienna to
answer our research questions. The trust game was originally introduced by Berg et al (1995). In the first
step a sender is able to place trust (or not) by sending (or not) an amount of his endowment (ten monetary
units) to a receiver. This given amount is tripled by the experimenter and in the second step the receiver is
able to be trustworthy (or not) by giving something back (or not) to the sender. However, people usually
do not interact face-to-face but they are given information about past actions of their partner. The gametheoretic solution is that a rational self-interested receiver keeps all the money, and that a rational sender,
who knows this, invests nothing (Berg et al, 1995).
In that sense, the trust game negotiation is a social dilemma taken from experimental economics
enriched with the face-to-face communication. A further extension is that subjects are screened. In order
to overcome a random sample of subjects the participants are sorted with the help of (a) the social value
orientation slider by Murphy and Ackermann (2011), and the social preference measurement by
Vetschera and Kainz (2011) by filling an online questionnaire. Therefore, in the design of the settings we
have one homogenous group, with social sender and social receiver (30 dyads), and two heterogeneous or
mixed groups, with social sender and egoistic receiver (31 dyads) and egoistic sender and social receiver
(29 dyads).

3 Some First Results
On the one side, it is obvious that trust and trustworthiness increase due to the higher cooperation level as
reported in literature, when face-to-face communication is in place. Sender invests large sums (mean
9.28), and receiver returns more than the invested amount (mean 13.71). In games without
communication five monetary units of the endowment is invested by sender, while receiver returns almost
the same amount as it was sent to them in the anonymous settings (Berg et al, 1995). On the other side,
our results are comparable with those of Ben-Ner and Puttermann (2011) who conducted a trust game
with pre-play communication via chat (sender investment 9.21 vs. receiver return 15.47).
Focusing on the different social motives settings, it seems that the partner attitude towards social
orientation is recognized in the face-to-face confrontation. On the sender side, the investment falls
slightly when a social sender is confronted with an egoistic receiver but increases when an egoistic sender
is coupled with a social receiver. Apart from this, on the receiver side the return falls slightly in case of on
an egoistic receiver, while social receiver increase their return.
The benefit of comparing two phases, the face-to-face negotiation and the email follow-up as a postnegotiation situation, is eventually to detect defection behavior because sender and receiver are allowed to
change their settled agreement one-sided. Both negative and positive deviations can happen in the trust
game negotiation. By comparing the taken actions between the two phases, we observe that the sender’s
investment increases (9.28 vs. 9.44) and the receiver’s repayment falls (13.72 vs. 12.93).
The option of overruling the agreement is preferred by few senders and more receivers. Just 20% of the
receivers change their behavior due to the given opportunity. More detailed analysis for the reaction on
the changed situation in the trust game negotiations need to be done by taking the social motives settings
into account. Moreover, the communication process itself can be checked accurately, since the verbal
communication between sender and receiver dyads is recorded. The method of content analysis can shed
light on the question whether communication affects the behavior by looking on the negotiation strategies
used by the negotiators in the one homogenous and the two heterogeneous dyads.
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Abstract: In situations as non-electronic negotiations, the Faratin model cannot be applied in its
essence, but it can aid a negotiator to generate counter-offers based on his preference structure. Thus,
this paper proposes an adaptation of Faratin model to aid a negotiator getting information about other
part and becoming more confident to make better proposals. Therefore, Faratin model do not act as a
negotiation autonomous agent, but as a kind of Negotiation Decision Support System (NDSS).
Keywords: Negotiation Support System, Decision Support System, Faratin model

1 Introduction
There are different models to aid negotiations. In the computational science, the autonomous agent
models are one of the most useful techniques. However, some of these models provide and obtain
relevant information in a negotiation process and develop other potentials in non-electronic proposals. An
example of this perspective is the Faratin Model. It has a structure of proposal and counterproposal
(Faratin, 1998). This method have been used in an autonomous agent scenario and adapted in some
realities like e-commerce negotiation. The flow of trading proposals is presented below.

Received
proposal (Xb a)

Generate counteroffer (Xa b)

Proposes (Xa b)

Calculates V(Xa b)
and V(Xb a)

yes

V(Xb a)<V(Xa b)
(at the time t<tmax)

- Where:
X: Proposal
a: agent
b: opponent
V(X): value function
t/tmax: time measure/
maximum time

no
Accept/reject
Fig. 2 Proposal flow in Faratin model
Some characteristics of this model were described by de Paula (2001). One of them is the existence of a
counter-offer function that analyzes the received offer using tactics decided previously. This model uses
three types of tactical: time-dependent, resource-dependent and the imitative and manipulates importance
of each tactics in the counter offer. The choice of value of each tactics depends on the philosophy wanted
to follow in the negotiation. This paper uses the perspective of Faratin Model to get information to aid
non-electronic negotiation.

Group Decision and Negotiation – GDN 2012
20-24 May 2012, Recife, Brazil

119

2 Proposed Model
This paper proposes to use the Faratin’s framework to aid decision in negotiation. This kind of
negotiation has its own complexity among the issues and it is an interesting area to increase the
performance.
The negotiation process sometimes is understood as just an innate ability. However, in this work we
interpret as Raiffa (1982) that believes in a science as a background of it. What sometimes is called innate
art may be understood as a tacit knowledge. Dhanaraj et al (2004) defines tacit knowledge as abstract
knowledge and can be communicated only through active involvement of the teacher. Sometimes this
tacit are not evident. It is desirable that convert the tacit knowledge to explicit mode. This mode is highly
codified and is transmittable in formal, systematic language.
The Faratin Model has some parameters in its structure that can be useful in conversion of tacit to explicit
knowledge:

Parameter
V(x)
α(x)
β(x)

t
X opp
→ neg

Table 2. Faratin parameters
Action
Information
Represents the value of It can be analyzed and to
each issue and all differences of value given for
proposal
each negotiator
Model the value to be To exhibit the difference of
uttered for a part in a behavior at the time to make
counter-offer
offers
Convexity degree of To compare if each part is more
conservative or loose in the
α(x)
negotiation process
Proposal from the To extract information of
opponent to negotiator determined opponent or a group
of them

This paper proposes to uses the Faratin’s architecture to aid decision in negotiation. The insights
presented below are independents and can be used separately. It is a summary of some points that the
methodology may provide a contribution with its development. These insights are based on some
concepts of knowledge management:
Improvement: The Faratin model can be utilized to obtain data from a group of negotiators and compare
its points of view and strategies. It can be proceed comparing the answers of the parties and analyze the
differences among opinions and reasons for each action. Considering the parameters, it is possible to
compare α and β of different negotiators and open a discussion about it. Some soft methodologies to
structure this problem are SODA and SSM (Pidd, 1990), cognitive maps, brainstorming. These
methodologies can inspire the Spiral of organizational knowledge creation, (Nonaka, et al 2001), or
another tool that aid the conversion of knowledge.
Training: It is possible to use the structure and information of negotiation to train new employees and
accelerate the process of the new activity adaptation. The knowledge is obtained from the expert of the
company and the negotiation groups, exposing the tacit knowledge. The data can be obtained similarly as
in the improvement topic and it is possible to use the traditional autonomous agent procedure in Faratin
mode to aid the people training. The V(x), for example, can aid to teach the importance of each
negotiation point.
Negotiation group decision support: In a negotiation, the autonomous-agent can calculate a possible
counter-proposal based on pre defined values and can be a reference to make its proposal. This reference
can be the opinion of another person or its own opinion in a strategy outlined before of the negotiation,
for example. The value function and α are specially important to provide decisions that represents the
negotiatior.
Learning module: This module uses the information of received offers and proceeded information about
the other party. There are some articles that use computational artificial intelligence as Gero (1988) and
Stair & Reynolds (2010) and can be a reference in this model. It can be use isolated, to know the strategy
of determined opponent, or to build a profile of kinds of opponent that commonly are in agreement with
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the negotiator as in Cheng & Xing (2009). The Xopp neg can provide good information about the other
party, which can be combined with the adjustment of β to understand the behavior of the other party.
There are some papers that use some of these characteristics in an unstructured way. Romanhuki et al
(2008) study the evolutionary learning using Xopp neg. De Paula (2001) promotes adjustments in counteroffer in last-offer case and uses specially V(x). In Leao and Morais (2011) it is possible to observe a
utilization of Faratin model information to improve the negotiation techniques of two negotiators of the
same side. The results were obtained after compare V(x) and α of expert negotiators in a simulation with
discussions and workshops:
Table 3. Improvements after parameters adjusts

Negotiator 1
Negotiator 2

Points of negotiation
Delivery time, (4%)
Price (3%)
Service level (12,5%)
Delivery Time (3%)

3. Final Remarks
Faratin’s model provides some points that may aid the process of explicit the tacit knowledge. Its
parameters provide important tacit values that can be the point to explicit relevant information to
negotiate.
The structured used of Faratin model should go beyond of frontiers of autonomous agent level and work
as a NDSS. In this way, it can bring an interesting alternative to aid some parties of negotiation protocol
with information of the method. For future works, it is recommended applications of these concepts with
others techniques to evaluate the process and new alternatives to bring the tacit knowledge to explicit.
Acknowledgments. This paper is part of research studies funded by the Brazilian Research Council
(CNPq).
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Abstract: This article addresses the coalition formation problem in a multi-agent context where agents are
self-interested and plan their activities dynamically. When agents are self-interested and free to decide which
strategies they use, we cannot expect them to form coalitions with specific properties. We develop a new
coalition formation model that uses the plans of the agents to guide the search for the coalitions and allows to
analyze the coalition proposals already suggested by other agents in order to derive their preferences. This
eases the negotiation for the coalitions. We present in this paper our coalition formation mechanism.
Keywords: Multi-agent Systems, coalition formation, plans.

1 Introduction
Coalition formation models are commonly used for coordinating the activities of the agents. Our
approach focuses on the plans of the agents to coordinate their actions and form suitable coalitions. In
most coalition formation methods, when negotiating their coalitions the agents focus mainly on the
immediate tasks to be executed in order to decide which coalitions to form (Shehory and Kraus, 1998),
(Aknine et al., 2004), (Génin and Aknine, 2010), (Tohmé and Sandholm, 1999). Agents relegate the
negotiations of the coalitions for their subsequent tasks to later stages of the coordination process.
This paper deals with this issue and proposes a new coalition formation model which is based on two
principles:
1) It uses the plans of the agents to guide the search for the coalitions to be formed. We show the
significance of not only taking into account the immediate actions of the agents in the coalition formation
process and introduce new concepts, one of which is the action desirability.
2) It analyzes the coalition proposals already suggested by other agents in order to derive their
intentions and thus facilitate the negotiations for the coalitions.
This article is structured as follows. Section 2 introduces the coalition formation problem; Section 3
presents the solution concepts of our model; Section 4 describes the coalition formation process; Section
5 provides a conclusion.

2 Problem Formulation
This section defines the coalition formation problem and describes the example used to illustrate our
model. Consider a set of agents
, a set of plans
containing a set of
actions
. The agents in need to execute the plans in . Actions in can be combined
into sets of actions, which can be negotiated.
The negotiation for coalition formation between agents is performed without any central truthful
algorithm or external decision-maker. Each agent makes its own decisions locally with respect to its
preferences.
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3 Solution Concepts
3.1 Definitions and Notations
Definition 1. A coalition

is a nonempty subset of i.e.
.
Definition 2. A coalition structure
is a partition of , i.e. a set of coalitions
that:
•

verifying

•
•
The set of all coalition structures is denoted . We denote

as the utility function of agent

function induces a preference order

on the coalition structures of :

to

denoted by

if and only if

and

. This

prefers a coalition structure

. We denote

by

by

Note that a coalition structure is acceptable for agent
if it is preferred over, or equivalent to, the
reference structure
, which corresponds to the minimal guaranteed gain of the agent during the
negotiation. That is
.
As mentioned above, the proposed model takes the plans of the agents as a source of information for the
search for the coalitions. Using the same approach in (Horling et al., 1999), we represent the plan of an
agent as a directed acyclic
graph. Our approach is based on models that use the standard
planning algorithm using an accessible and deterministic environment (Horling et al., 1999), (Nilson,
1980). The proposed method is based on several stages, the research for the coalition structures to be
formed through the analysis of plans and negotiation of these coalitions. The analysis of the plans is based
on the information exchanged by the agents during the phases of negotiation. Since these agents are selfinterested, they do not exchange any plans but may show only certain parts, i.e. those relating to
the actions for which they are looking for partners to form coalitions.

3.2 Plan Analysis
In our model, we use the notion of action desirability defined below to allow agents to decide which
coalitions will be formed. Each agent computes the desirability of each action that it cannot execute alone
and classifies these actions in descending order. Then, he computes the order of the coalitions to be
formed. In this section, we detail the information derived from the own plans of each agent to compute
the desirability.
The desirability of an action can be computed at any time using the absolute desirability of this action and
the children-relative desirability.
of an action is defined without taking into account the current plans of the
The absolute desirability
agents. It is given a priori by the system designer and can be determined according to a number of
parameters.
The children-relative desirability
desirability degrees of the children of

of an action

in plan

estimates the aggregation of the

in . The children-relative desirability is obtained using the

aggregation function if the action is connected to its children by means of

edges or the
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aggregation function if it is connected by
edges. The parameters of these two functions are the
relative desirabilities of the children of the action.
Let

be the edge type connecting

the children-relative desirability of

to its children, and be the number of children

in ,

of

in . Then,

is formally defined by the equation:
(1)

edges represent alternatives, it is not expected that all the children actions will be
However, since
executed. Thus, the children-relative desirability of in is given by the equation:
(2)

The children-relative desirability of an action without children, called a terminal action, is equal to
zero.
We propose to calculate the desirability, the use of an exponentially decreasing function taking into
account the expected time that the action will start to be executed. If we do not consider the time when the
actions will actually start to be executed, one terminal action which is located far from the root in the
agents’ graph (and possibly having a very late start time) has an equal impact on the final relative
desirability of the root as another action with the same absolute desirability and nearer to the root.
Finally, the desirability, , of an action belonging to the plan of an agent reflects the importance of
the action with respect to the other actions of the system. It is given by the equation:
(3)

Where : is the estimated starting time of the action . It is computed using a topological sorting in the
graph (top-down) considering the elapsed times of the antecedents and siblings' actions (Hillier and
Lieberman, 1980).

4

Coalition Formation Process

The coalition formation process we propose is based on two steps: coalition search and negotiation. In
this process we assume that the agents evolve in a system where each agent can perceive the plans of the
others, so the concept of desirability described previously will be used to derive the preferences of the
agents.
4.1 Coalition Search
In the light of its plan, each agent

decides on actions it cannot perform alone and computes the

desirability degree of each of them. In order to form appropriate coalitions, each agent
actions in decreasing order of desirability. Then, the agent

first ranks its

can build its own proposals of coalition
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structures using its own preferences. However, when

receives coalition structure proposals from other

it should take into account the intentions revealed by these agents in the structures it
agents with
builds in order to facilitate concessions in the coalition formation process. Once agent
has computed
the action desirability (equation 3), it builds bundles of actions which it sets in partitions. Agent starts
with the action having the highest degree of desirability, let us say
for which it creates the first
partition. This partition includes all the action combinations containing
coalition structures from another agent
appearing in

's partitions. If

. When agent

receives

, these structures may contain combinations of actions not

is interested in these combinations, it adds them to its partitions. From

these updated partitions, the agent

proposes its coalition structures to be negotiated.

4.2 Negotiation
We have chosen to use a simple protocol in order to avoid restraining the behaviors of the agents too
much in their negotiations. The protocol consists of three phases: initialization of the negotiation,
negotiation itself, and transmission of the solution.
•

Initialization of the negotiation and transfer of the actions. The initiator agent
that it is beginning a new negotiation. Each agent

asks the other agents

informs agents
to send their

actions, and then deduces the set of actions to be performed.
selects the coalition structures it
wants to propose and gathers these structures in groups. Agent
sends coalition formation
proposals to the solicited agents
•

•

.

The negotiation. Each solicited agent
answers with an acceptance if it is interested in the
accepts a coalition structure if
coalition structure or with a withdrawal if it is not. An agent
the utility it offers is at least equivalent to that of its reference structure.
Once the agent
has sent its coalition structures to its preferred agents, it waits for their
answers. It possibly receives new coalition structure proposals that
will use to update its
coalition structures or generate new structures as shown in section 4.1 until a solution is reached
or the negotiation fails.
Transmission of the solution. Once the last solicited agent has identified an acceptable coalition
structure
which is approved by all its agents, this agent sends this coalition structure to its
initiator agent. This initiator validates
and sends it to all its members, which they will accept
as the solution for their negotiation and whose utility verifies:

5 Conclusion
In this paper, we have addressed a coalition formation model for self-interested agents. Our model uses
the plans of the agents and allows them to analyze the coalition proposals already suggested by other
agents in order to derive their intentions.
First, we have introduced the concept of the desirability, in this model, and then we have shown how the
desirability can be computed using the different plans of the agents involved in the coalition formation
process. The desirability of an action allows agents to decide which coalitions should be first formed and
deals with the dependencies between the actions of the agents. Then, we have introduced our model and
explained how an agent negotiates his coalitions. In future work, we intend to address several issues, for
instance, study the constraints that could be enforced on self-interested agents, in order to form coalitions
which guarantee significant solution concepts: Pareto optimality, Nash stability and individual contractual
stability, etc.
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Abstract: In this paper we experimentally studied three aspects of 2x2 games with collaboratively
dominant strategies: the mixed equilibrium; the collaborative equilibrium; and the burning money
mechanism. First, we detected that players do not seem to play according to the mixed equilibrium
and that the collaborative equilibrium does not seem to have focal point properties. Finally we
detected that a burning money mechanism only helps players to collaborate when it transforms a
collaborative profile of strategies into a collaborative equilibrium.

Keywords: Collaborative Dominance; Mixed Equilibrium; Burning Money; Experiments.
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I. Introduction
Negotiation is a series of complex interactive process between negotiator and counterpart. The
interactions are not only very interdependent between negotiators but also very dynamic throughout the
whole process. Therefore, in order to understand the complex interaction process, it is indispensable to
examine it in an interaction-based way (Taylor and Donald, 2003). The interaction-based method allows
us to understand how a negotiator responds to the message from his/her counterpart. Adair and Brett
(2005) used a dance metaphor to describe the interactive relation between two negotiators. They stated
that two unfamiliar parties are likely to dance in very different ways and hard to synchronize their
movement. In fact, the intertwined interaction between negotiators of the whole negotiation process is a
reflection of negotiators’ strategies. In other words, one way to understand the negotiators’ strategies is to
examine the interactive relation between negotiators and the sequential pattern of these interactive
relations. In the past, researchers were used to examining negotiation strategy from individual negotiator
perspective only but paid few attentions on negotiators’ dynamic interactions.
Over the past decade, women play more important roles in both private and public sectors. It implies
that women have been more involved in managing business in which negotiation is a major activity. In
fact, gender issue has received attention in both academic research and practice field for years. However,
in the IS related field, the gender issue has been ignored for a long period (Kunci and Penelitian, 2000).
So far, among thousands of researches, only few papers focused on the gender issue, and, in e-negotiation
field, there are even less. One of the few research tried to examine the gender difference in hostility
behavior and negotiation profit between face-to-face and online negotiation by meta-analysis
(Stuhlmacher et al., 2007).
As the Internet becomes a popular and major communication platform, its lack of interpersonal cues,
social cues, and physical attractiveness change the communication behavior (Yuan et al., 2003).
Therefore, the difficulty in presenting social cue might create a more equal online negotiation
circumstance for both genders (Kiesler et al., 1984). Therefore, negotiators might be more likely to use
forcing strategy, to experience more tension in online context (Giordano et al., 2007). The social presence
theory and media richness theory (MRT) are the two popular theoretic foundations which have been
proposed to explain how media difference impacts on people’s behavior (Short et al., 1976; Daft et al.,
1987). Giordano et al. (2007) also indicated that computer-mediated environment causes negotiators to
behave differently from face-to-face negotiation.
Based on above discussions, this study aims to explore the impact of negotiator’s gender on
negotiation strategies from dynamic perspective. We want to explore the impact of dyadic gender
difference on negotiation strategic response sequence and the change of strategy throughout the
negotiation process. We hope the findings could reflect more precise and practical knowledge of the
gender impact on online negotiation strategy.

II. Research Framework and Research Method
Strategy orientation includes distributive and integrative strategies while strategy function involves
information and action. Based on these two dimensions, there are four negotiation strategies: (a)
distributive information, (d) integrative information, (c) claiming value, and (d) creating value (see
Table1). These assignments of specific behavior to each strategic category were based upon theory and
largely confirmed in cluster analysis of data (Olekalns et al., 2003; Weingart et al., 2004). Therefore, in
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recent year, these four strategies were adopted in many negotiation researches (Olekalns et al., 2003;
Koeszegi et al., 2006; Weingart et al., 2007).
Table 1. Four Types of Negotiation Strategy (Olekalns et al., 2003)
Strategy
Function
Information

Action

Strategy Orientation
Distributive
Distributive Information
Positions
Facts
Claiming Value
Substantiation
Threats
Power Use
Bottom-Line
Single-Issue offer

Integrative
Integrative Information
Priorities
Needs
Interests
Creating Value
Packaging
Tradeoffs
Creative solutions
Multi-Issue Offers

Negotiation strategic response sequence captures the negotiation strategy patterns which evolving
over the negotiation process. Dominant strategy and mixed strategy are the two classic pattern models
(Putnam, 1990). Dominant strategy represents the negotiation process is relatively invariant over time.
On the contrary, the mixed strategy represents the negotiation processes include inconsistent strategies
(Olekalns et al., 2003). Extending this concept, Brett et al. (2002) have identified three types of strategic
sequences based on whether negotiators are moving in synchronization. They are (1) reciprocal
sequences, (2) complementary sequences, and (3) structural sequences. Reciprocal sequence indicates
that negotiator responds to counterpart’s integrative or distributive behaviors with exactly same type of
behaviors; Complementary sequence means negotiator replies to an integrative or distributive behavior
with a different but functionally similar behavior; Structural sequence means that negotiator reacts to
counterpart with a very different strategy clusters. Relating these sequence types with the strategies
shown in Table 1, each pairs of strategic response sequence could be defined as Table 2.
Table 2. Examples of Strategic Sequences (Brett et al., 2002)

Initial Behavior
Integrative
Information (InfoI)
Creating Value
(Create)
Distributive
Information (InfoD)
Claiming Value
(Claim)

Reciprocal

Type of Strategic Response Sequence
Complementary
Structural

InfoI→InfoI

InfoI→Create

InfoI→InfoD / InfoI→Claim

Create→Create

Create→InfoI

Create→InfoD / Create→Claim

InfoD→InfoD

InfoD→Claim

InfoD→InfoI / InfoD→Create

Claim→Claim

Claim→InfoD

Claim→InfoI / Claim→Create

Based on Table 1 and Table 2, the negotiation interaction process could be classified into interindividual interaction level and negotiation-wide dynamic level (Olekalns and Weingart, 2008). Both of
these two levels are critical for understanding the impact of timing and explaining the negotiation strategy
sophisticatedly. Therefore, in this study, we explored the gender influence from these two levels
separately. First, from the inter-individual interaction level, how a negotiator responds to his/her
counterpart’s last message was examined. In other words, the impact of gender composition on strategic
response sequences was examined (Figure 1). Furthermore, from the negotiation-wide dynamic level, we
examined the impact of gender composition on strategy presentation in each phase (Figure 2). In order to
get more sophisticated findings, four phase model was adopted (Adair and Brett, 2005).
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Negotiators’ Gender Composition
♦ Male-Male
♦ Female-Female
♦ Male-Female
♦ Female-Male

Strategic Response Sequence
1.
Reciprocal Sequence
2.
Complementary Sequence
3.
Structural Sequences
4.
Others

Figure1. Inter-Individual Interaction: Negotiation Sequence

Four Negotiation Phase

Negotiators’ Gender Composition
♦ Male-Male
♦ Female-Female
♦ Male-Female
♦ Female-Male

Negotiation Strategy
1. Distributive information
2. Claiming value
3. Integrative information
4. Creating value

Figure2. Negotiation-wide Dynamic: Negotiation Strategy in Different Phase
The data were collected from Inspire e-negotiation system based on the subjects’ gender
backgrounds. From the countless samples, 60 pairs of negotiation (120 subjects) from 4 representative
Western countries (American, Austria, Canada and Germany) were selected. All subjects dealt with the
same purchasing negotiation scenario in which they have to negotiate four issues. We applied content
analysis methodology to the collected complete transcripts of negotiations done by the selected subjects.
The categories of strategic behavior were mainly revised from those adopted by Weingart et al. (2007)
and Koeszegi et al. (2007). Based on the content analysis results, all messages were defined as messagebased strategies by clustering analysis. After calculating negotiator’s response to his/her counterpart’s last
message, there were 624 strategic response sequences for examining the impact of gender composition on
strategic response sequence. Furthermore, we divided all message-based strategies into different
negotiation phase for examining the impact of gender composition on strategy presentation in each phase.

III. Research Findings
Based on the analyses, we found that female and male did not have obvious difference in responding
their counterpart. However, negotiators tend to respond to their counterpart with similar strategy. In
simple words, the reciprocal sequence is the most dominated strategic response sequence. Moreover,
when females negotiate in inter-gender negotiation, the frequency of their communication presents more
fluctuation in different phases. Further, they adopt more direct and competitive strategy than in intragender group. In summary, different gender compositions indeed behave differently in different
negotiation phases. When negotiator encounters counterpart who has opposite gender background, gender
difference is salient by the heterogeneous gender background of the dyad. When negotiators face
counterpart in the intra-gender negotiation, they treat them as in-group and tend to use more informationfocus and action-focus integrative strategies. These strategies help to provide more information to
establish more collaborative atmosphere. When negotiating in inter-gender gender composition, they
regard counterpart as out-group. Therefore, they focus more on action-dominated and mixed strategies.
Moreover, female is more sensitive in different gender composition situation since female has
interdependent self-construal. Therefore, the more competitive strategies were adopted by female in intergender group. A possible explanation might be that negotiators like to use reciprocal strategy to response
to counterpart. Therefore, when female negotiated with male, counterpart’s masculine strategy make them
use similar strategy to response.
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Overall, these findings show that negotiators’ strategic behaviors are affected by their own and
counterpart’s gender background from dynamic perspective. We hope this series of studies provide the
foundation for future research.
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Abstract: Virtual environments, such as Online Dispute Resolution, don’t have the rich context of
traditional environments do. We are developing a computational environment that can better support
the decision-making process of experts by providing access to meaningful context information,
allowing the intervenor to take better supported decisions. The resulting system is able to
transparently acquire information about user’s state, including stress or conflict resolution style.
Keywords: Online Dispute Resolution, Negotiation, Context-awareness.
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Abstract: Participation in online support and counseling constitutes an essential but often overlooked
second step in the Lodder-Zeleznikow (2010) model of online dispute resolution; dialogue
techniques. This paper highlights the potential role that online support and counseling can play in
avoiding extreme family conflict and potential litigation. It identifies key considerations and
approaches for those developing, enhancing and evaluating online support and counseling sites in the
future. The goal of this research is to assist Relationships Australia Victoria to construct online
support and counseling services for men who have lost day-to day contact with their children and
have diminished social networks.
Keywords: Family Dispute Resolution, online support and counseling, evaluation.
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There is increasing global attention to safe drinking water access, reflecting worldwide population growth
and limited fresh water resources. Source water protection aims at implementing methodologies and
projects and developing related policies to minimize contamination, or the threat of contamination, of
surface or groundwater resources used as sources of drinking water (O’Connor, 2002; Islam et al, 2010;
Patrick, 2011). This paper proposes decision support, based on Multi-Criteria Decision Analysis
(MCDA), to compare alternative source water protection strategies, taking into account multiple
evaluation aspects and multiple stakeholders. Important evaluation factors include satisfaction of
stakeholders, sustainable development, cost effectiveness and technical feasibility (Patrick, 2011). Special
emphasis is placed on sources of contamination in drinking water, keeping in mind that urban and rural
ground and surface water supplies are all vulnerable in the overall hydrological cycle. The objective is to
identity promising strategies for source protection, water treatment and the water distribution system.
Figure 1 shows the framework of this paper.

Fig. 3. Comparing Source Water Protection Strategies
Water source protection is an important topic across Canada and throughout the world. Case studies of the
Multi-barrier Approach and related programs of the Canadian Council of Ministers of the Environment
(CCME, 2002), Source Protection Plans, and the Drinking Water Stewardship Program of the Ontario
Ministry of the Environment are utilized to discover how source water strategies can be improved (ENE,
2009). In particular, alternative source water protection strategies drawn from Water Resources Protection
Master plan of the Region of Waterloo are utilized (Region of Waterloo, 2008).
Primary pollution sources exist where there is discharge of industrial wastes, disposal of human and
animal waste, effluents from refineries, injection wells and sewage treatment plants, and agricultural
residue. Against these sources of contamination, representative source water protection strategies
undertaken or mentioned in programs include
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Installation of sentry wells or off-site monitoring wells
Strategic land purchase and/or easement
Chemical restriction by municipal by law
Buy-back of contaminated or at-risk land
Regulation of bulk fuel, retail and accessory use of gasoline
Replacement of underground diesel fuel storage tanks with above ground tanks and containment
units
Smart salt project
Decommissioning and upgrading of wells
Education and outreach to local residents
Creation of a tourism –friendly environment

Source water protection is a complex problem that requires the integration of various non-commensurate
parameters and management strategies. Development of effective and practical source water protection
plans should take comprehensive consideration of perspectives of stakeholders, including municipalities,
environmental conservation authorities, farmers, industrial corporations, tourists, community groups,
public health officials, and First Nations. Within the context of source water protection against identified
threats, we develop specific value-focused MCDA techniques (Keeney, 1992) for proactively generating
attractive alternative solutions, which will be compared according to decision-makers' value systems. We
will also consider optimal combinations of alternative strategies. We expect that value systems will
incorporate diverse social, economic and environmental factors, some of which are quantitative in nature,
while others are intrinsically non-quantitative. For example, sustainable development of water resources
aims to meet human needs like provision of food and consumer goods, while preserving the environment.
The objective is to ensure that future generations can enjoy similar water resources, while meeting the
requirements of the present. This factor should be considered throughout the following analysis in the
processes weighting different parameters. To achieve these targets, a few main techniques should be
considered in the process of MCDA.
• Risk Analysis
Identifying drinking water threats contributing to potential water supply problems, especially the threats
near headwaters, municipal wells and treatment facilities and evaluating the risk that a community may
not be able to meet its current or future water needs.
• Cost-Benefit Analysis
Cost-Benefit Analysis permits assessment of all costs and benefits involved in alternative source water
protection strategies. The terms “Cost” and “Benefit” are not solely considered as financial context.
Anything that can increase threats to community water supply and sustainable development is considered
a cost, while anything that has the capability of handling the threats is considered a benefit.
The research in this paper should assist stakeholders to work together to reach enhanced source water
protection and thereby attain a win/win resolution. A case study will be used to demonstrate how the
methodology works.
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1 Introduction
There is an old saying, “Many hands make light work”. Accordingly, in multiple participant-multiple
objective decision problems, it is natural to raise the question whether there will be a better outcome
when a group of decision makers (DMs) join together to make a decision even though they have their
own individual objectives. To address this issue within the Graph Model structure, Bashar et al. (2011)
developed a set of coalition fuzzy stability definitions parallel to the non-cooperative form of fuzzy
stabilities (Bashar et al., 2012). The objective of this research is to examine the Elmira groundwater
contamination dispute by using coalition fuzzy stability definitions in order to obtain strategic insights.
The Graph Model for Conflict Resolution (GMCR) is an interactive methodology for modeling and
analyzing conflicts in engineering, environmental sciences, social areas, and elsewhere (Fang et al.,
1993). The GMCR methodology was recently extended as Fuzzy Preference Framework for the Graph
Model for Conflict Resolution (Bashar et al., 2012) by developing fuzzy stability definitions to
accommodate uncertain preferences in stability calculations. Note that fuzzy logic, introduced by Zadeh
(1965), which has many applications in engineering and other areas including robotic control, expert
systems and language processing, is employed to model uncertain preferences for use in the Graph
Model. A state is fuzzy stable for a DM if a move to any other state is not sufficiently likely to yield an
outcome the DM prefers. Similarly, a state is coalition fuzzy stable for a coalition if a coalition move to
any other state is not sufficiently likely to yield a preferred outcome for some members of the coalition. A
state is coalition fuzzy stable for a DM if it is coalition fuzzy stable for all possible coalitions in which the
DM is a member.

2 Coalition Fuzzy Stabilities in the Graph Model
Let

and
represent the set of DMs and feasible states, respectively,
. A set of DMs,
, is called a coalition.
Let
. The -th DM’s reachable list from a state
is the record of all the states that DM
can reach in one step, denoted
. The collection of all unilateral moves from by some or all of the
DMs in
in such a way that no DM moves twice consecutively is called the reachable list by the
coalition , denoted
(Fang et al., 1993).
A fuzzy preference (Orlovsky, 1978) over
is a fuzzy relation on , represented by a matrix
, with membership function
, where
represents the
preference degree of state over , satisfying
and
, for all
.
Let
denote the preference degree of state
over
for DM
. The -th DM’s fuzzy relative
strength of preference (FRSP) of state over , denoted
, is defined to be
.
The level of FRSP required for DM to move from one state to another is called DM ’s fuzzy satisficing
threshold (FST), denoted .
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A state

is called a fuzzy unilateral improvement (FUI) from
for DM
if
. The collection of all FUIs from by some or all of the DMs in
in
such a way that no DM moves twice consecutively is called the FUI list of the coalition , denoted
, where
.
is a coalition fuzzy improvement (CFI) of coalition
from state if
and
A state
for all
. The set of all CFIs of from is called the CFI list of from , denoted
.
. The class CFI list of class from state
, denoted
, is
Let be a class of coalitions
defined inductively as follows:

(1) If

and

, then

(2) If

,

.

and

, then

.

Here, the coalitional moves are assumed legal in the sense that no coalition in
moves twice
consecutively.
A state
is coalition fuzzy Nash stable (CFR) for a coalition
iff
. State is
iff is CFR for all coalitions such that
.
CFR for a DM
A state
is coalition fuzzy sequentially stable (CFSEQ) for a coalition
iff for every
such that
for some
, where
is the
class of all possible coalitions of DMs in
. State is CFSEQ for a DM
iff is CFSEQ for all
coalitions such that
.
A state
is a coalition fuzzy equilibrium (CFE) under a specific coalition fuzzy stability concept iff
is coalition fuzzy stable for all DMs under that coalition fuzzy stability notion.

3 Coalition Fuzzy Stability Analysis of the Elmira Groundwater Contamination
Dispute (EGCD)
Elmira is a small town located in southwestern Ontario, Canada. In 1989, a carcinogen, nnitrosodimethylamine (NDMA), was identified in the groundwater of the Elmira area that caused an
environmental crisis partly because the main water supply of the town was drawn from an underground
aquifer. To overcome this crisis, the Ontario Ministry of Environment (MoE) issued a control order
requiring that Uniroyal (UR), the main suspect of the supply of this carcinogen, take immediate and
expensive measures to rectify the contamination. UR immediately exercised its right to appeal. Then the
Local Government (LG), consisting of the Regional Municipality of Waterloo and the Township of
Woolwich, took a position as the authority responsible for protecting local interests. Additional details of
the dispute with a non-cooperative crisp and fuzzy Graph Model analysis are presented by Hipel et al.
(1993) and Bashar et al. (2012), respectively, while a crisp Graph Model coalition analysis of the conflict
can be found in (Inohara and Hipel, 2008).
Table 1. DMs, Options and Feasible States of the EGCD.
MoE

1. Modify

N

Y

N

Y

N

Y

N

Y

−

UR

2. Delay

Y

Y

N

N

Y

Y

N

N

−

3. Accept

N

N

Y

Y

N

N

Y

Y

−

Abando
N
n

N

N

N

N

N

N

N

N

N

N

Y

Y

Y

Y

4.
LG

5. Insist

N

Y
−

Feasible States
Here, the EGCD is analyzed employing the coalition fuzzy Nash and sequential stabilities. The DMs,
their options and feasible states, represented in Table 1, as well as the unilateral moves and preferences,
used in this analysis, are the same as in (Bashar et al., 2012). In Table 1, a “Y” indicates that an option is
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selected by the DM controlling it and an “N” means that the option is not taken; the symbol “−” indicates
that the state is the same whether “Y” or “N” is chosen.
The CFR and CFSEQ stability definitions are applied to EGCD for FSTs
, and
. Comparing the results from this analysis with the one obtained by Bashar et al. (2012), one can
find that the non-cooperative form of FE state
is no longer a FE when DMs coordinate their moves.
This is because the coalition
has a CFI
from
that cannot be sanctioned by any
subsequent class CFI of the class of coalitions of the opponents of
. Accordingly, the coalition
fuzzy stability analysis can help narrow down the equilibrium list.
Furthermore, one can notice that there is a substantial amount of differences in individual level fuzzy
stability results between non-cooperative and coalition fuzzy stability concepts. For example, while
considering non-cooperative form, MoE does not see a FUI from any of the states, making all states FR as
well as FSEQ stable. However, if it decides to cooperate with others, it finds some states (e.g., ) that are
not fuzzy stable. Hence, MoE now has a shorter list of states from which it cannot do any better. Even if
this does not change the overall equilibrium list at this time, the DM may look back to its preferences to
make any reasonable changes.
From the three possible resolutions
and , which are strong CFE as they are CFE under both CFR
and CFSEQ, state cannot be a suitable outcome, since it does not appear as a CFI when all three DMs
join in a coalition. Note that LG has a unilateral move between states and
hence, which of these two
remaining CFE will be the final outcome depends on LG’s preference over these two states.
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Deriving Concession Curve Patterns from human-to-agent
Negotiations
Real Carbonneau, Rustam Vahidov
InterNeg Research Centre, Concordia University, Montreal, Canada

contact@realcarbonneau.com, rvahidov@jmsb.concordia.ca

Understanding opponent behavior in negotiation is an important factor influencing the outcome and
process of the interactions. Past research has proposed various models to describe negotiator attitudes and
behaviors (e.g. competitive vs. collaborative). The purpose of this work is to extract salient concessionmaking profiles from data derived from experiments with human subjects. The data is based on
experiments where humans negotiated with different types of software agents (i.e. collaborative vs.
competitive).
For a simple negotiator's utility concession curve with one parameter, we propose that the curve
will follow the reciprocal functions because the concessions slope at the beginning of a negotiation should
be the inverse of the concession slope at the end. In this function (1), the u represents the utility and the t
represents the time elapsed during the negotiation.
(1)
By specifying the end (stop) time (s) of the negotiation two of the three function parameters can be fixed,
leaving only one to be adjusted. The utility at the start (t=0) must be 100 and the utility at the end (t=s)
must be 0. Additionally, the utility should never go below zero nor beyond 100. Some sample curves are
presented in figure 1 (manage and format automatically). The labelled utility quantities are for the curve
center utility which defines the curve.

Sample reflective utility curves
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Figure 1. Sample concession schedule curves
If negotiation data is available, it is possible to fit the reciprocal utility curve to the observed data. An
intuitive mathematical programming formulation of the problem can be specified. The variables of the
problem are a, b and c of the reciprocal curve. The i iterator is used to iterate through the N offers, each
of which has a utility u at time i. The objective is to minimize the sum of squared errors of the utility
curve with respects to the offer observations. This is done while keeping the starting utility equal to 100
and the final utility ending utility equal to zero.
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Minimize

Subject to

Further transformation results in the following equation which only has one unknown since the s is the
stop time and the t is the time elapsed, both of which are known parameters. The c variable must be less
than 0, going from neutral to extremely collaborative or it must be greater than s, going from neutral to
extremely competitive.

Thus a less intuitive but more compact and efficient mathematical programming formulation would be as
follows. As with the previous formulation, because the objective is non-linear and the constraints are
disjunctive, this is not a simple optimization problem. It is optimized using Octave and two starting
points for the c parameter, one starting point for each side of the disjunction.
Minimize

Subject to
Using data obtained from human-to-software agent negotiations human concession making was modeled
using the above curves fitted to the utility of the offers made by the humans. The overall average of the
curve center utility for the 424 observations is 63, which is just slightly competitive. From the
distribution of the curve center utilities (Figure 2), there seems to be 4 different clusters, two principal
ones and two smaller ones. There first two is a pronounced group of basically neutral negotiators ]50,55]
then another group of aggressive negotiators]70,75]. A small group of slightly collaborative negotiators
with a center utility of ]30,45] is seen at the beginning of the distribution and there is a small group of
extremely aggressive negotiators at the end of the distribution. The implications and other important
findings will be reported at the conference.
Distribution of curve center utility
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Figure 2. Distribution of utility levels at the centers of the fitted curves.

144

Group Decision and Negotiation – GDN 2012
20-24 May 2012, Recife, Brazil

Interaction between Software Agent-Enabled System with Invite ENS
users: Multi-Bilateral Negotiations
Rustam Vahidov, Gregory E. Kersten, Dmitry Gimon
InterNeg Research Centre, Concordia University, Montreal, Canada
rvahidov@jmsb.concordia.ca,gregory@jmsb.concordia.ca, dgimon@jmsb.concordia.ca

The purpose of this work is to design and test a solution allowing human users and agents using different
electronic negotiation systems to interact seamlessly. The work is based on the conceptual framework
called “Shaman” (Kersten et al., 2008) that envisages integration between users of various electronic
systems hosting market mechanisms, decision support tools, and software agents. This work describes
one implementation of the inter-system integration that allows software agents and human users to
negotiate. “Invite” is a platform for creating electronic negotiation systems (ENS). It allows for creating
specific types of systems that implement various mechanisms, including a wide range of auction and
negotiation systems. DIANA (Deal-making system Incorporating Agents for Auctions and Negotiations)
is a system that can host various configurable types of software agents for conducting automated
negotiations. The two systems interact allowing for the human users of Invite to negotiate with the
software agents of Diana.
The Invite system had been described in detail in the past literature. The Diana system does not have the
flexibility of the Invite platform, and it allows for a possibility to configure few forms of exchange
mechanisms (e.g. multi-issue negotiations and English auctions). However, the users of Diana can easily
employ agents and configure their behaviors. Figure 1 shows an example screenshot that shows how an
agent can be configured. In this example, the agent acts as a seller. The featured curve specifies how the
agent would make concession as the end of the negotiation period approaches. In this particular example,
the agent will behave competitively. The off-the-curve dot allows the user to change the shape of the
curve. Once configured the agent could be sent off for conducting negotiations.
During Diana – Invite interactions the agents will receive and send messages to the Invite engine in XML
format. The setup allows the agents to participate in multi-bilateral negotiations. The idea of the
experiment is to test the performance of the agents against the human competitors. The findings of Dianato-Invite negotiation experiences will be presented at the conference.

Figure 1. Agent configuration screenshot

Reference
G. E. Kersten, R. Kowalczyk, H. Lai, D. Neumann, and M. B. Chhetri, "Shaman: Software and Human Agents in
Multiattribute Auctions and Negotiations," in Negotiation, Auctions, and Market Engineering. vol. 2, H. Gimpel,
N. R. Jennings, A. Ockenfels, and C. Weinhardt, Eds.: Springer Berlin Heidelberg, 2008, pp. 116-149.
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Testing Software Agents’ Strategies in Negotiation with Humans:
An experiment
Rustam Vahidov, Gregory E. Kersten, Raafat Saade
InterNeg Research Centre, Concordia University, Montreal, Canada
rvahidov@jmsb.concordia.ca, gregory@jmsb.concordia.ca, rsaade@jmsb.concordia.ca

Abstract: The purpose of this work is to investigate the prospects of human – software agent
negotiations in experimental settings. To this end an electronic negotiation system incorporating
software agents has been built. The system was used in experiments with human subjects to measure
such outcomes as utility of agreements and number of agreements.
Keywords: e-negotiation, negotiation software agents, automated negotiation, online negotiation
experiments, human-agent negotiation

See full paper in the Volume II, page 141.
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Group decision model approaches for experts’ prior knowledge to
aggregation
Adiel Almeida-Filho1, Marcelo Alencar1, Thárcylla Clemente1
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Federal University of Pernambuco, Caixa Postal 7471, Recife-PE, Brazil.

atalmeidafilho@yahoo.com.br, marcelo@gmail.com, thnegreiros@ymail.com

Abstract: This communication presents the research regarding experts’ prior knowledge elicitation
and its aggregation. To aggregate experts’ knowledge regarding probability distributions may be a
hard task since several theoretical assumptions have to be respected, a group decision model may
improve this process through a learning process converging to consensus. This issue was raised by
case studies where Expert knowledge may be used to estimate failure rates or frequency rates, in
order to perform risk evaluations. To address this problem this work investigates the use of group
decision models to aggregate expert opinions.
Keywords: Expert Aggregation, Expert’s Knowledge Elicitation, Prior Probabilities.
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Synergetic use of consensus methods coupled with fuzzy set based
multiperson multicriteria decision-making methods
Roberta Parreiras, Petr Ekel, Illya Kokshenev
Graduate Program in Electrical Engineering, Pontifical Catholic University of Minas Gerais
Av. Dom José Gaspar, 500, 30535-610, Belo Horizonte, MG, Brazil
roberta.parreiras@terra.com.br, ekel@pucminas.br, illya@aso-tech.com

Abstract: In this paper, we propose two manners of making a synergetic use of Consensus Methods
(namely, Nominal Group Technique and Delphi Technique), combined with fuzzy set based
multiperson multicriteria decision-making methods, to support group processes. In our proposal,
different indexes, namely the discordance index, the consensus index, and the comparability index
can be utilized by a moderator to regulate the interactions among the experts in an efficient way.
Besides, our proposal allows some functions which are usually delegated to a human moderator to be
executed by means of computational components. The applicability of our proposal is demonstrated
through decisions situations associated with strategic planning in the organizations.
Keywords: Nominal Group Technique, Delphi Technique, Consensus methods, Multiperson
multicriteria decision-making methods, Fuzzy preference relation.

See full paper in the Volume II, page 275.
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Abstract: This paper introduces a methodology for multicriteria decision-making in a group
environment with hierarchical structure, where a group of experts participates as consultants and only
one person has authority to make the final decision (that is, there is only one decision-maker). The
methodology being proposed is based on preference modeling by means of fuzzy preference relations.
It offers computational resources to aid the decision-maker in dealing with discordant opinions, with
hesitant judgments and with the need of differentiating the importance of each opinion in the
construction of a model of the collective preferences. The applicability of the methodology is
demonstrated through the solution of a decision-making problem related to the estimation of rental
values for residential properties, considering some known rental values as a guideline.
Keywords: Group decision; Multicriteria decision; Fuzzy Preference Relation.

See full paper in the Volume II, page 265.
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NegoManage - a comprehensive negotiation platform
Jakub Brzostowski1, Tomasz Wachowicz2
1
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Institute of Mathematics, Silesian University of Technology, Kaszubska 23, 44-100 Gliwice
Department of Operations Research, University of Economics in Katowice, ul.1 Maja 50, 40-287 Katowice, Poland
jakub.brzostowski@polsl.pl, tomasz.wachowicz@ue.katowice.pl

Abstract: NegoManage is a comprehensive negotiation platform for supporting bilateral negotiation.
It supports all the negotiation phases. In the pre-negotiation phase the preferences elicitation is
conducted, which employs the concepts of indifference surfaces and linguistic utility scale. In the
communication phase NegoManage allows for exchanging offers and messages, that are rank to built
the negotiators' profiles. NegoManage offers also an initial profile construction based on the case base
reasoning.

Keywords: negotiation support systems, negotiation analysis, preference analysis, reputation
systems, negotiation outcome optimization.

See full paper in the Volume II, page 107.
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Negotiation Support with Fuzzy TOPSIS
Ewa Roszkowska1, Tomasz Wachowicz2
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Abstract: In this paper we present how to adopt and modify the fuzzy TOPSIS method to be
applicable for the support of the ill-structured negotiation. When considering the ill-structured
negotiation we focus mainly on the imprecise negotiation space definition and the problem of vague
preferences. First we introduce the traditional fuzzy TOPSIS model and then we formalize an illstructured negotiation problem pointing out some issues that require consideration and modification
before applying this model.
Keywords: negotiation analysis, preference analysis, TOPSIS, fuzzy negotiation problem, fuzzy data,
linguistic variables.

See full paper in the Volume II, page 161.

Group Decision and Negotiation – GDN 2012
20-24 May 2012, Recife, Brazil

153

TOPSIS Based Negotiation Support System and Its Modification
Tomasz Wachowicz1, Jakub Brzostowski2
1

Department of Operations Research, University of Economics in Katowice, ul.1 Maja 50, 40-287 Katowice, Poland
2
Institute of Mathematics, Silesian University of Technology, Kaszubska 23, 44-100 Gliwice
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Abstract: TOBANS 2.0 is a Web-based negotiation support system, which supports the offers
evaluation and exchange in bilateral negotiation. The TOPSIS method is used to support the
preference elicitation phase, however, the traditional algorithm was modified to adjust the TOPSIS
distance functions to the negotiators preference functions. We discussed the modified model as well
as propose another modification that allows negotiators to define preferences by specifying the
packages examples with scores assigned.

Keywords: negotiation support systems, preference analysis, TOPSIS, distance function sensitivity
analysis, gradient descent.

See full paper in the Volume II, page 175.
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Simulation of crowding recommendations and strategy evaluation
Tomasz Szapiro1, Przemysław Szufel2
1, 2

Warsaw School of Economics, Division of Decision Analysis and Support
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Abstract: The goal of the paper is to propose a method for supporting negotiation of multiple parties
with a multi-criteria decision outcomes evaluation. The procedure for reduction of continuous set of
options to large but finite crowd of compromise recommendations is presented. Next, the crowd is
integrated to a single benchmark which is treated as a proposal of artificial auxiliary player called
a Lone Wolf as presented by Kersten and Szapiro (1987). The strategy of negotiation with this
artificial player is proposed to generate a benchmark evaluations scheme for real negotiation.
Resultant outcomes of negotiation serve as an interpretable reference point for real life negotiations..
Keywords: Negotiation, negotiation supporting procedure, reference point, negotiation strategy.

1 Introduction
The analysis of a multidimensional negotiation process here is restricted to intersection of couple only
perspectives as in e.g. Harvard Business School Press (2000), Kilgour and. Eden (2010) and Zartman (1993).
Firstly, it is a theoretical perspective. While there exist in practice processes which possess features
described here, we do not address such specific processes but consider the general problem which is
defined by a collection of features which are treated as axioms. Secondly, we assume the support scenario
where the interaction among parties is assisted by negotiation analysts who provide parties with
recommendations. A party in negotiation is not obliged to use a recommendation since an optimality
concept is used for the technical data processing in partial individual decisions and not as a rationality
principle. Thirdly we assume, that the problem is complex enough to justify a formal description which is
needed to for a computer supported recommendation construction and that parties agree to use such
framework.
The support procedure considered in the paper assumes four axioms: bounded rationality of players,
asymmetry of information, agreement of players on use of computer support as mediating tool providing
reference as presented by Polak and Szapiro (1997, 2000), and finally - MCDM-type framing of the
negotiation problem.
More precisely, the bounded rationality axiom (Simon, 1986) means that players can be satisfied with
solution if optimization fails. The asymmetry of information axiom means that players do not have
knowledge on other players’ utilities and criteria. The agreement of players on use of computer support as
mediating tool axiom means that players accept use of the negoBIP method (see Szapiro, 1997 and
Kuszewski et al., 1998) to support group decision making and the role of mediator is played by computer
software, see e.g. Szapiro and Matysiewicz (2001). Finally, the MCDM-type framing of the negotiation
problem axiom means that decisions can be characterized by vectors and criteria - by linear vector valued
mappings, while individual preferences are described by cone dominance (Kersten and Szapiro, 1986) .
Usually there are considered three modes for assistance of negotiation parties. In the arbitrage mode the
gain for parties results from the fact that the outcome of a negotiation provided by an arbiter halts costs of
the negotiation process. In the advising mode advantage of advisor’s competence over party’s one, results
in a better data processing and a resultant outcome. In the mediator mode, the advantage raise from the
previous reason, but also is amplified due to use of all parties data. In the latter case information in
preserving confidentiality way and only proposal of compromise is recommended. In the paper we
consider the mediator perspective. Since the considered procedure can be used also in advisor mode and
the presentation is simpler in this case, we start with advisor mode and expand this for mediator setting.
The procedure follows the concept of construction a population of recommendations is created. These
recommendations for each party are constructed as sets of all possible reactions to offers of other parties.
They are called individual crowds. Since the complexity of the crowd impedes optimization, the party
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under consideration is assumed to limit analytic rationality and simplify her model of situation. The
simplification has dual characteristics. Firstly, for each party the individual crowd is perceived as an
aggregated offer evaluation that balances all potential recommendations. Secondly, these aggregated
individual evaluations are integrated in one which is treated as an offer evaluation of an auxiliary
adversary called Lone Wolf. Given individual recommendation crowds, in each round the Lone Wolf
reference points are generated to provide recommendation. The Lone Wolf represents alone the resultant
position of all adversaries. The negotiation is thus reduced to two party bargaining.
The negotiation therefore is transformed to sequence of interaction loops, where in each loop consists of
the phases shown on the Figure 1.

Fig. 4. The dynamics of negotiation can be simulated through a process which involves two subsequent aggregations.
In the first one, virtual answers of one party is are aggregated, while the second considers positions of different
parties. Obtained in this way reference point (Lone Wolf) is considered to represent adversary to negotiate with.

In the next Section the mathematical representation of negotiation is presented.

2 The Negotiation Model - Statics
The negotiation problem considered in the paper is owned by m parties who attempt to compromise on a
selected from the common (for all parties) set X of options the final compromise. To this end of all parties
evaluate options and formulate offers. Each set Ym of option evaluations by party labeled by “m”
reviewed by all parties independently and the review results in submissions of compromise proposals.
These counteroffers are evaluated first jointly then separately by each party and next offers are submitted.
We assume that options and evaluation can be expressed by mathematical objects. We assume that
realistic options form the feasible decision set X which is nonempty, constrained by linear functions and
thus it is convex.
Let m, m∈N, m>1 be the number of negotiating parties (decision makers). Let x, x∈X⊂Rn represent an
offer (decision) that is evaluated by all negotiating parties. We assume that the decision variables are
known by all negotiating parties in each round.
Let us moreover assume that mi, mi∈N, where i=1...m, is the number of outcomes evaluated by each
negotiating party i, i=1...m. The number of outcomes for each decision maker is not known by the other
decision makers – but it is presented to the mediator. Let the mapping fi:X Yi⊂Rmi, here
yi(x)=fi(x)∈Yi⊂Rmi represent outcomes for a particular decision x evaluated by the decision maker i. As
mentioned earlier, the outcome functions are revealed only to the mediator they are linear by assumption.
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Fig. 2. The negotiation problem can be framed as m-tuple of multiple criteria decision problems with the same
decision space. Above, one considers two parties with three and two criteria, respectively.

Thus for i=1,…,m. we consider the m problems Pi of maximization of the vector objective functions
fi:X→Rm(i), fi(x)=Cix, Ci∈M(mi×n), defined on the same feasible set X,
X = {x∈Rk | Ax≤
≤b}, b=[b1,…,bm)] ∈R, A∈M(k×n).

(2)

The option x' is preferred to x" if its evaluation f(x') dominate f(x"). The solution of problem of
maximization requires determination the set YND of non-dominated outcomes and is defined by the triplet
<A,b,C>.
The collections of goal functions fi(x), conveys all information known to parties on their preference, as
the mappings fi define as above cone dominance - partial orders in outcomes spaces, see Yu (1985).
Consequently there in no utility description. Parties negotiate a decision from the set of feasible decision
n
x, x∈X⊂R and try to find a compromise that will maximize their unknown utilities accordingly to their
preference revealed by cone dominance in outcome space, i.e. if outcome fi(x’) is dominated by fi(x”)
then x” is preferred to x’, otherwise preference (utility) is not observable but it can be revealed in
decisions of players which are made but not elicited.
The incomplete preference description forces us to consider interactive interviewing in search for control
on decision making process. Based on the assumption the that search for information should investigate
subjective views of parties on their choices and should not phrased in technical terms we use the
Bireference Interactive Procedure (BIP) presented by Michałowski and Szapiro (1989) to this end (other
procedures can be also used as the procedure has modular form – for interactive procedures with
instructive comments see e.g. classical surveys of Evans (1984) and Laritchev and Nikiforov (1987)).
Thus using BIP Procedure one can generate individual recommendation. Before we continue with idea of
negotiation model description let us recall the BiP Procedure and apply it to the abovementioned
negotiation context.

3 The BiReference procedure
The BiReference Procedure uses the ideal point and the worst outcome as dual reference which
determines improvement direction and which is displaced accordingly to Decision Maker requests. The
Decision Maker (DM) controls this restructuring (set of feasible options, the ideal and worst outcomes)
qualitatively through the criteria split in the group of those which are met, those which are to be improved
and those to be worsened. Advantages of this procedure result from decrease of random influence of the
structure of a problem on recommendations. It also allows preference reversals as presented by Reilly
(1982).
The procedure starts with the definition of the vector of worst outcomes yW(0)∈Rm, representing the
pessimistic expectation of a DM. Moreover she defines the collection ε∈Rm of tolerances which serve as
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indifference subjective criteria. We neglect here the index “i”, labeling the decision maker in order to
clarify the presentation.
In the r-th iteration, r≥1, the BIP Procedure defines the improvement direction using the displaced worst
outcome yW(r) and the displaced recommendation yT(r-1) from the previous iteration, (if r=1 the
yT(0)=yU, where yU is the ideal point of Y, yU=[yU1,…,yUm]T where yUj = max { yj | [y1,…,ym]T∈Y, j∈{1,
…,m}). The a functions recommendation yT(r-1) is communicated to DM who states whether she is
willing to keep, improve or worsen levels yT(r-1)j representing partial goal achievement by components
of the outcome evaluation yT(r-1)). The split {I+(r),I0(r),I-(r)} of the set of all criteria in the r-th iteration
which corresponds to this information is denoted by πr.
Given the split πr (the change in preference when facing the recommendation) the procedure modifies
problem structure (displaces the set of feasible evaluations, worst outcome and the ideal point). The
resultant set of feasible outcomes is of the form:
Yr ={y∈Y|∀j∈I0(r) yj=yT(r-1)j ∧∀j∈I+(r) yj≥yT(r-1)j},

(2)

Its ideal point is consequently denote by yU(r). The vector of worst outcomes is given as
 y T ( r − 1) i dla i ∈ I 0 (r) ∪ I + (r)
i
yW (r ) = 
i
y ( 0) dla i ∈ I - (r)
W


(3)

with natural interpretation. Displaced worst outcome and ideal define displaced improvement direction:
d(r)=yU(r)-yW(r). The procedure is halted by the following stop rule:
∀i∈{1,…,m} |yT(r)i - yT(r-1)i|<εi.

(4)

Then the last trial solution yT(r) becomes the recommendation.
In the two parties negotiation context, the natural definition of worst outcome is given as other party
offer. The BIP Procedure serves as the vehicle to assist the DM who therefore is equipped with
qualitatively expressed control variables – splits of criteria set.

4 The Negotiation Model – Dynamics Simulation
Splits of the set of outcome criteria are used to describe the dynamics model for the negotiation under
consideration.
4.1 The Recommendation Crowding
Using BIP Procedure to assist parties one can simulate all negotiation trajectories. To this end let us
consider for the party “i” the space Πi of all triplets consisting of three subsets of the set of criteria indices
I={1,…,mi} splits π={I+,I0,I-} of the set of all criteria. Let us also consider the set S(Πi) of all sequences
{πr} consisting of elements of πr, πr ∈Πi, r∈N (natural numbers). The space S(Πi) consist of many
artificial negotiation trajectories. Let consider the subspace P(Πi)=Pi of the space S(Πi) which consists of
elements which are constant from some place (stop rule effect) and satisfy other conditions characterizing
negotiation processes compatible with BIP support. The elements the subspace Pi are called protocols as
they describe the whole process of decision making of the i-th party.
Although some general theorems on existence of convergent protocols can be shown, the analytical
investigation of the space of protocols and providing descriptions of compromises and strategies is
difficult since the space itself is complicated S(Πi), see Szapiro (1993). For that reason, in order to
analyze negotiation strategies we simulate all negotiation i.e. we generate the whole space of feasible
protocols and negotiation outcomes. This procedure is further referred to as individual recommendations’
crowding.
The crowd of recommendations which we obtain in this way is too complex for informal human analyses,
therefore – accordingly to bounded rationality assumption - we simplify the information and arrive to the
frame of the aggregate of crowding recommendations, see Tversky Kahneman (1985).
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There are several methods to build the abovementioned aggregate. We follow the firm negotiation rule
which recommends slow concessions and only with respect one issue simultaneously. Thus we consider
the space of Pf of firm protocols (which correspond to concessions with respect to one only objective –
the first order concessions). Firm protocols by definition are of the form π={I+,I0,I-}, where I- consists of
one element only, I+ is empty and thus I0 consists of remaining indices of objectives. Firm protocols
describe all permutations of concessions with respect to one objective made in belief that others will
proceed in the same way.
In the simulation of party “1” dynamics, we assume that for each of her firm protocol, her evaluations
y1(xri) of other parties offers xri, i≠1, are considered to be worst outcomes and a crowd of
recommendations xπ1(xri) is generated following the BIP Procedure. Next, the party “1” submits the
counteroffer xr+11 which is defined as randomly selected option the non-dominated outcome in the set
F1(Xcrowd) where Xcrowd={xπ1(xri) : π∈Pf}. Next this procedure is performed for other parties and we arrive
to the set of all counteroffers. The set of counteroffers is then transformed with use of firm protocols
(excluding the one just used) into the next set of crowds and provide next counteroffers. We proceed until
the last firm protocol is used.
Theorem 4.1. The measure of the convex span of counteroffers obtain with use of firm protocols is
decreases compared to initial set of offers.
The proof results from the fact that concessions increase the feasible regions and non=dominated
outcomes of different parties become closer.
Conclusion 4.1. If the measure of the convex span Z=Conv_span (xπri) is smaller, then εεm then the
procedure is halted since differences do not exceed tolerance and any member of this set is accepted by
stop rule.
If the condition from the Corollary 4.1 is not met then second order concessions are to be made. When for
all protocols the condition is not met then the procedure cannot provide solution recommendation.
4.2. Lone Wolf Aggregation
If processing of the crowding procedure does not lead to the result, then the aggregation of the second
type (Lone Wolf aggregation) is performed. In this case, counter-offers are aggregated in the outcome
space to the center of gravity yLW of the span Z. This outcome is said to represent the Lone Wolf strategy
which represents the result of forming coalition of adversaries of the party labeled “1” and presenting by
them a common counteroffer xLW evaluated as yLW by the party under consideration.
The interval B=[y1, yLW] represents then the bargaining area and the power proportion can approximated
as the quotient γ=1/m-1. Thus the offer reflecting the concession of the party “1” splits at a proportion γ the
interval B.
Theorem 4.2. Let us assume that the measure of the convex span of counteroffers does not satisfy the
condition from the Corollary 4.1 and Lone Wolf Aggregation was used. Then the procedure is halted in
a finite number of steps.
The proof results from monotonicity of lengths of bargaining intervals which converge to point and
therefore fire the stop rule.

4.3. The Algorithm
The following simulation algorithm is proposed:
1. The parties agree on the feasible decision set X, X⊂Rn (not evaluating decision outcomes at this
point).
2. Each party constructs her multi-criteria decision evaluation mappings (individual outcome
functions) and submits them to mediator (computer system).
3. The mediator creates individual multi-criteria decision problems using the for all of the negotiating
parties.
4. The mediator determines the ideal and the worst outcomes by maximizing and minimizing
respectively individual functions yi(x), i=1..q.
5. The individual improvement directions (defined by ideal and worst outcomes) and a feasible trial
solution are determined.
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6. Negotiating party’s behavior is simulated iteratively according to procedure described above i.e.
for all parties the ideal point, worst outcome and improvement direction are displaced based on
protocols which simulate decisions on one step concessions until recommendation is achieved.
7. Crowd of recommendation and their counteroffers is generated
8. If the stop rule halts then the negotiation compromise is achieved.
9. Otherwise a coalition - Lone Wolf - is considered aggregated evaluation of adversaries offers. This
aggregate is used to simulate two party negotiation process based on split of bargaining area in
proportion to power of both parties.
10. A simulation of lone wolf strategy with parameter
(resistance) is used to create a reference
curve x , which is presented to players as the reference to evaluate current offers and counteroffers
to supported parties.
The algorithm uses Bi-Reference Procedure as presented by Michałowski and Szapiro (1992) to simulate
the individual decision making processes and the Lone Wolf strategy in simulation of negotiation
dynamics.
4.4. Simulation experiment scenario
The goal of this Section is to propose two different simulation scenarios two simulate crowd negotiation
outcomes - full decision space search and a multi-agent approach (e.g. Axelrod, 1997, Macal and North,
2006). After justifying the need for multi-agent approach we propose a scenario for an experiment
scenario that will allow to benchmark the full-search approach versus simulation approach.
In the presented algorithm we proposed to simulate every possible simulation outcome. As it was stated
earlier at each step each negotiating party can make three decisions regarding a negotiated criteria
π={I+,I0,I-}. It means that, assuming that at each step negotiating party is agreeing to worsen at least one
criteria, at each negotiation turn 3n-m possible decisions can be made, where n is the number of criteria and
m is the number of negotiating parties. Requirement for simulation of several negotiation steps further
adds substantial computational complexity and makes the problem computationally infeasible when a
large number decision criteria needs to be analyzed. However the multi-agent approach can allow us to
overcome this obstacle.
For supporting negotiation problems with a large number of dimensions n describing offer evaluations we
propose a multi-agent approach to substantially reduce computational complexity in estimating the
recommendations crowd. Multi-agent approach is a way of a system simulation where the system is
divided into independent elements – agents. Macal and North (2006) define an agent as an independent
entity in an environment for which goals can be specified and that react to environmental changes to
satisfy those goals.
We postulate that in the multi-agent model each negotiating party is represented, while the negotiation
support system is modeled as an environment. The mediator is also modeled as a part of the environment.
Agent’s goals can be defined as utility maximization. We assume that for each simulation run agent’s
utility function is a linear function of its offer evaluation criteria, with parameters randomly chosen for
each simulation run. In the negotiation environment an agent reacts to offers placed by the other agents
and makes decisions leading to maximize its utility function – thus for each negotiation step decisions by
each agents are made. The negotiating agents make their decisions in subsequent negotiation steps (see
Figure 3). The final result of simulated negotiation process becomes a part of simulated crowded values.
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Fig. 3. The multi-agent simulation model consists of one agent class – Negotiating party.

In order to test the two presented simulation scenarios (full-search and multi-agent) firstly a random
number of negotiating parties m, m∈{2,3,4} is generated. Secondly for each negotiating party a number
of criteria (2 or 3) is randomly chosen and goal functions are generated. Thirdly a discrete random set of
feasible decisions is generated. For the generated simulation environment simulations can be carried out
and allow to compare the two presented approaches.

Concluding Remarks
The paper presents a procedure to assist parties in a negotiation using their behavior agent simulation. As
the result one obtains a benchmark curve composed of points representing such compromise proposals
(recommendations) which respect a firm party behavior (possibly small concessions) and the power of
a coalition. The benchmark curve is obtained for arbitrary values of two control variables. The first
arbitrary choice is related to the equal treatment of concessions (consideration of all permutations without
weighting their values). The second one is the power measure as count of coalition members. Introduction
of this variables in the simulation allows to more flexibly model and assist the negotiation problem.
It is shown in the paper that the benchmarking curve exists for linearly constrained problems with
multiple linear criteria and bounded feasible set. This properties allow to design a multi agent system to
determine and visualize the benchmarking curve. Here agents are representing negotiation parties and
their interactions are modeled using BIP Procedure, and Crowding and Lone Wolf aggregations. This
visualization may serve to evaluate current positions in real life negotiation and to modify their dynamics.
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Abstract: This project is oriented to facilitate the process selection of software development teams, in
informatic organizations that offer outsourcing services. The problem will be analyzed with a multimethodological approximation. It includes the use of Soft OR to elicit both the competences of the
available people and the requirements for each type of development. The application of the
multicriteria decision making methods allows to assess both priorities and weights.

Keywords: Informatics systems, Selection of development team, Soft and hard OR

1 Introduction
The paper discusses the problem posed by the management process of a software development team, in
informatics development organizations that offers outsourcing services. These organizations provide
human being resources to the customer companies.
The project to be developed aims to streamline the global process of process selection.
The outsourcing service in informatics developments requires a complex relation between customers and
suppliers, which they assume different responsibilities such as the transfer of knowledge, assets and
information, as well as compliance with standards, procedures and contracts.
In fact, it is common to find: geographic decentralization, flexibility, updating of ICT., integration of
teams with high variability within groups and between groups, management groups needed by leaders,
sophisticated communication systems in the level intra-organization and in the external level with the
client company. These issues generate a significant variability in the employee behaviors, in front of
similar scenarios and problems. Also, we have high variability in the type of customer demand.
We propose a multi methodology to support the personal selection process. It is integrated with elements
of different disciplines and it considers both the role that the members must play and the activities should
be developed.

2 Review of some applicable methods
This project proposes a multi-methodology approximation (Franco and Warwick, 2011), including both
Soft OR and Hard OR. The first set of methods had been developed to structuring complex problems. It
includes approaches as Repertory Grid (Kelly, 1955), (Alexander P et al., 2010). Also there are graphical
methods as cognitive mapping (Eden, 2004), (Eden C y Kilgour M, 2010), (Ackermann 2011). They are
integrated into a network of nodes and arrows as a link, where the directions of these arrows imply
causation. Therefore, these maps are usually called causal maps. They are usually constructed
from interviews and represent the subjective world of the person interviewed.
Another important contribution in this sense is the Soft System Metodology (SSM), analyzed in Mingers,
J (2011). This technique allows to represent the system under study in two conditions, the actual situation
and the right situation.
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The set of hard methods for group decision making includes several approach which in general assume
that decision makers can accurately set their preferences. However, in the real world there is noise in the
decision problem - uncertainty, imprecision and lack even basic information-.
Precisely, we propose to use a method designed to reduce the noise, called DRV Processes (Decision with
Reduction of Variability). It has been developed to support decision making when all group members
must operate in the same organization and thus, they must share values, knowledge and preferences. In
situations like this, the DRV assumes that it is necessary to generate agreement on the preferences of
members of the group.
The method decompose the global process in subproblems, where one subproblem is the comparison of
criteria, another subproblem is the assessment of alternatives under the first criterion, and so on. In each
subproblem, the members could modify their priorities as the analysis progresses.
If we assume that the group can evaluate their preferences with a subjective utility function, the initial
valuations could be very far apart. Later, when the group improves its shared knowledge level, the
differences tend to be reduced.
A final situation occurs when the group can no longer change their priorities, even as they continue with
the analysis. In this situation, we say that the process has reached the stable state. In fact, the DRV
method assumes that when stability is reached in each subproblem, it is also achieved in the overall
problem.
Thus, the operational method has three phases: stabilization, aggregation and ordination. The method
offers two modes of aggregation. One option is the linear weighting and the second is to apply the
aggregating strategy of the TODIM method (Gomes and Zanazzi 2009), whose advantage is the
application of Prospect Theory (Kahnemann and Tversky, 1979).
In the third phase, the DRV method analyzes the assessments samples for each alternative to define order
relations between them. To check the significance of any relationship, it applies hypothesis testing to
comparing means.
But the repeated application of the same test may lead to increased probability of Type I error. This
repetition may lead to the detection of preferences that are not really there. To control this possibility, the
probabilities used in each test are suitably modified.

Proposed methodology
We can distinguish the following stages in the problem analysis:
• Identify the necessary roles in groups oriented to informatic services outsourcing.
• Specify the activities related with each role.
• Identify the competences which must been considered when the personal selection is made and
weight those.
• Develop a systematic routine to select the persons.
• Verify the correct selection with a later control of the activities developed by each persons.
In the project development we adopt as case study a firm oriented to this class of services. We will
conduct interviews with managers of the company to determine the set of tasks to be undertaken in this
type of service. We will applicate the Repertory Gread method to link each role with the basic inherent
jobs to this role.
The construction of cognitive mapping can contribute to determine sets of similar or linked task. Also,
this mapping could contribute to elicit the criteria to be considered at the moment of personal selection.
After this stage, we can develop a document called LEAR (Listado Estándar de Actividades/Rol). It list
defines the roles and their jobs.
In the other hand, we have to define the fundamental competences for each role. In this case, we will
conduct some decision processes with the directive group to compare the competences and to determine
the weights of each one. However, it is expectable that important differences can be detected in the
individual opinions of members of directive group.
The application of DRV Processes must allow to reduce these differences. Also, the group could share
both knowledge and experiences. In fact, the activity must analyze critically the issue of outsourcing.
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In principle, it is considered necessary perform one of these exercises for each role. It task could be
considered complex, stressful or prolonged. But, this shared learning about the process, certainly
contribute to better outcomes in the future.
One additional product of the analysis is a list of variables which must be assessed in the personal. That
is, the set of variables which must be considered when we select a person to play a role (Supervisor,
Analyst, Functional Analyst, Testing analyst). In this way, we can obtain a new document called CRC
(Categorization Role / Competence).
We could link the different roles with the competences of available personal. That is, we should build a
matrix similar to the Repertory Grid table, whose rows are the identified variables and whose columns
contain the available persons. Using a similar procedure to the previous one, and applying the same scale,
we could do assessments of each person for each competition (level at which the person is competent), to
reach a new benchmark called CPC (Characterization Person / Competence).
To make the allocation of available personnel to the roles requested, we compare the CRC and CPC
matrices in order to detect similarities in the column vectors obtained in both grids. The coincidences in
column vectors, determines the allocation.
Another way to select the group is develop a decision making process for each role. We can use the
weights, categories and priorities, obtained in the analysis phase of the applications developed with the
staff.
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Abstract: Among prominent market mechanisms, negotiation potentially leads to resource efficiency
through the joint discovery process to maximize each party’s interests and preferences. Nevertheless,
despite the development in e-negotiation research and agent technologies, there is still a lack of
significant participation of negotiation technologies in today’s e-commerce platforms as compared to
other market mechanisms such as auctions. This paper briefly introduces the context and the
motivation of our ongoing research that aims to bring automated negotiation agents closer into the
next-generation of e-commerce systems.
Keywords: automated negotiation, negotiation agents, online auction, market mechanism, Buy-ItNow, Name-Your-Own-Price, Best-Offer, online marketplaces

Extended Abstract
The increase in B2B and C2C transactions over the Internet has been phenomenal. Advances in
technologies and the flexibility of the Internet reduce transaction costs and enable buyers and sellers set
prices interactively in online marketplaces. Among others, auction is an efficient market mechanism in
managing numerous buyers simultaneously and determining the value of items through a bidding process.
Most online auctions are single-issue auctions that focus on one single focal issue - price. However,
even in C2C transactions, there can be subsidiary issues, such as purchase quantity, extra accessories,
delivery time, and policy on returns, on which parties can tradeoff their preference for better agreements.
Recent development has extended traditional online auctions to multiple-issue auctions (e.g., Branco,
1997; Teich et al., 2001) and combinatorial auctions (e.g., Rothkopf et al., 1998; Chen et al., 2011).
As well articulated in Kersten et al. (2000)’s article “Are all e-commerce negotiations auctions?”, while
auctions primarily focus on “determining the value of objects of unknown value”, negotiations are about
“co-operating to create value” (p. 6). Furthermore, as auctions solely focus on the outcomes via an
efficient, low-cost process, they do not assure efficient joint (e.g., Pareto-efficient) outcomes and do not
primarily concern about the relationship between parties. However, real-world and e-commerce
negotiation is a bilateral process where the buyer-seller dyad can offer and counter-offer alternatives on
multiple issues of interest in order to obtain a mutual agreement. Inevitably, traditional negotiations
operated by humans are expensive and time-consuming. Negotiation in online marketplaces can be
implemented using software negotiation agent(s) that acts on behalf of their human users. Research in
automated negotiations proposes that well-designed negotiation agents can provide significant potential
benefits including time-saving, fewer negative effects associated with human operation, and the
achievement of efficient settlements in an automated and cost-efficient manner (Oliver 1997;
Rangaswamy and Starke, 2000). Recent empirical research further suggests that agents with win-winseeking strategies can enhance the counterpart agreement ratio, joint utility, and maintain the human
counterparts’ positive subjective perceptions towards the outcome and the agent (Yang et al., 2009).
There are at least three arenas that one can put negotiation agent technologies into the context of
today’s online marketplaces. The first and most straightforward direction is to combine the
implementation of automated negotiation agents with other mechanisms that enable sellers and buyers
interact flexibly. Certain e-commerce applications have appeared in online marketplaces in the hybrid
format of fixed price, auction and negotiation. They attract and manage a number of buyers in an auction
fashion, and interactively set prices in a negotiated way. For example, on eBay.com, an auction with Buyit-Now price is a combination of fixed price and auction. It allows a seller to set a fixed buyout price for
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her items, giving potential buyers an opportunity to purchase the item right away without having to run
the auction to its scheduled end10. Exercising the buyout option shortens the duration of an auction and
achieves time cost savings for both buyers and sellers. Another example is Priceline.com’s Name-YourOwn-Price. Name-Your-Own-Price is a reverse auction mechanism where a buyer initiates an offer and
leaves sellers to accept or reject. If all sellers reject the offer, Priceline.com provides a counteroffer to the
buyer, or the buyer can make a limited number of subsequent offers11. That makes it a mechanism bearing
the characteristics of both reverse auction and negotiation. Recent research has suggested that automated
systems can improve the efficiency of those e-commerce applications. For instance, Vragov et al. (2010)
show that a simple one-time change in Buy-it-Now price significantly increases overall efficiency and
revenues for the auction provider and suggest using automated system to implementing dynamic Buy-itNow prices. Hinz et al. (2011) propose an adaptive threshold price policy in Name-Your-Own-Price that
evaluates buyer’s offer based on the buyer’s offer history using an automated proxy system. Their field
experiment shows that applying an adaptive threshold price can increase sellers’ profits by over 20%
without lowering customer satisfaction.
The second direction is to implement automated negotiation agents that enable sellers efficiently
manage sales involving multiple issues flexibly. For example, in eBay’s Best-Offer format, a seller is
allowed to set a Buy-it-Now price for his item and a Best-Offer option that allows each buyer to offer a
purchase price. The seller can accept, reject, or make a counteroffer. The seller has 48 hours to respond to
buyers’ offers, and the buyers can make up to three Best Offers for the item12. While a two-sided
interaction is allowed, the current practice is a single-issue negotiation, and only the price is negotiated
between the seller and the buyers. This practice is distributive and can be inefficient with private
information of the traders. Therefore, implementing multiple-issue negotiation in the seller’s offer has the
potential to obtain tradeoffs and increase buyers’ satisfaction with win-win solutions. Teich et al. (2001)
suggest that when defining a multiple issue auction, the seller has more control over the bidding process
than it is possible in traditional auctions and it reduces the total transaction time. In addition, Rahwan et
al. (2002) show that autonomous one-to-many negotiation could be implemented by coordinating a
number of parallel one-to-one negotiations.
Third, and in the direct interest of our ongoing research, negotiation agents can be implemented in the
seller end to replace some human operated communication in the pre-sales and sales phase. In the leading
C2C marketplace (Taobao.com) and B2B marketplace (Alibaba.com) in China, for example, web-based
instant messaging (IM) tools (Taobao Wangwang and Ali Wangwang) are widely used between buyers
and sellers13 to communicate about the quality of the product, features, shipping and return policies, etc..
Managing negotiations through IM may have become one of the largest transaction costs to many Taobao
sellers. We therefore foresee that implementing automated negotiation agents that can manage
communication and negotiation embedded in the IM setting is an exciting research challenge.
In summary, the body of knowledge accumulated in the e-negotiation literature and the growth of online
marketplaces have created an exciting opportunity to bringing negotiation agent technologies closer to the
e-commerce participants. Our research agenda includes the development of a more detailed conceptual
underpinning of negotiation agents vs. other market mechanisms for the next generation e-commerce
platforms. Next, we will endeavor to the design of a prototype and a field experiment to examine the
economic benefits as well as social-psychological effects of the negotiation agents in a C2C/B2B ecommence site.

10

(eBay) Selling using a fixed price. http://pages.ebay.com/help/sell/fixed-price.html.
(last accessed on 15 December, 2011)
11
(Priceline) Name Your Own Price for Flights, Hotels, and Rental Cars.
http://travelc.priceline.com/promo/nameyourownprice/hotels.do?rdr=1. (last accessed
on 15 December, 2011)
12
(eBay) Add Best Offer to your listings and turn shoppers into buyers.
http://pages.ebay.com/bestoffer/seller. (last accessed on 15 December, 2011)
13
Alibaba IM Tool Records 4M Users. (2009).
http://news.alibaba.com/article/detail/alibaba/100129995-1-alibaba-im-tool-records4m.html. (last accessed on 15 December, 2011)
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1 Introduction
Collaborative Information Technologies (CITs) are information technology (IT) applications that support
teams (co-located or virtual) to accomplish tasks. They include a wide range of IT solutions that have the
capability to support collaboration within and/or across organizations, irrespective of time and distance
barriers. Examples of CITs include: conferencing technologies (audio, video, data), technologies
supporting online communities (intranets, newsgroups, blogs, egroups), proprietary groupware, group
support systems (GSS), among others.
Over the past decade, the diffusion of CITs has been steadily increasing. Their market share was expected
to increase from $1.6 billion in 2006 to $2.8 billion in 2010, an estimated growth of 22% per year
(Gartner Press Release, 2007). Recent practitioner global surveys suggest that organizations with high
deployment of integrated modern communication and collaboration technologies perform better than
others across all global regions (Frost and Sullivan, 2009).
The increasing popularity of virtual team collaboration (for a review, see Karoui et al. 2010) and virtual
teams in general (for a review, see Ebrahim et al., 2009) point to the large amount of attention CITs have
received from academic researchers globally. Despite their widespread reach, there is scarcity of research
investigating organizational-level assimilation of CITs and their perceived effects. The majority of the
past research has focused on group-level analysis. Our research attempts to fill this void by investigating
the diffusion patterns of CITs and their impacts across 385 US organizations.

2 Research Model
We tap on innovation diffusion theory to develop our research model. Many researchers have viewed IT
as an innovation, and have applied the theory of innovation diffusion (Rogers, 1983) to investigate the
proliferation of IT applications. The underlying premise views innovation diffusion as a process of
adoption and implementation of the IT overtime, and several factors influence the diffusion process. Over
the years, innovation diffusion theory has been extended to include the adoption, implementation, and use
of the IT. Our research focus is on CIT implementation and use.
From CIT implementation standpoint, we explore the influence of internal entities (top management,
in-house IT professionals, and end-users) and external entities (vendors/consultants, business partners) in
driving implementation efforts in organizations. We label this as “CIT implementation stimulus”. The
role of internal and external entities in CIT implementation has been well documented in the academic
and practitioner literature (Bajwa et al., 2008; Frost and Sullivan, 2006, 2009; Karsten, 1995;
Ngwenyama, 1998). Even though no large scale studies have addressed the relationship between CIT
implementation stimulus and CIT use, the IT literature in general points to the notion that internal
stimulus in implementation may lead to greater use of the technology than when external push is
deployed by vendors/consultants and business partners.
Although organizational impacts of innovation diffusion have not been explicitly identified as an outcome
by the diffusion theory, the IT success framework (DeLone and McLean, 1992) suggests that use of an IT
application leads to individual, group, and organizational level impacts. Past literature on CIT use and
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their impacts has been limited in scope to a single CIT in a specific organization. Early findings were
mixed and a review of 16 case studies investigating Notes (proprietary groupware) found that the use and
impacts of CIT were not consistent across organizations (Karsten, 1999). More recent efforts exploring
organizational impacts of CIT suggest an increase in the firm’s ability to innovate (Merono-Cerdan et al.,
2008; Chen et al., 2009) and improved financial performance (Chen et al., 2009). Based on the above
theoretical premise, our research model is shown in figure 1 below.
Figure 1: Research Model

- I nternal
CIT
Implementation
Stimulus
- External
- Internal
- External

CIT Use
- Level of Utilization

CIT Impacts
- Strategic
- Internal
- Adverse

3 Methodology
A hybrid methodology (case studies and survey) was selected for the research study. We conducted two
case studies in two organizations in the US to face validate our research model. Both the organizations
varied significantly in their size and scope of geographical operations. Telephone interviews were
conducted with key managers/executives knowledgeable about CIT diffusion and their impacts in their
respective organizations. Each participant was sent a detailed document of our research agenda and
sample semi-structured questions. Average time of each interview was about forty five minutes and all
the interviews were recorded. In both the case studies, we found substantial qualitative support for our
research framework.
The outcomes of the case study provided inputs to our survey design. Since most of our research model
constructs had not been explored before in the context of CITs, we developed our own measures. Six
researchers from four global regions with many years of experience investigating CITs participated in
developing these measures. The resulting survey instrument was then pilot tested in three organizations.
Feedback from the pilot study participants was used to make slight amendments to the original
instrument.
Five items were used to measure the level of influence internal entities (end-users, in-house IT
professionals, top management) and external entities (vendors/consultants and business partners) have on
driving the implementation of CITs in the organization. A five-point scale (1= no influence, 2, 3=some
influence, 4, 5=strong influence) was used for each of the five item measures.
Four categories of CIT clusters were identified. These included: conferencing technologies (audio, video,
data), technologies supporting online communities (intranets, newsgroups, blogs, egroups), proprietary
groupware, group support systems (GSS). In each cluster, we provided examples of popular software
products so that it would be easier for the respondents to relate to each of the four CIT clusters. A five
point scale (1 = never used, 2, 3 = occasionally used, 4, 5 = always used) was deployed to measure the
extent to which each of the four CIT clusters were being currently used to support collaboration to
accomplish tasks in the organization.
Eighteen different CIT impacts were identified. Fourteen of these impacts were desirable outcomes and
four of them were negative outcomes of CIT use. The desired impacts included: improvements in existing
products/services, improved relationships with customers, suppliers, and business partners, improvements
in existing business processes, structural changes, time savings, quick reaction to changes, speed of
decision-making, increased productivity, appropriate responses to changes, facilitation of innovations,
improved quality of decisions, marketing the right products/services. Four of the impacts were negative
(or adverse) and they included: increased fragmentation of work, increased information overload,
decreased management control, and decreased independence. A five point Likert-type scale (strongly
disagree to strongly agree) was used for all the eighteen items to measure the level of agreement with
each of the impacts resulting from the use of CITs in the organization. In general, the 18 impacts fall into
three main categories including: strategic impacts, internal impacts, and adverse impacts.
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Data was collected by a leading US research organization. An email with the link to the online survey was
send to all member organizations. The online survey included a cover letter that explained the purpose of
our study. Clear instructions (including definition of IT supported collaboration, voluntary participation,
confidentiality of responses etc.) for the participants were incorporated in the cover letter and they were
requested to forward the survey to the executive most knowledgeable about IT supported collaboration in
their organization, if other than them. Multiple reminders were sent during the data collection period. A
total of 385 responses were received from US organizations.

4 Preliminary Analysis and Results
Principal component factor analysis (with varimax rotation) was deployed to test for construct validity.
Five items measuring CIT implementation stimulus loaded as expected on two different factors. All the
four technology clusters also loaded on a single factor and seventeen of the eighteen items measuring CIT
impacts loaded on the three factors as expected. The reliability of our research model constructs was
computed using Cronbach’s alpha. All expect one of the alpha values were above 0.70. As a preliminary
test of our model, we have conducted correlation analysis to detect for associations between our research
model constructs. We found significant positive correlations between CIT implementation stimulus and
CIT use. The correlation between internal stimulus and CIT use (0.37, p=0.000) was stronger than the
correlation between external stimulus and CIT use (0.24, p=0.000). We also found significant positive
correlations between CIT use and strategic impacts (0.46, p=0.000) and CIT use and internal impacts
(0.43, p=0.000). No significant correlations were detected between CIT use and adverse impacts.
Interestingly, we also found significant positive correlations between CIT implementation stimulus and
CIT strategic impacts and internal impacts. The correlations were stronger when CIT implementation was
internally driven. In our presentation we will provide more detailed analysis of data and the implications
of our findings for practice and research.
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Abstract: This study explores the consequences of a software agent volunteering one of its issue
priorities and inviting its human counterpart to reciprocate in order to obtain preference tradeoffs in a
multi-issue e-commerce negotiation scenario. Results indicated that while the agent followed the
same negotiation strategy algorithm, agent-human dyads achieved better agreement rate and joint
outcomes, and the human negotiators experienced more positive post-negotiation affect when the
agent volunteered to communicate an issue priority than when it didn’t. The findings have
implications for automated negotiation research and practice.
Keywords: Automated negotiation, preference tradeoff, multi-issue negotiation, agent-human
negotiation, software agents, negotiation outcome, e-commerce

Extended Abstract
Negotiation that involves multiple issues is a pervasive phenomenon in the business and social world. A
basic process in a multi-issue is information exchange (Fisher and Ury, 1981; Raiffa, 1982). By
increasing the amount of information, the parties reduce their information asymmetry and so are more
likely to identify opportunities for preference tradeoffs. One way to accomplish this is for the parties to
communicate information about their issue priorities.
In the literature dealing with “automated negotiations” (Jennings et al., 2001), and in particular with
multi-issue negotiations under incomplete information, preference tradeoffs are obtained by designing the
agent to estimate or learn the counterpart’s issue ranking, or by assuming that issue order information is
given a priori. For example, Faratin et al. (2002) introduce a “fuzzy similarity” based tradeoff method as a
concession strategy, assuming the counterpart’s issue order is given. Coehoorn and Jennings (2004)
propose a “kernel density estimation” method to estimate the counterpart’s issue weights, assuming that
past negotiation history is given and that the counterpart has full knowledge about the agent. Ros and
Sierra (2006) describe a technique based on a “variability” method to estimate the counterpart’s issue
order assuming that the counterpart is more likely to concede on less important issues, and therefore less
important issues have greater variability from the counterpart’s offer history. Noh et al. (2010) develop a
“modified dynamic weighted majority (DWM)” learning algorithm for the negotiation agent to estimate
the issue weights and issue ranks of the human counterpart, based on the assumption similar to the one in
Ros and Sierra (2006) that a rational human counterpart is more likely to concede on less important
issues. All the above machine learning approaches involve a process of estimating a counterpart’s
preference structure for preference tradeoffs.
In contrast, this paper explores an “open communication” approach in designing automated negotiation
agents wherein a negotiation agent voluntarily shares one of its priorities to initiate the exchange of issue
priorities with its human counterpart and then invites the human counterpart to reciprocate in order to
directly achieve preference tradeoffs. We hypothesize the following effects of this approach:
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Effects on agreement rate, individual and joint outcomes
When the automated agent volunteers to communicate an issue priority (as opposed to not volunteering),
H1. Agent-human dyads are more likely to obtain an agreement.
H2. The individual outcomes for agent-human dyads (buyer utility and seller utility) are likely to be
higher.
H3. The joint outcomes of agent-human dyads (joint utility, the distance to Pareto-efficient frontier, and
the distance to Nash solution) are likely to be better.
Effects on post-negotiation satisfaction, perception and affect on human counterparts
When the automated agent volunteers to communicate an issue priority (as opposed to not volunteering),
H4. Human counterparts are more likely to be satisfied with the outcome.
H5. Human counterparts are more likely to have positive perceptions of the agent.
H6. Human counterparts are more/less likely to have positive/negative post-negotiation affect.
In a laboratory experiment setting to test these hypotheses, the software agent, employing a
“simultaneous-equivalent offers (SIM)” and “delayed acceptance (DLY)” negotiation strategy algorithm
described in detail in Yang et al. (2009), communicates that “purchase quantity” is its top priority and
invites the counterpart to reciprocate. A control group is subjected to the same negotiation strategy
algorithm, but the agent does not communicate its issue priority and does not invite the counterpart to do
so. All other negotiation attributes (e.g., utility functions, bargaining powers, and experiment
environment) are identical for the treatment and control groups.
In a between-subject, one-factor randomized block design (Fig. 1), MBA students enrolled in a
negotiation dynamics class at the INSEAD business school (Singapore campus) were recruited as
subjects, 30 before the class was exposed to the win-win concept, and 24 after. The average age of the
subjects was 29.0 with 64.8% males. All subjects had at least two years working experience and
experience with group work. As an incentive for active participation in the experiment, subjects received
tiered bonus course credit based on their negotiation performance in the experiment.
Subjects were tasked to play the buyer role negotiating a purchase with a seller over the seller’s website.
Although subjects were not explicitly told that the seller was a software agent, questioning subjects after
the experiment proper revealed that most subjects believed that it was. Most subjects in the treatment
condition (21 out of 27 subjects) responded to the agent’s invitation and revealed (based on their task
scenario) that the “unit price” issue was their top priority, while 3 revealed that the “purchase quantity”
issue was their top priority, and 3 chose not to reveal their priority.
Agent’s communication about
issue priority
Human
counterparts’
exposure to
win-win
concept

Control (No)

Treatment (Yes)

Block 1(Before exposure)

15

15

Block 2 (After exposure)

12

12

Total

27

27

Fig. 5. The negotiation experiment design (n=54). The number in each cell indicates the number of agent-human
dyadic negotiation cases, with each case being a negotiation between a buyer (the human subject) and a seller (the
software agent) over a four-issue task.

The data were analyzed using logistic regression and multi-attribute analysis of variance (MANOVA)
tests. The results confirmed that more agreement cases were obtained when the agent communicated its
issue priority than when it did not (22/27=81.5% vs. 14/27=51.9%; B=1.407, SE=0.628, Wald =5.031,
p=.03*). There was no interaction between the independent variable and the block variable on the
dependent measures, confirming that subjects’ exposure to win-win concept was a valid block variable.
As can be seen in Table 1, main effects for agent’s issue priority communication were found for buyer
utility, joint utility, the distance to Pareto-efficient frontier, the distance to Nash solution, subjects’
perceptions of the agent (being considerate), and their post-negotiation affect (feeling frustrated, content,
and lucky).
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Table 4. Descriptive statistics and MANOVA results (n=54).
Dependent variables

Mean (Std. deviation)
Control
Treatment
(n=27)
(n=27)

F

p

Individual outcome
Buyer Utility
Seller Utility

56.95 (13.41)
49.33 (7.10)

64.89 (11.49)
52.72 (7.08)

5.15
3.18

.03*
.08

Dyadic outcome
Joint Utility
Distance to Pareto Frontier
Distance to Nash Solution

106.30 (18.96)
16.84 (13.55)
21.47 (11.53)

117.63 (15.06)
8.61 (10.87)
16.18 (8.74)

5.69
3.68
5.82

.02*
.06*
.02*

3.22 (2.06)

4.15 (1.77)

2.97

.09

2.85 (1.88)

3.74 (1.46)

3.51

.07

3.52 (0.98)

4.22 (1.19)

5.78

.02*

3.78 (1.45)

4.00 (1.21)

0.61

.44

2.15 (1.23)
1.67 (0.92)
1.67 (1.24)
3.04 (1.40)
1.81 (1.00)
2.81 (1.52)

3.07 (1.11)
2.07 (0.96)
2.26 (0.98)
2.33 (1.00)
1.70 (0.91)
2.56 (1.37)

8.01
2.72
3.59
4.25
0.14
0.38

.01**
.11
.06*
.05*
.71
.54

Counterparts’ outcome satisfaction
How satisfied are you with the utility score you
earned?^
What do you think of the relative ranking of your utility
score among all other buyers?^^
Counterparts’ perceptions of the agent
Do you think your counterpart was considerate about
your interests and concerns?#
Do you think your counterpart was flexible in making
offers?#
Counterparts’ post-negotiation affect
Having finished the negotiation, to what extent did you
feel+:
Content
Grateful
Lucky
Frustrated
Angry
Disappointed

^ (1−Extremely Dissatisfied, 4−Indifferent, 7−Extremely Satisfied)
^ ^ (1−I'm much lower than average, 4−I'm average, 7−I'm much higher than average)
# (1−Extremely inconsiderate/unfriendly/rigid/, 4−Moderately, 7−Extremely considerate/friendly/flexible)
+ (1−Not at all, 4−Moderately, 7−Extremely); the order of the six affects was randomized in the questionnaire.
* including marginal significance

The results of this study indicated that more positive negotiation outcomes including higher agreement
rate and better joint utilities were achieved when the agent volunteered information about an issue priority
than when it didn’t. Furthermore, subjects rated the agent as more considerate and reported less negative
affect after the negotiation. It is worth noting that in both the treatment and control conditions, the agent
followed the same negotiation strategy algorithm. These findings suggest that merely the simple gesture
of offering cooperative information exchange can have beneficial economic as well as affective
consequences—a conclusion which, in the present case, appeared to hold even though most subjects
assumed that they were negotiating with a mechanistic agent. It makes sense for the agent to initiate
cooperative win-win moves to instill positive reciprocation. In comparison with sophisticated machine
learning approaches to estimating a counterpart’s preference, the present findings support a direct agent
design approach to exploring issue tradeoffs for win-win solutions.
An interesting extension to this study would be to explore whether this kind of initial move generates any
liability for the agent negotiator in the value claiming (or distributive) phase of a negotiation. Meanwhile,
as both negotiation theory and practice (such as in our study) suggest, most negotiators engaged in
business multi-issue negotiations are willing (or do not find it disadvantageous) to share information
about their issue priorities, perhaps more research attention should be devoted to how issue priority
information exchange can enhance the design of more effective and efficient learning algorithm for
complex negotiation scenarios.
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Abstract: Human society has been faced with many natural and man-made disasters that caused the
loss of many lives and severe economic damages. Although many disasters are not avoidable, we
need to find ways to prevent or reduce the negative impact. An emergency response system can be
used as part of the emergency management. In this paper, we propose a framework for an emergency
response system which is an extension of but significantly different from traditional group support
systems or distributed group support systems. The framework considers the environmental,
organizational, and activity-based issues of emergency response for responders and decision makers.
These issues are addressed by incorporating context-aware, multi-agency relationship management,
and multiparty coordination components into the framework for a context-aware multiparty
coordination system.
Keywords: context-aware, multiparty coordination, emergency response

See full paper in the Volume II, page 249.
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Abstract: A methodology to deal in real time with the choice problem by a group of decision makers
is here explained. The first step of such methodology consists in obtaining vectors of imprecise
individual evaluations, possibly given in a Likert scale, and transforming such vectors into vectors of
probabilities of being ranked as the best choice. Another important feature of the methodology is the
probabilistic composition of such individual vectors of probabilities into global vectors of preferences
by different composition approaches. The transformation of the initial evaluations into probabilities is
based on treating the observed evaluations as values of random variables.
Keywords: group decision. composition of probabilistic preferences. multicriteria decision making.

See full paper in the Volume II, page 316.
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Abstract: This paper presents an Action Research intervention in Multicriteria Decision Aiding for a
group done in a federal university of Brazil. It intends to contribute to developing an Implementation
Model of Decision Support with the VIP Analysis software. Action research enables the assessment
of VIP Analysis acceptability at the same time that it makes possible the implementation of a decision
aiding process by the researcher.
Keywords: MCDA for groups, VIP Analysis Software, Cognitive Maps, MAUT, Action Research.

See full paper in the Volume II, page 301.

180

Group Decision and Negotiation – GDN 2012
20-24 May 2012, Recife, Brazil

On a Group Preference Axiomatization with Cardinal Utility
Luis Dias1, Paula Sarabando2
1

FEUC and INESC Coimbra, R. Antero de Quental 199, 3000-033 Coimbra, Portugal
2
ESTGV and INESC Coimbra
LMCDias@fe.uc.pt, psarabando@estv.ipv.pt,

Abstract: Arrow proposed a set of conditions for a function to aggregate ordinal preferences of the
members of a group, proving that it was not possible to satisfy all these assumptions simultaneously.
Later, Keeney adapted these conditions and proposed a cardinal utility axiomatization for the problem
of aggregating the utility functions. This work discusses the condition of nondictatorship. It proposes
a stronger formulation for this condition and presents the corresponding characterization of group
cardinal utility functions.
Keywords: utility functions, axiomatization, Arrow’s theorem.

1 Introduction
This work focuses on the possibility of building a group utility function. There are several proposals of
axioms for characterizing such a function (e.g., Harsanyi (1955), Keeney and Kirkwood (1975), Dyer and
Sarin (1979), and Harvey (1999)). We focus here in particular on Keeney’s (1976) group cardinal utility
axiomatization, which translates to utility theory the conditions put forward by Arrow (1951) for
aggregating individual rankings into a social ranking.
The contribution of this work is to revisit and reinterpret the condition of nondictatorship put forward
by Arrow, in a way that makes it more consistent with common understanding of what is a dictator. A
stronger condition will be proposed and the corresponding new characterizations of group utility
functions are derived.

2 Arrow and Keeney’s Results
Arrow (1951) addressed the problem of aggregating N individual rankings Ri (i=1,…,N) into a group
ranking R. Arrow defined that these binary relations should be weak orders. The desideratum for an
aggregation method would be to obtain a social ranking R also connected and transitive. This method
should satisfy five seemingly reasonable conditions: Universality, Positive association of social and
individual values, Independence of irrelevant alternatives, Citizens’ sovereignty, and Nondictatorship.
Keeney (1976) formulated a group cardinal utility axiomatization for certain and for uncertain
alternatives. Keeney considered a set of cardinal utilities ui(aj) concerning individuals indexed by i
(i=1,…,N) and alternatives indexed by j (j=1,…,M) and proposed five assumptions parallel to Arrow’s
conditions that a group cardinal utility function uG = u(u1,…,uN) should be consistent with. Two main
results were proved. In the case of certain alternatives, uG is consistent with those five assumptions if and
only if du/dui ≥ 0, for i=1,…,N, and the inequality is strict for at least two ui’s. In the case of uncertain
alternatives (aggregation of von Neumann-Morgenstern expected utilities), to be consistent with the five
assumptions uG needs to be a linear combination of individual utility functions:
N
(1)
u (u1 ,..., u N ) = ki ui
i =1
with ki ≥ 0, for i=1,…,N, and the inequality is strict for at least two ki’s. The ki's are scaling coefficients
associated with the individuals.
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3 Strengthening the nondictatorship assumption
Arrow’s nondictatorship condition states that “The social welfare function is not to be dictatorial”, where
dictatorial means “that there exists an individual i such that, for all a and b, a Pi b implies a P b regardless
of the orderings R1,...RN of all individuals other than i, where P is the social preference relation
corresponding to R1,...RN.” Arrow (1951, p.30). If individual i is a dictator then R = Ri.
Keeney (1976, p. 142) formulated by analogy a nondictatorship condition (Assumption B5) stating that
“There is no individual with the property that whenever he prefers alternative a to b, the group will also
prefer a to b regardless of the other individual’s utilities”. As in the previous case, this implies that if
individual i is a dictator then the group ranking provided by uG coincides with the ranking implicit in ui.
The nondictatorship conditions of Arrow and Keeney consider that a dictator is an individual so powerful
that for any conceivable pair (a,b) in the space of alternatives (not necessarily the actual alternatives that a
group of individuals is considering), if the dictator (an individual i) deems that a is preferred to b, then
this yields a P b for the group, no matter how close ui(a) and ui(b) are.
Consider for instance that uG follows the additive model (1), irrespective of concerning certain or
uncertain alternatives. Let us also assume that (following a usual convention):
N

∀i, ui ∈ [0,1], ki ≥ 0, and ∑ ki = 1

i =1
Let us take an example in which an individual (i=1) has a scaling coefficient arbitrarily close to 1: k1 = 1ε for a small positive quantity ε (Table 1). Individual 1 is not a dictator in Keeney’s (1976) sense. Indeed,
no matter how small ε is, we can conceive two alternatives such that uG(b)>uG(a), despite u1(b)<u1(a).
E.g., if u1(a)=c and u1(b)=c-ε, then uG(b)-uG(a)=ε2>0.
Table 5. Example.

ui(a)
ui(b)
ki

Individual 1
u1(a)
u1(b)
1-ε

Individual 2
0
1
k2

…
…

Individual N
0
1
kN

Suppose k1=0.9990, k2=k3=0.0005. Individual 1 could argue he is not a dictator because, for instance, if
u1(a)-u1(b)=0.0001, then individuals 2 and 3 could still make b a winner (namely if u2(a)=u3(a)=0 and
u2(b)=u3(b)=1). However, this explanation would hardly convince individuals 2 and 3. A common sense
reasoning that can lead to the sentiment that individual 1 is a dictator is that it is very easy for him to
impose a winner, regardless of the utilities of all other individuals. For instance, if there are 4 alternatives
a, b, c, and d, and individual 1 declares, e.g., u1(a)=1, u1(b)=2/3, u1(c)=1/3, u1(d)=0, then he would
impose the ranking abcd to the group.
This reasoning acknowledges the possibility of strategic misrepresentation, but in a way that makes it
more difficult to accept socially than what is usually considered in voting theory. In voting theory a
method is said to be subject to strategic vote if an individual might get some benefit by voting
strategically. Nevertheless, the fact that an individual might benefit does not guarantee he will benefit:
this would require knowing the preferences of the other individuals in advance, and knowing whether
these other individuals would also vote strategically.
The type of strategic misrepresentation that we can seek to prevent is arguably much more crucial to the
acceptability of a group aggregation model: no individual should be able to indicate his (possibly
misrepresented) preferences in a way that it guarantees that his preferences are reproduced by the group
regardless. We next propose a condition to avoid such a “strategic dictator”.
Condition IIW (Immunity to imposition of a winner by an individual)
There is no individual with the property that he can indicate preferences (possibly acting strategically) in
a way that guarantees that the top alternative in the group’s ranking of the alternatives coincides with the
individual’s preferred alternative, regardless of all other individual’s preferences.
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4 Axiomatization
Since the individual’s utilities can be arbitrarily scaled, we will consider they lay on the [0,1] interval. Let
uG(ui,0-i) denote the group utility of an alternative that has utility ui for individual i and utility zero for all
other individuals. Let uG(ui,1-i) denote the group utility of an alternative that has utility ui for individual i
and utility one for all other individuals. The following propositions characterize a group utility function
that satisfies Keeney’s assumptions plus Condition IIW:
Proposition 1. A group cardinal utility function over certain alternatives with utilities in [0,1] is
consistent with Assumptions B1-B4 and IIW if and only if du/dui ≥ 0, for i=1,…,N, with the inequality is
strict for at least two ui’s (Keeney’s Theorem 1), and there is no individual i such that
uG(1i,0-i) > uG(0i,1-i).
Sketch of proof: if i’s preferred alternative is a and he states ui(a)=1 and for all b≠a states ui(b)=0, then
uG(a)>uG(b), even if all other individuals j≠i state uj(a)=0 and for all b≠a state uj(b)=1. Keeney’s Theorem
1 yields B1-B4.
Proposition 2. A group cardinal utility function over uncertain alternatives with utilities in [0,1] is
consistent with Assumptions B1-B4 and IIW if and only if it has the form (1) and ki ≥ 0, for i=1,…,N, and
there is no individual i such that
ki > k1 +…+ ki-1 + ki+1 +…+ kN.
Sketch of proof: simple corollary of Prop. 1 applying (1) together with Keeney’s Theorem 2.

5 Concluding notes
We introduced a concept of dictator that is more consistent with the common understanding of that term,
and derived new conditions for a group utility function. An extension to address the concept of imposing
a ranking is in progress.
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Extended abstract
Context
Safety of nuclear power plants can be increased by implementing so-called ‘modifications’ of the plant
design. The nuclear safety regulator and operators are thus led to negotiate about various sets of
modifications so as to enhance the overall increase of safety. However, the amount of resources that
should be devoted to such or such systems are generally neither addressed nor a fortiori used when
debating about power plant modifications.

Cost efficiency paradigm
Indeed, selecting a portfolio of modifications for nuclear power plants requires balancing their costs and
the power plant safety gains. Resorting to cost-benefit analyses requires, among others, assessing in
monetary units potential consequences of modifications. Such approaches raise well known difficulties,
which are particularly salient when one wants to include the costs of externalities linked to severe
accidents. Besides, measuring the non-monetary impacts on safety is here all the more tricky, because
assessment practices in nuclear safety rest on up to six technical criteria. Consequently, the multidimensional nature of safety gains and its subsequent use for allocation problems motivates the multiattribute methodology (MAUT) [Keeney, 1976] in a quite natural way. Moreover, as the actors involved
in the negotiation hold a common objective (safety improvement) but may have different constraints
(budget allocation as far as the operator is concerned) or some different information, the negotiation
procedure belongs to the debate category. The procedure to be used should disentangle on the one hand
the expected safety gains and on the other hand the resources employed. The cost-efficiency framework is
naturally the chosen paradigm for that purpose.

Implementing learning techniques for capturing preferences
The challenge of this approach amounted to establishing a shared ‘corporate’ metrics of safety gains that
reflected the efficiency of modification. In other words, it concentrated on the set of scaling coefficients
that should capture faithfully the decision-maker’ tradeoffs for every six criteria. Moreover, since the
accountability of scaling coefficients is of paramount importance for a well-grounded and transparent
debate between the operators and the regulator, learning techniques (also referred to as ‘disaggregation’
procedures) were employed to elicit individual and collective judgmental information. In such learning
procedures, the preference coefficients inferred can be explained and accounted for by only several
practical and simple comparisons choices drawn from the same reference set. Pre-orders, which stem
from simple ordinal questions to experts were the input of such learning procedures.
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Individual, ‘stylized’ and group preferences for multi-attributed safety metrics
Ten experts were brought together: these experts were selected and involved for their high level of
competence in the area. Besides, they had to be comfortable with safety modeling, technical language,
practices and knowledge. The expert group was constituted so as to reflect, to some extent, the variety of
concerns (dependability, radiation exposure, Probabilistic Safety Assessment) and consequently various
attitudes towards safety criteria.
Modeling preferences relied here on two steps: First, each of the ten experts preferences were elicited
through learning procedures. Experts were asked individually to make pairwise pre-defined comparisons
within the reference set. Second, they were asked to answer the same pairs of lotteries but this time
collectively and as if they were embodying a ‘common stylized individual’ with either one of two such
‘stylized’ profiles: In a first round, they were supposed to answer as if they were someone displaying a
tendency towards prevention steps, in a second round someone displaying a tendency towards mitigation
14
steps .
Besides, as experts’ pre-orders were not widely different, a group pre-order was obtained resorting to a
Borda-like aggregation procedure.

Choosing possible functional forms of aggregation: the classical dilemma between
parsimony and descriptive performance
The choice of the functional form of some multi-attribute utility function is a key-question not only from
a descriptive and prescriptive point of view, but for practical concerns as well. In our reference case,
individual preferences had to be easily interpreted and aggregated. For the same reason, partial utility
functions on each safety criterion were taken as linear, as a first approximation. Debate on the safety
metrics could accordingly concentrate on a few major scaling coefficients.
The multi-linear form was obviously ruled out since it would have resulted in eliciting up to 63 scaling
coefficients! As for the multiplicative form, it implied here only 7 scaling coefficients. Nonetheless, it
relies on the questionable assumption that the relationship between pairs of attributes should be unique.
Within the classical frame of MAUT, this process leads generally to choose the additive form of MAUT
for its tractable decomposition.
However, more recent works on MAUT provide interesting compromises between parsimony and
descriptive performance. Indeed, decompositions such as those based on modeling ‘à la Choquet’
axiomatized by Marichal [Marichal, 2000] allow to factor in only some given interactions between
criteria. More precisely, scaling coefficients related to some given criteria are modeled as coalition
weights of these criteria. Scaling coefficients related to one criterion is thus nothing but the Shapley
value of all coalitions including this criterion. As for cross-criteria coefficients kiij..n, they are represented
by the marginal contribution of coalition {i, j,..n} . Of course, the discrete Choquet integral boils down to
the additive value model when neglecting interactions.
Clients of the cost-benefit analysis asked explicitly for an additive functional for its parsimony, simplicity
of interpretation and of course for its normative power. Here, the additive form were implemented but as
a particular case of a Choquet-based functional. This modeling option left open subsequent opportunities
for revising preferences and integrating specific criteria interactions, should the need arise.

14

Preventive decisions aim at reducing the probability of some contingency entailing a
loss, mitigation decisions attempt to reduce the loss conditioned on the contingency.
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Inferring individual, stylized and group preferences for some multi-attribute
safety index
Mathematically, inferring a multi-attribute preference functional amounts here to a Choquet capacity
identification problem. Indeed, multi-attribute functions were obtained as a result of optimization
techniques on the basis of individual, stylized and group input pre-orders. The solving procedure
accommodates of course both additive and Choquet-based representations. Our heuristics of optimization
was based on variance minimization, which avoided excessive deviations between coefficients. As a
result, the material information delivered to the corporate management was made of ten individual
functions, two stylized ones and the one of the experts ‘group [Beaudouin, 2011].

Which preferences for cost-efficiency analysis?
However, selecting the preference profiles leading to a safety metrics is in essence a ‘political task’ that
no longer falls to experts but to corporate decision-makers. The elements which assisted the corporate
decision-makers in picking up the appropriate preference profiles were twofold. First, the above multiple
criteria functions were discussed, comparing aggregated and stylized preference systems for themselves.
Individual expert profiles were also shown to corporate managers but just to provide an overview of the
perceptions variety. Second, ranking modifications or constructing portfolios of modifications with such
or such preference profile enlightened the corporate managers about the safety metrics impacts on real
choices.

Concluding comments
Our approach provided assistance for debating on a robust and accountable safety metrics, to the extent
that scaling coefficients have been constructed on a sound and observable basis. Explaining to actors
involved in the final debate how such a metrics is obtained is of course a prerequisite to gain acceptance
and confidence.
The selected safety metrics should mirror how actors (operators and regulator) appraise safety benefits of
modifications. As it is endowed with the nice property of interval scale, cost-efficiency analyses could
later on be conducted naturally, permitting the allocation of safety modifications to be addressed and
solved.
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Extended abstract
There have been many debates over the past years about mechanism design for Telecom procurements. A
wide range of procurement mechanisms is using reverse auctions but the specific aspect of Telecom
procurements is that there are other non-monetary attributes such as quality, technical capability and
performance commitment that are taken into consideration by the buyer when evaluating the bidders'
outcomes. The buyer's concern is to maximize his expected utility and in the same time anticipate
avoidance mechanisms for bidders' ex-post opportunistic behavior as the winner might perform with a
lower quality than the contracted one to reduce his cost. Very often Telecom procurements are
simultaneous sealed-bid reverse auctions where a small number of firms compete under strategic
interactions and can therefore be considered as oligopolistic competition. This type of auctions is usually
built-up in two (2) steps. In the first step, the buyer issues a Request for Information (RFI) with minimum
requirement on the required solution. The purpose of the RFI is to collect information about bidders'
profile, track record, high-level solution design and related products and services. In the subsequent step,
the buyer issues a Request for Proposal (RFP) to a restricted list of pre-qualified bidders. The RFP
provides detailed specifications on the required solution which is a combination of products and services.
Bidders are asked to fill in a statement of compliance of the proposed solution as well as statement of
commitment for delivery and implementation time. Quantities of products are left to the bidders since
they might have different designs and configurations in the proposed solutions. The difficulty for the
buyer is to compare heterogeneous solutions under different design assumptions such as high vs. low
product capacity or centralized vs. decentralized solution architecture. The experience has shown that the
buyer always selects one or more preferred solutions and tries to negotiate the price rather than buying the
cheapest solution.
In this document we propose a combined auction and bargaining model for Telecom procurements with
heterogeneous solutions. Bidders are asked to give a priced proposal and state the compliance of their
solution with the buyer's requirements. The solution's description includes design rules as well as product
capacities and quantities. The assumption is that each bidder is able to modify his design and propose
different solution architecture and different product capacities if required by the buyer. At the end of the
first evaluation, the prices are communicated to all the bidders and the buyer selects the two (2) best
technical solutions based on a set of criteria besides the price.
Let (bidderi, solutioni, pi) and (bidderj, solutionj, pj) be the selected bidders with their respective solutions
and prices where solutionj is preferred to solutioni and pj> pi.
The second round consists of asking each of the selected bidders to price the other bidder’s solution.
Let p'i be the price given by bidderi for solutionj and p'j the price given by bidderj for solutioni.
Bidderi knows his cost ci and price pi for solutioni and also knows bidderj's price pj for solutionj and in a
symmetrical way, bidderj knows his cost cj and price pj for solutionj and also knows bidderi's price pi for
solutioni.
The situation is similar to a combined Cournot-Bertrand duopoly model under different costs. It is a
common understanding for both bidders that each of them is giving the buyer an alternative bid on the
other bidder's solution. Alternative bids will be used by the buyer in order to negotiate with both bidders
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depending on his budget restrictions. This is a pure interdependence situation where each of the bidders
have the possibility to cooperate or to compete as follows:
Bidderj
Cooperate

Bidderi

Compete

Cooperate

p'i>pj and p'j>pi

p'i>pj and p'j<pi

Compete

p'i<pj and p'j>pi

p'i<pj and p'j<pi

The equilibrium is given by the prisoner dilemma and both bidders will decide to compete. Bidderi will
set a price p'i<pj but not below pi since he cannot estimate bidderj's cost cj. He will then price solutionj at
p'i = pi.
In a symmetrical way, bidderj will set a price p'j<pi and since he cannot estimate bidderi's cost ci, he will
price solutioni at p'j = pi.
The buyer is then able to negotiate solutionj with bidderj at price pi which means that he can get the first
preferred solution at the second preferred solution's price.
A detailed look has been taken at four (4) major procurement auctions for the past two (2) years in the
Gulf countries. Two (2) of them were for the government of Saudi Arabia and two (2) for the Cooperation
Council of the Arab States of the Gulf. The auctions were designed to procure nationwide telecom
solutions. The invitation to bid was sent to a restricted list of Telecom suppliers and each supplier was
asked to quote his solution in line with the requirements stated in the request for proposal (RFP). Bidders
were asked to provide a compliance statement for all the technical features as well as a maximum
implementation time for their solutions. The buyers mentioned that other non monetary factors such as
bidders’ experience and technical capability will be taken into consideration in the evaluation of the
proposals. In all auctions, two (2) preferred suppliers were selected with regard to price and solution’s
quality. The buyers entered a negotiation phase with the preferred suppliers separately. The negotiations
ended up with the following results:
- In 3 auctions, the winner was the best solution’s supplier at the price requested by the second
best solution’s supplier
- In one auction, the winner was the best solution’s supplier at a price just below the second best
solution’s price given by the buyer as a take it or leave it price.
The empirical part of the article shows the results of computerized procurement auctions with 3 bidders
and 2 products with different capacity configurations. Offered solutions are characterized by the quantitymix and the product types. The total quantities are decided by the buyer. The bids are evaluated from both
monetary and non-monetary attributes and the two (2) best solutions are retained. The second round
consists of bidding against other bidder's solution as described earlier in the model. The simulation results
are presented in the article.
Finally, the article shows how combining appropriate auction and bargaining mechanisms can help to
overcome difficulties pertaining to procurement of heterogeneous solutions within the
Telecommunications industry.
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In many negotiations, there is no real identity conflict which would ground a rather blind kind of conflict,
one which Anatol Rapoport called a “fight” in his celebrated book (Rapoport, 1960) . To the contrary,
there is a certain amount of openness from all parties to arrive at a compromise, but the past has its
recorded basis for strongly hostile attitudes of each actor in the system, so that it is not always clear
anymore what a “reasonable” compromise can be. In many such cases, negotiators simply refrain to make
any offer, lest they open a round at a loss for them. If the negotiation is assisted, the facilitator – at least if
the problem is somewhat complex - might be embarrassed not to have any base of reference on which to
suggest a compromise which could look ‘meaningful’ to each actor. In both cases, one lacks a procedure
to determine what a “reasonable” compromise could be in such conflicts of a rather “hard” type, beyond
simple game conflicts, but short of being fights.
The present paper tries to offer a formal solution to that problem. We completely depart from the formal
economic literature, which uses two different ways to solve the problem: (i) the “aggregation of
preferences” tradition, based on the idea of collective rationality, showing that some institutional scheme
agreed upon by the parties might resolve the issue, notwithstanding the famous qualifications by
Condorcet and later Arrow; (ii) the “bargaining solutions” of the cooperative game theory tradition
opened by Nash in the early Fifties, which aims at dividing benefits between parties, under a scheme
which can be characterized by some common rationale ; and (iii) the concepts of non cooperative
negotiation leading to some of the refinements of the Nash equilibrium outcome. The latter cannot be
rules of conduct for negotiators anyway (Munier and Rullière, 1993).
In contrast to the above traditions, we look for some procedure to be specifically applied in this specific
modality of assisted or non-assisted negotiations; and we emphasize here not only one, but rather two
aspects of conflict resolution:
• One aspect is of a social kind: any compromise should have the property of “face saving” to any
party involved, no matter what amount of goodwill it is displaying
• The other aspect is of a cognitive kind: Any compromise should be based on the individual
aspirations of each party involved.
In other words, the concept of compromise we strive at should fulfil some collective rationality condition
and at the same type some individual rationality condition. Taking individual preferences as the primitive,
these conditions may be defined as follows:
• (i) any compromise solution should not be at the same type best preferred by one party and most
disliked by the some other party, otherwise the latter would lose face with respect to the first one
• (ii) any compromise solution should tend to satisfy individual preferences of each party involved
as much as can be done under the preceding constraint
The question is to know how we can work out some formal procedure or algorithm that satisfies both
conditions.
In the latter respect, we stress here the importance of representing preferences in a multidimensional way,
for both representational meaningfulness and for simplicity. This way of proceeding is not necessarily in
contradiction to the concept of “utility” widely used in the social sciences, in particular by economists. It
simply does not raise the issue and can thus dispense with many mathematical conditions like continuity
or convexity.
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Among physically feasible solutions, one can identify some groups of solutions which will bring about
similar “profiles” of resulting allocations. For example, solutions entailing some large amount of public
works will be performing highly on some dimensions (access, communications, etc.), poorly on some
others (deterioration of scenery, costs and taxes, etc.) and will only vary on other dimensions (availability
of drinking water at given prices, etc.). This notion of “profile” is important and we shall come back to it
in the development of this paper.
Similarly, each actor values each dimension differently. Examples are only too easy to imagine.
From these valuations of each solution by each actor on each dimension, we try to derive a possible
“compromise”. One can see that the rationale used here is completely different from the one a private or
even a collective economic computation would require: quantities, prices, costs, to compute some
economic “surplus”. In fact, depending on the design of the model, it can be more of an “individual
aspirations” kind of computation - improving the meaningfulness of the economic computation - than
some kind of the “rational” solutions already proposed to solve negotiation issues.
We have already given an empirical account of an algorithmic procedure to determine best possible
compromise(s) in the above sense in a negotiation round. The present paper extends this previous work
and aims at characterising the kind of solution which would emerge of such a procedure, possibly
comparing it to other solutions offered in game theory. Whatever the results, the paper suggests that
negotiating or aiding a negotiation should pay attention to that concept in the evolution of the negotiation.
*
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Abstract: The PROMETHEE method, developed by JP. Brans and B. Mareschal (Brans, 1982 and
Brans and Mareschal, 1994) has been extended to be used in the group decision context (as described
in Macharis, Brans and Mareschal (1998)). The aim of the paper is to analyze how PROMETHEEGDSS has been applied and which further developments can enhance its applicability. The analysis is
structured along a SWOT analysis (Strengths, weaknesses, opportunities and threats) and on the basis
of this analysis recommendations are given.

Keywords: GDSS, GMCDA, PROMETHEE, Stakeholders

See full paper in the Volume II, page 233.
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Visual PROMETHEE - A New Group Multicriteria Decision Aid
Software
Bertrand Mareschal1
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Abstract: The Visual PROMETHEE software is the latest implementation of the PROMETHEE and
GAIA multicriteria decision aid methods. It includes all the standard multicriteria features:
PROMETHEE rankings, GAIA 2D and 3D analysis, weight sensitivity analysis tools and data
management. Besides, the multi-scenarios model inherited from Decision Lab has been extended to
enhance the GDSS capabilities.
Keywords: GDSS, PROMETHEE, GAIA, multicriteria, software.

Extended abstract
In this paper we present the new Visual PROMETHEE (VP) software implementing the
PROMETHEE and GAIA methods (Brans and Mareschal, 2005). We especially focus on the original
group decision aid features that are included in VP.
The PROMETHEE and GAIA methods have been previously implemented in several specialized
software such as PROMCALC, Decision Lab and D-Sight. These methods have been central to many
scientific publications including theoretical developments as well as actual applications in various
decision or evaluation contexts (Behzadian et al, 2010). A more complete bibliography is also available
on the PROMETHEE-GAIA web site.
The PROMETHEE method can be used to rank a finite set of actions according to several criteria. Both
partial (PROMETHEE I) and complete (PROMETHEE II) rankings are obtained. The GAIA method is a
descriptive complement to PROMETHEE. It provides decision makers with a graphical representation of
the multicriteria problem allowing to detect conflicting criteria, to visualize the profiles of the actions and
to better assess the weighing of the criteria.
PROMETHEE and GAIA have been extended to group decision problems where multiple stakeholders
evaluate the actions on multiple criteria with their individual preferences (Macharis et al, 1998). Some of
these extensions had been implemented in the Decision Lab software using the notion of scenario. In this
context, the sets of actions and criteria are determined and shared by all the stakeholders. Each
stakeholder is associated to a scenario where all preference parameters (preference functions, weights)
can be defined individually. For each scenario, thus for each stakeholder, a separate PROMETHEE and
GAIA analysis can be performed and the resulting individual PROMETHEE rankings can be compared.
A group ranking is also available, taking into account all the scenarios with a possible weighing of the
scenarios. This ranking defines the best consensus actions taking into account the preferences and relative
importance of all the stakeholders. Finally two separate GAIA analyses are available: GAIA-Scenarios
shows the conflicts between the stakeholders, while GAIA-Criteria shows the conflicts between the
criteria.
The new VP software goes further in the implementation of GDSS extensions to the PROMETHEE and
GAIA methods.
A multi-scenarios comparison view makes it possible to compare the PROMETHEE II rankings of all the
stakeholders and to identify conflicts between the stakeholders. As the rankings are displayed graphically
using the PROMETHEE net flow scale, it is possible to appreciate the extent of the conflicts. The GAIAScenarios analysis can also be helpful for this purpose.
A next step is to identify the origin of the conflicts between the stakeholders and to try to resolve them
whenever it is possible. There are several possibilities. Misunderstandings can arise from bad or loose
definitions of the criteria. Indeed if the stakeholders don't share a common definition of some criteria, this
can potentially lead to very different evaluations of the actions and induce important conflicts. The
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GAIA-Criterion analysis makes it easier to identify such situations: a GAIA analysis is performed on a
single criterion as it is perceived by all the stakeholders. It is then possible to identify which stakeholders
have evaluated that criterion in different ways. Another source of conflict is the definition of the actions.
For this purpose, the GAIA-Action is made on a single action, comparing the way it has been evaluated
by the stakeholders. It can be used to detect different perceptions for the same action.
These new tools make it easier to identify the sources of the conflicts among the stakeholders. They are
implemented in the VP software in such a way that makes interactions possible in order to more easily
reach a common evaluation basis and a consensus solution.
Visual PROMETHEE is currently available for MS Windows systems and can be downloaded from the
PROMETHEE-GAIA web site.
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Abstract: The diesel is a fuel derived from petroleum used in internal combustion engines and
compression ignition and electrical equipment such as generators. The market supply of diesel oil in
Brazil comes through Refineries, Distributors, Carrier Dealer Retailer and service stations. This paper
proposes a multicriteria group decision model to support the prioritization of clients that need to be
supplied with diesel by a company that operates as carrier dealer retailer, with the aim of its
improving logistics performance.
Keywords: Diesel oil distribution, Logistic, Multicriteria group decision aid.

1 Introduction
Diesel oil is a fuel derived from petroleum used in internal combustion engines and compression ignition
and electrical equipment such as generators and is considered an important input for production systems
worldwide.
In Brazil, the market supply of diesel comes from 13 refineries and 254 fuel distribution companies
registered in the National Petroleum Agency (ANP). According to ANP, 565 Carrier Dealer Retailers and
29.739 service stations act in the brazilian market (ANP, 2011).
Due to the high costs with facilities and production infrastructure, the degree of concentration in this
market is very high.
For some clients, the availability of the product during their needs is enough for the existence of
consumption, while others that are governed by long-term contractual relationships emphasize the quality
and frequency of supply.
As there is many clients and high demand, the distribution companies need to establish priorities to assist
in the provision of support and in the proper exploration of each market segment. To decide about the
clients supply considering only the minimization of transportation costs could not be the best strategy,
since the payoff obtained for each client depends on the consume, the market segment in which it
operates, among other things.
In this sense, this study describes a multicriteria group decision model to support a distribution company
that operates as carrier dealer retailer in the prioritization of its clients using the PROMETHEE
(Preference Ranking Organization Method for Enrichment Evaluation) method (Brans et al, 1986; Brans
& Vincke, 1985).

2 Problem and Model proposed
The distributor of diesel oil by means of tanker trucks, supplies customers in stationary engines,
generators and construction equipment as well as smaller equipment in condominiums, builders, hotels,
hospitals, industries, shopping malls, supermarkets and other customers.
Different fuels are distributed such as diesel oil B S50, diesel oil B S1800, Marine Diesel Oil (for boats
sea) and Fuel Oil 1 A (most used for burning in boilers, kilns and furnaces).
Due to the diversity of clients, operating in different market segments, the variety of fuels commercialized
and many possibilities of client combinations versus type of fuel, to establish which will be the clients
prioritized becomes a complex decision that involves a high risk of market loss or revenue.
To solve this problem, a group decision model based on PROMETHEE multicriteria method method was
proposed.
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The GDSS (group decision support system) PROMETHEE, developed by Macharis and Brans (1998),
aims to support a group of decision makers to find an alternative of best compromise on a set of possible
alternatives. The method can be divided into three stages: the preliminary stage, the individual evaluation
and overall evaluation.
The preliminary stage corresponds to the generation of alternatives and evaluation criteria. In the first
stage, each decision maker performs the individual evaluation of alternatives using PROMETHEE; each
decision maker uses PROMETHEE I, PROMETHEE II and/or GAIA (Geometrtical Analysis for
Interactive Aid) Plan (Brans & Mareschal, 1988). At the end of the stage, each decision maker has his/her
own ranking of the alternatives, through the decreasing order of the net flow obtained by PROMETHEE
II. The global evaluation corresponds to the final stage. At this stage, a global matrix of preferences
(nXR) is obtained, including the n alternatives and the R criteria that correspond to the R decisionmakers, in order to aggregate the decision makers points of view. Through a weighted sum of the
evaluations of alternatives, the alternative of best compromise is chosen.
The problem under study involves three decision-makers: two directors’ members and a business
manager.
The criteria to be considered for the clients prioritization, to ensure that the company will keep its client
base and revenues, were defined by the decision makers. They are:
• Consumption: it is related to the client consumption. It will be considered the level of consumption
independent of the market segment in which it operates.
• Criticality of the Customer: there are customers who are considered more critical than others, in
which the relationship established between them is not considered a partnership and, consequently,
the client can easily change its supplier.
• Fuel type: the type of fuel consumed.
• Frequency of consumption: many markets have the need to be supplied continuously, making
critical the logistics performance of the distributor.
The definition of clients priority for the fuel distribution is of fundamental importance in this market in
which the priority is not interrupt the client’s needs and that there are significant rates of substitution by
other products. To allow the company to increase its market share is important to establish an adequate
service level of service for each priority according to the company's growth strategies.
The PROMETHEE method was adopted in solving this problem because it is a non-compensatory
method that favors the prioritization of balanced alternatives in relation to the performance of the criteria
and allows the use of different preference functions for the different criteria, as the problem requires.

3 Conclusion
The prioritization of clients to be attended by the company and the maintenance of adequate level of
service to these clients are essential to the company. The decision makers felt confident with the clients
prioritization obtained. The result provided by PROMETHEE is aligned with growth strategies of the
company. With this new way of analyze the clients is possible to establish appropriate service levels for
each client to improve the logistics performance and achieve business objectives.
Acknowledgements. This research is supported by the CAPES and CNPq
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Abstract: The paper addresses the topic of e-procurement of logistics services and examines how the
system that companies adopt to support this task affects the process performance, evaluated in terms
of objective outcome (i.e. the profit that logistics providers gain) and other performances related to
behavioral issues. Specifically, the considered system is characterized by the exchange mechanism
that rules the transaction (multi-attribute auction vs. negotiation) and the level of complexity by
which the service is described. The analysis, conducted via a laboratory experiment, shows that both
the exchange mechanism and the complexity of representation affect performance. Practical
implications are derived, which could help companies design effective e-procurement systems.
Keywords: auctions, negotiations, logistics services, e-procurement, laboratory experiments.
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Abstract: Many experiments show that a significant proportion of participants reaches inefficient
agreements but are unwilling to improve these agreements when given an opportunity to do so. One
possible explanation is that the negotiators have other objectives, in addition to those which are used
in efficiency assessment. We conducted experiments in which participants were asked explicitly
about their objectives and the objectives’ significance. This paper presents a preliminary study and
outlines an exploratory follow-up experiment. The preliminary results show that experiment
participants use objectives both related and unrelated to the negotiations. Different objectives are
found to influence the negotiators’ expectations and the negotiation process and outcomes. The
participants’ consideration of the importance of their objectives is used to propose five distinct
profiles. A research model to study negotiators’ objectives and profiles, and their consequences is
proposed.
Keywords: e-negotiations, online negotiation experiments, negotiators’ objectives, efficient
agreements, relationship management.
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Abstract: Concessions are a key element of a negotiation. They are made with the aim of moving
towards an agreement and convincing the other party to improve their offer. This study analyzes
concession making in both auctions and negotiation settings. The findings are based on data obtained
from two experiments. The average concession made in the reverse auctions is significantly higher
than the average concession made in negotiation. The comparison of the initial and final concessions
in negotiations shows that while the number of positive concessions the value of concession, from the
perspective of the concession-taker, decreases. The results also show that there is a significant
proportion of negative and null concessions both in auctions and negotiations, the percentage of these
concessions, however, decreases as the parties move closer to an agreement.
Keywords: e-negotiations, multiattribute auctions, multi-bilateral negotiations, concessions,
concession comparison, online negotiation experiments

See full paper in the Volume II, page 156.

Group Decision and Negotiation – GDN 2012
20-24 May 2012, Recife, Brazil

Session:

Environmental Issues in GDN
Chair: Kotaro Kawamata

Uncertainty in nature-inclusive flood policy development: the origin of multiple knowledge frames
Ronald Van Den Hoek, Marcela Brugnach and Arjen Hoekstra

Applying Matching Mechanisms in Climate Change Negotiation
Kotaro Kawamata and Masahide Horita

Self-labor confrontations: post-Tsunami spatial negotiations for social sustainability
Chamila T Subasinghe

201

202

Group Decision and Negotiation – GDN 2012
20-24 May 2012, Recife, Brazil
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Abstract: Building with Nature (BwN) is an innovative approach to flood management, which
consists of using natural dynamics and materials in water project designs. However, BwN projects are
associated with the presence of high levels of uncertainty. We found that uncertainties due to the
existence of multiple knowledge frames act as a constant threat to BwN project development. The
goal of this study is to uncover the sources of framing differences in BwN projects.
Keywords: flood policy development, ambiguity, uncertainty, framing, Building with Nature

Over the centuries, water systems have always posed major challenges to human society. While
communities and economic activities continue to flourish in coastal and riverine areas, the threat of
flooding is never far from society’s doorstep. In the 20th century, flood management was dominated by
rigid structures – such as dikes, dams and storm surge barriers – which are intended to strictly regulate
and control water systems. Although the application of rigid structures has been a success in the recent
past, the negative impact of such strategies on ecosystems was regularly not taken into account in policy
development. In recent years, the tendency to incorporate ecological values in water policy has been
moving flood management towards nature-inclusive approaches (Gleick, 2000). Building with Nature
(BwN) is a new Dutch approach of nature-inclusive flood management. BwN design principles consist of
using natural dynamics – such as wind, waves and currents – and natural materials – such as sediment and
vegetation – for the realization of effective water infrastructure projects. Societal goals – such as flood
safety and recreation – and nature development goals are integrated by using BwN principles, which
suggests that participatory project development is of key importance to simultaneously achieve these
goals.
An example of such a project is the Sand Engine, an experimental coastal sand nourishment project in the
Netherlands. The main BwN design principle of the Sand Engine pilot project is that sand is nourished to
strengthen the beach and dunes and is distributed along the coastline by natural dynamics (waves,
currents and wind). However, water projects using BwN design principles are associated with the
presence of high levels of uncertainty, as (1) our knowledge of natural systems is incomplete and (2)
natural dynamics – such as weather conditions – are by definition unpredictable. However, uncertainty is
generally not appreciated by policy development actors when it comes to making solid decisions
(Funtowicz and Ravetz, 1990; Bradshaw and Borchers, 2000). Hence, while uncertainty is inherently
present in projects using BwN design principles, it is still unwanted in policy development. In previous
research, we studied the Sand Engine project to identify the key uncertainties present in this project’s
development process and hypothesized that the most important uncertainties are those due to incomplete
knowledge and unpredictability of the natural system.
Contrary to what we expected, we found that uncertainties about the natural system and its behaviour
were not important for Sand Engine project development. However, uncertainties due to the existence of
multiple knowledge frames acted as a constant threat to the development process. The presence of
multiple, but equally valid, knowledge frames can cause a situation of ambiguity (Brugnach et al., 2008).
Framing is the activity of giving meaning to phenomena, objects and events, and is influenced by a
person’s values and beliefs, interests, background and previous experiences (Brugnach et al., 2011). This
implies that every person frames in his or her own way. Hence, in a multi-actor policy development
process, phenomena, problems and solutions can be framed in diverse ways and can have different
meanings to the diversity of actors involved. This complicates the process of policy development, as
multiple actors have to agree on a policy discourse. In the Sand Engine case, there was ambiguity
regarding the social implications of the project, for instance, ambiguity about how the project will affect
recreational and drinking water safety. These ambiguities were far more important for project
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development than the presence of unpredictable natural dynamics and incomplete knowledge about the
natural system.
These results suggest that paying attention to the framing process and framing differences is of essential
importance in nature-inclusive flood policy development. Dealing with differences in framing is far from
straightforward, as ambiguity can be both desirable and undesirable. While some ambiguity is a necessity
for generating change and innovation, it has to be kept manageable (Dewulf et al., 2005) as framing
differences can also result in conflict (Gray, 2004). Additionally, our results from the Sand Engine case
indicated that different types of ambiguity exist. Increased understanding of framing in the development
of flood policy using BwN principles is needed to develop strategies to specifically deal with framing
differences to prevent unnecessary cost overruns, delays or cancellation of promising initiatives.
The goal of this research is to uncover the sources of framing differences in projects using BwN design
principles. Moreover, this research aims to support the characterization of different types of ambiguity, as
this distinction might be possible based on the specific source underlying framing difference. To this end,
first, we identify the existing frames of stakeholders regarding the use of BwN design principles in
projects. Second, we identify the attributes that influence a stakeholder’s framing process, such as values
and beliefs, interests, background and previous experiences. Third, we will make a comparison between
the stakeholders’ frames and attributes to identify similarities, differences and the extent of overlap. As
such, we identify framing differences that can potentially lead to ambiguity and conflict, and have insight
into the attributes due to which these are likely to emerge. The presence of conflicting stakeholder
interests, diverging values and beliefs, and different backgrounds and past experiences are potential
sources of framing differences, but it is yet unclear which of these attributes are most important in the
framing process.
Our study is carried out by interviewing stakeholders in the South Western Delta (SWD) region of the
Netherlands. In the SWD region, several pilot projects using BwN principles are executed and a variety of
(non-)governmental stakeholders – all with their own frames – is involved in and affected by water
policy. For instance, one of the projects is the use of Japanese oyster reefs to tackle the problem of tidal
flat erosion. While governmental parties seem generally in favour of such a nature-inclusive approach, the
mussel industry feels threatened by the use of foreign oysters in their fishing waters. Hence, stakeholders
frame the strengths and weaknesses of the project using BwN design principles and the extent to which a
project is in consonance with their interests differently. The presence of such equally valid, but rather
conflicting, knowledge frames is likely to result in ambiguity and conflict in the SWD policy arena. We
elaborate our findings by studying the effects of framing differences in two controversial flood project
development processes in the SWD region. This is expected to show which framing differences are most
important to manage to achieve successful (BwN) flood policy development.
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Abstract: This paper aims to apply matching mechanisms to the international climate change
negotiation and demonstrate that the mechanisms have potential to fill the gap between current
countries’ pledges under the Cancun agreements and required reduction for limiting global warming
by two degree Celsius below the pre-industrial level. This research provides policy implications for
promoting effective conditional pledges which are currently proposed by European Union and a few
other countries only.
Keywords: game theory, climate change, international negotiation, matching, free riding.

1 Introduction
Conference of Parties of United Nations Framework Convention on Climate Change (UNFCCC) agreed
to limit two degree Celsius below the pre-industrial level on December 2010 at Cancun, Mexico. In
addition, many countries have pledged their greenhouse gas (GHG) reduction target for 2020 under the
Cancun Agreements. However, recent studies show that aggregated emission reduction pledges do not
reach the level required to achieve the two degree target.
GHG reduction is an issue of public goods supply. Due to incentives for free-riding, public goods are
often underprovided – an issue long tackled by various studies. Many of the hitherto proposed
mechanisms require a government authority to make them effectively implemented. They cannot,
however, be applied to the international issues such as climate change mitigation since no such authority
exists in an international setting.
Guttman (1987) proposed a mechanism which addresses the free riding problem without an authority. In
his approach termed conditional contribution or matching, actors voluntarily subsidize each other’s
contributions to the supply of a public good. Each actor individually finds it optimal to match other
actors’ contributions and this matching behavior leads to a Pareto optimal outcome from the whole group
utility. In the international climate change negotiation, some countries including European Union (EU),
Japan and Australia propose higher reduction target conditioning other major emitters’ comparable
contributions.
This research aims to apply the matching mechanism to the international climate change negotiation and
demonstrate that the mechanism has potential to fill the gap between current pledges and required
reduction for achieving the two degree Celsius target.

2 Model
Guttman shows that matching mechanism can realize Pareto-optimal outcome. His mechanism consists of
two stages. In the first stage, players announce rates at which they will match the contributions of other
players. In the second stage, given the announced matching rates, players choose their own contributions.
Danziger and Schnytzer (1991) have further proved that the mechanism could be generalized to any
number of players.
Boadway (2007) has developed Guttman's mechanism under the condition that only one country can
commit to a matching contribution with a two-player case. Further he extends the case that the matching
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plan involves discrete quantities as opposed to continuous quantities. Under this mechanism, one country
commits to a contribution contingent on others’ contribution of at least some threshold amount. The
mechanism is called a quantity-contingent mechanism (QCM). Boadway has proved that QCM yields
efficient supply of the public goods. QCM consists of three stages. In the first stage, player 1 announces
that it will reduce gh if the player 2 contributes more than r and otherwise reduce gl. In the second stage,
player 2 announces its contribution. Finally in the stage 3, player 1 and 2 make its contribution based on
the conditions set by the previous stages. The authors extend QCM to a multi-country case. One country
or coalition of countries commit to QCM in which its reductions are contingent on the aggregated level of
reductions by other countries.
QCM’s assumption that not all countries are able to commit seems to be more practical considering the
reality of the climate change negotiation. Currently only a limited number of countries announce
conditional commitments. In addition, a country will find it difficult to obtain consensus domestically on
a matching equation in Guttman’s mechanism. Since countries cannot identify exact contribution before
starting the mechanism, emission reduction targets will only be determined after implementing the
mechanism. As emission reduction targets give strong implications for industry’s international
competitiveness and social welfare, it is difficult for a country to build consensus among industries and
public on a matching equation.
This research assumes the following settings in applying these mechanisms to the international climate
change negotiation. The target countries for this analysis are top six largest GHG emitters; China, United
States, European Union, India, Russia, and Japan. Emissions from these countries account for 68% of
world emissions in 2009 and are expected to maintain similar share in 2020. As Guttman shows that
feasibility of matching behavior decreases with group size, it is both theoretically and practically
advantageous to limit the number of countries.
The original matching mechanism needs the information on costs and benefits related to GHG reduction.
Based on the recent studies, the authors set the simplified functions for marginal abatement costs and
marginal benefits from the abatement. The countries' unconditional pledges under the Cancun agreements
are assumed here as an optimum level of reduction when countries non-cooperatively chose its abatement
level. The intensity targets set by China and India can be converted to quantity of reduction.
Using these functions, Guttman’s matching mechanism has been applied to a negotiation among those 6
countries. Then, two cases are examined for the QCM. The first case is that only EU can propose the
QCM; and the second case is that Annex I countries except the US can commit to the QCM. EU is in the
leading position for proposing QCM. EU led the negotiation from the beginning and proposed conditional
targets for 2020. Annex I countries except the US can be a candidate for proposing QCM collectively
since not only EU but other Annex I countries like Japan and Australia have also announced its
conditional ambitious pledges. Therefore, these two cases are sufficiently realistic in the actual
negotiation process.

3 Preliminary results and conclusion
Both Guttman’s model and QCM show that the matching mechanism enables countries to choose more
ambitious reduction targets than the pledges under the Cancun agreements and leads to Pareto superior
outcomes. Matching rates for each country as well as a QCM threshold gh for EU or Annex I countries
except the US and r for the rest of countries will be presented in the full paper.
This study provides policy implications for promoting effective conditional pledges which are currently
proposed by EU and a few other countries only. Those countries should reveal their conditions for raising
their target with specific amount of reduction by the other countries. Without quantitative threshold
proposal, countries have no clue to judge whether they will take the offer made. This research will show
indicative quantitative threshold figures for the conditional pledges.
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In order to decide reduction targets by 2020, the reduction costs and benefits by those targets are the basis
for calculating utilities. Our analysis suggests that countries should consider its contribution related to
reduction amounts from the ‘Business as Usual’ (BaU) level in 2020. The current negotiation practice
compared from the 1990 base year makes it difficult to understand real costs and benefits of the targets.
Another suggestion is that the incentive by QCM is stronger when proposed by large emitting countries.
Australian conditional pledge is somewhat similar to QCM, but it cannot reduce the price of GHG
emission substantially as its share of emission is just around one per cent. It would be more influential if
Annex I countries except the US collectively commit to QCM against the rest of major emitting countries.
According to our discussion, QCM is considered more practical than the matching rates approach, but the
success depends on acceptability of the threshold and higher commitment by a particular subset of the
countries. In addition, in some cases the QCM's threshold can be set for a group of countries and
indeterminate for each country in the group. Therefore, a method to define each country's contribution in
the group is required when setting the targets in QCM. Under the climate change negotiation,
comparability among developed countries as well as the equity between developed and developing
countries are foci of the negotiation and various indicators including per capita emissions are being
discussed.
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Self-labor confrontations: post-Tsunami spatial negotiations for social
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This research reports on an examination of two major issues related to internally displaced persons’
perception of transitional housing in relation to the 26 December 2004 Indian Ocean tsunami. First, is the
extent to which a low-income fishing community on the south coast of Sri Lanka is capable of taking
charge of its own post-disaster recovery? Second, causes for apparent hesitation of this community to
accept transitional shelter provided by non-governmental organizations. The target community, where
small-scale fishing is the predominant occupation and being located on the seacoast, has suffered from
natural disasters such cyclones in the past. Naturalistic inquiry based in-depth, open-ended post tsunami
interviews were conducted with the displaced people from three transitional shelters. The initial set of
interviews revealed four categories of dissatisfaction, which were subsequently verified by complimentary
categories emerged during a second round of interviews. Based on an analysis of the interviews and
verification in the literature, the study develops several questions related to these two issues. The questions
establish potential causes of action that could contribute to higher levels of community involvement, such
as self-labor, in its own post-disaster recovery. In conclusion, this study emphasizes the importance of
involving the community in organizing and constructing its own transitional settlements as well as the
importance of seizing this opportunity to enlighten the community, the benefits of adopting sustainable
practices in order to achieve long-term resiliency against natural hazards.

Keywords: Transitional housing, passive recipients, self- labour, post disaster recovery,
sustainability

208

Group Decision and Negotiation – GDN 2012
20-24 May 2012, Recife, Brazil

Session:

Aggregation Approaches
Chair: Cristiano Cavalcante

A multicriteria approach for the newsvendor bargaining problem
Anderson Brito and Adiel Almeida

A SERVQUAL-based procedure to evaluate a service company in Campina Grande, Brazil
Vanessa Silva, Fernando Schramm and Danielle Morais

Group Decision on Multiobjective integrated scheduling problem of production and maintenance
activities
Rodrigo J P Ferreira and Cristiano A V Cavalcante

Group Decision and Negotiation – GDN 2012
20-24 May 2012, Recife, Brazil

209

A multicriteria approach for the newsvendor bargaining problem
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Abstract: A multi-criteria approach is presented for coordinating a decentralized two-level supply
chain in a newsvendor context. Based on the framework of MAUT and Decision Analysis, a
multiattribute bargaining model is developed involving consequences of Profit, Service Level and
Environmental Impacts. Using a buyback coordination mechanism, a multi-attribute supplier induces
a multi-attribute retailer to present an order which may provide a more preferable solution for both
parties.

Keywords: Supply Chain Management; Inventory Control; Single Period Problem; Multicriteria
Decision Making; Multi-Attribute Utility Theory.

1 Introduction
The Single Period Problem or Newsvendor Problem is widely used as a theoretical tool for modeling
supply chains (SC) assessing the impacts of various coordination initiatives between supply chain mebers
(Ryu and Yücesan, 2010). This classical problem involves the decision on how much to order/produce for
a single sales season in order to minimize costs or to maximize profit, in a context where demand is
uncertain and any stock remaining after that period must be discarded or sold for a residual value (Hillier
and Lieberman, 2005). Although it was initially developed for single plants, the newsvendor problem has
received several extensions in the literature, including multi-stage and multi-agent models which address
SC coordination by using side-payment contracts (Khouja, 1999).
Pasternack (1985) presented a newsvendor model where the coordination of a two-level supply chain was
developed by means of a buyback contract. In this contract, the supplier offers a partial credit for all or
part of the units which could remain after the selling period. Weng (1997) analyzed coordination by a side
payment contract in a supply chain formed by a supplier and a retailer operating in a newsvendor context
where the random demand is influenced by the retail price. The problem was developed in order to
maximize the joint expected profit, and a two-part tariff is used as a coordination mechanism.
Lodree (2007) presented a model for minimizing the total expected cost of a two-level SC, given a
combination of backorders and lost sales, in a framework where the buyer was allowed to start emergency
replenishments in order to meet the backlogged demand. For some contexts where it was difficult to
estimate costs and the probability distribution of demand, Ryu and Yücesan (2010) proposed three fuzzy
newsvendor SC coordination models using quantity discounts, profit sharing and buyback contracts,
where the goal was to minimize the total “possible” costs.
An analysis of these and other newsvendor models for SC coordination show that only single-attribute
profit maximization or cost minimization approaches have been proposed hitherto. Therefore, this paper
proposes a multi-attribute model for coordinating a decentralized two-level SC by means of a buyback
contract. Using Multi-Attribute Utility Theory (Keeney and Raiffa, 1976), this model addresses retailers
and suppliers as decision-makers whose ordering and buyback decisions, respectively, are made by taking
into consideration the profit, the service level, and the environmental impacts of the chosen policy.

2 The Multi-Attribute Bargaining Model
Consider a newsvendor-type supply chain formed by two independent companies, a supplier and a
retailer, which are willing to develop exclusive partnership cooperation in order to obtain benefits for
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both parties. The retailer buys from the supplier Q units of a short life-cycle item, at price w, prior to a
selling season. The product is sold at price p to the final consumer. In order to encourage coordination
and to obtain more advantageous orders from the retailer, the supplier may offer to buy back a percentage
∆ of unsold items at a residual price r. Capacity constraints at the supplier are not considered, and the
retailer does not know what the supplier’s production cost c is. The supplier produces all the order
quantity Q which the retailer receives at the same time. The retailer must choose an ordering size Q by
taking into consideration that the demand x is stochastic.
It is assumed that unsold items held by the retailer after the selling season cannot be stored for future
purposes, nor sold at a residual price. They must be discarded in landfill sites at disposal costs hR or
returned to the supplier. Returned items are reprocessed at cost hS by the supplier, which is able to save a
fraction Ф of materials from the unsold products by means of a recycling process, which yields a unit
salvage value of v’. Both players are interested in maximizing their own individual utilities.
A context of partial backlogging is assumed. In other words, in a stock-out scenario, only a fraction β of
the excess demand (x-Q) is willing to wait for an emergency replenishment. Prior to the selling season,
the retailer must contract a lot size Q from the supplier and a contingency plan si from a finite set S= {s1,
s2,… sn} of n emergency replenishment schemes available. These schemes are different contingency plans
each of which are represented by a reduction coefficient ki on the replenishment lead-time, where 0< ki <
1. Each ki has a unit backorder cost bi charged by the supplier. Since the choice of si affects the ordering
decision through bi and ki, the alternatives for the retailer correspond to bi-dimensional vectors [si ; Q].
The decision-making processes at the retailer and supplier stages are modeled according to multiple
criteria, by taking into consideration the consequences for Profit, Service Level, and Environmental
Impacts. For the retailer, the Profit consequences πR are calculated as per Equation (1):
( p − w)Q + ( p − bi ) β ( x − Q) − l R (1 − β )( x − Q)
 px − wQ + r∆(Q − x) − hR (1 − ∆)(Q − x)

π R ( si ; Q) = 

if x > Q
if x ≤ Q

(3)

where lR is an opportunity cost of the profit lost by the retailer. Another retailer’s objective is to minimize
the non-monetary consequences on service level, which are modeled through the proportion of lost sales
over total demand x (Equation 2):
(1 − β )(x − Q)

LS(si ; Q) = 
x
 0

if x > Q
if x ≤ Q

(4)

The retailer is also concerned about mitigating the environmental impacts of solid waste emissions due to
scrapping unsold items. These possible impacts are due to the disposal, in landfill sites, of heavy metals
and environmentally harmful materials arising from unsold products which were not returned to the
supplier under a buyback mechanism. This attribute is modeled as per Equation (3):
0,
EI R (Q) = 
Y ∈ [0, (1 − ∆)δ d (Q − X ) ]

if x > Q or ∆ = 1
if x ≤ Q or ∆ < 1

(3)

where Y is a random amount of harmful materials which seeps out of the landfill barriers and damages the
environment. δd is a constant related to the undesirable property per unit of items discarded.
Within this multiple attribute approach, the retailer seeks a solution [si ; Q] which maximizes his multiattribute utility function. Whenever the property of additive independence is met (Keeney and Raiffa,
1976), the additive form is used, which is often found in emergency problems involving logistics and
maintenance (Almeida and Bohoris, 1996; Almeida, 2005). In this sense, the retailer’s multi-attribute
utility function may be represented as per (4):
R
U R ( s i ; Q ) = λ1R ⋅ u πR ( si ; Q ) + λ 2R ⋅ u SL
( si ; Q ) + λ 3R ⋅ u EIR ( s i ; Q )

(4)

where λR1+λR2+λR3=1 and the utility functions uπR, uSLR and uIAR are elicited over the consequences from
(1) to (3), respectively.
For each si, the retailer evaluates the value of Q which maximizes the expected value of the utility
function in (4). Thus, it is recommended that he should choose the vector [si, Q] which provides the
highest multi-attribute utility value. This is initially done in the absence of any buyback initiative (∆=0).
The supplier then evaluates, from his own perspective, the utility of the order [si, Q] intended by the
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retailer, based on Profit, Service Level, and Environmental Impacts. For the supplier, the Profit
consequences πF are calculated as per Equation (5):
 (w − c)Q + (bi − c'i )β ( x − Q) − lF (1 − β )( x − Q)

if x > Q

(w − c)Q − (hF + r −ν ' Φ)∆(Q − x),

if x ≤ Q

π (si ; Q) = 
F

(5)

where lF is an opportunity cost of the profit lost by the supplier and c’i. is the cost to the supplier of
producing one backlogged unit under the emergency scheme si. Since the survival of the supplier stage is
also dependent on the retail service to market, the supplier is also concerned with minimizing the impacts
of lost sales on service level, the consequences of which have been modeled in Equation (2).
Minimizing his own solid waste emissions is also a supplier’s decision attribute, which is modeled as per
Equation (6):
0,
EI F (Q) = 
 Z ∈ [0, (1 − Φ)∆δ d (Q − X ) ]

if x > Q or ∆ = 0
if x ≤ Q or ∆ > 1

(6)

where Z is a random variable similar to Y in (3). Given the assumption that the supplier’s preferences
present additive independence, his multi-attribute utility function is represented as per (7):
F
U F ( si ; Q ) = λ1F ⋅ uπF ( si ; Q ) + λ2F ⋅ u NS
( si ; Q ) + λ3F ⋅ u IAF ( si ; Q )

(7)

where λF1+λF2+λF3=1 and the utility functions uπF, uSLF and uIAF are elicited over the consequences arising
from (5), (2) and (6), respectively.
After assessing the expected value UR for the uncoordinated option [si, Q] intended by the retailer, the
supplier builds a discrete set of return percentages ∆ ∈ ]0; 100%]. The purpose is to assess if more
desirable results are obtained through a buyback coordination contract. Thus, he undertakes a scanning
procedure, by asking the retailer to inform him what the order [si, Q] would be if each option ∆ were
implemented.
The retailer then, for each buyback percentage, evaluates the new order [si, Q] that maximizes the
expected value of his multi-attribute utility function. These possible orders are sent to the supplier, who
evaluates his own utility value for each intended solution [si, Q]. A refined scanning process may be
undertaken by the supplier for new values of ∆ within an interval ]∆k-1; ∆k+1[ around a given ∆k.
After the supplier identifies the returning option ∆ that provides him with the highest utility value among
the entire set scanned, he confirms to the retailer the buyback percentage to be used. Thereafter, the
supplier’s buyback percentage and the associated retailer’s order [si, Q] are formalized in the supply
contract, which results in a multi-attribute coordinated solution for the supply chain.

3 Results Obtained
For newsvendor supply chains for which production/ordering decisions are made under multiple
objectives, this model provides a better treatment for the decision-making process. It enables trade-off
judgments among profit, service level and environmental impacts to be explored not only in ordering
decisions, but also in coordination decisions under a buyback mechanism. Numerical simulations showed
that, under a multi-attribute approach, the return policy is always attractive to the retailer, but it is not
always advantageous to the supplier. The benefits for the supplier of a SC coordination under a buyback
policy will depend fundamentally on the balance of his preferences among the decision attributes, which
are especially influenced by the trade-offs among environmental impacts versus profit and service level
preferences. Future research work is going to consider the possibility of veto for group decisions in the
additive model (Daher and Almeida, 2012).
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Abstract: This paper presents the application of a tool to evaluate the quality of services in a
company. This procedure is based on the SERVQUAL multiple-item scale; however, a new approach
is used instead of the Likert scale. In this new approach the items are evaluated through a set of
linguistic terms that are represented by fuzzy sets and, consequently, are converted into numeric
values through a procedure. The used procedure is based on an approach that infers from the group a
measure of appropriateness of a label to describe some numeric values.
Keywords: SERVQUAL; Linguistic Evaluation; Quality of Services.

1 Introduction
In Campina Grande, Brazil, the service sector is almost entirely composed by local companies and this
sector represents the main portion of the city’s economy, with an expressive increasing during the last
years. Despite of its importance to the city, the quality of the most offered services is very low. Due to the
installation of service companies from other states with a better standard of customer service, the local
companies need to perform an effort in order to change the status quo. The evaluation of the service by its
customers is a fundamental step in order to identify the problems and to propose changings.
The SERVQUAL is an instrument for evaluation and improvement of the quality of services, which is
based on the analysis of customers’ expectation and perception (Parasuraman et al., 1988). The
SERVQUAL and its extensions have been widely used to evaluate different types of service worldwide
(Carman, 1990; Lam, 1997; Cook and Thompson, 2000; Jiang et al., 2002; Gounaris, 2007). Basically,
the instrument uses a questionnaire in which the individuals evaluate some aspects of the service
considering their expectation over the service that will be offered and the perception over the service that
was offered. The evaluation is performed through the Likert scale (Likert, 1932), which measures the
level of agreement or disagreement on a symmetric agree-disagree scale.
This paper presents the application of a tool to evaluate the quality of services in a company in Campina
Grade. This evaluation tool is based on the SERVQUAL multiple-item scale; however, a new approach is
used instead of the Likert scale, which is used in the conventional SERVQUAL. In this new approach the
items are evaluated through a set of linguistic terms that are converted into fuzzy numbers, using a
procedure that infers from the individuals their perception in relation to the semantic values assigned to
the linguistic terms used.
The paper is structured as follows: Section 2 describes the SERQUAL multiple item scale; Section 3
describes the procedure to create the context-based scale; Section 4 presents the application of the
SERVQUAL-based scale to evaluate a company; Section 5 brings some conclusions.

2 SERVQUAL
The purpose of SERVQUAL is to develop a multiple-issue scale for measuring the perceived quality by a
consumer about a specific service (Parasuraman et al., (1988). It is divided into the following steps:
during the steps 1, 2 and 3, the questions that will corresponds to the evaluation items are formulated;
during the steps 4 to 9, it is described the way in which the data will be collected and the procedure to
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treatment of data; in step 10, it is performed an evaluation of the scale’s reliability and factor structure; in
the last step, finally, the procedure is validated.

3 Context-Based Scale
A stratified sampling from the group, who will perform the evaluation, must be selected in order to infer
the perception of these individual about some terms that will be used to evaluate the items according to
SERVQUAL scale. At the end of the inferring process the semantic values associated to a set of predefined terms will be determined.
The semantic values are represented by fuzzy sets (Zadeh, 1965) and they are responsible to give a
mathematical meaning to the linguistic terms. The inferring procedure proposed allows that the
perceptions of individuals are taken into account during the construction of the fuzzy sets providing a
better modeling of the language.
Moreover, the context in which the terms will be used is also considered. This is done verifying how the
group uses the terms to evaluate linguistically a variable whose numeric values are known. This variable
should be related with the context in which the term will be used. For this application, the variable is
related with the delay in a service and its numeric values are number of days.
Each member of the sampling evaluates, using a set of pre-defined linguistic labels, a linguistic variable,
which represents the number of days that a contracted service is delayed. During an individual face-toface meeting, the analyst asks to the individual of the sampling about his/her opinion in relation to a
number of y days of delay, where y={1, 2, 3, 4, 5, 6, 7, 8, 9, 10}. The individual must express his/her
perception using the following expressions: low, medium and/or high, being possible to use more than
one label to describe the same numeric value y. The same procedure is repeated with each member of the
sampling.
Then it is determined the degree of appropriateness (Lawry 2008; Lawry 2004) for each basic label to
describe a numeric value y. The appropriateness degree is given by the probability of the label being the
most appropriate label to describe y, according to the data collected. This probability is calculated through
the rule, which approximates probabilities by relative frequencies:
number of timesthat l wasused to describe y
µ l (y) =
number of timesthat the procedure was repeated

where
y = (1,L, 10) and l = (low, medium, high)
The appropriateness degree of a label l to describe a value (y) corresponds to the membership of y to the
fuzzy set associated with a label l.
With the probabilities that were calculated for each label, its respective functions are obtained through
linear regression. The linear regression is satisfactory since linguistic judgments are merely an
approximation of the real preference of decision makers, so obtaining more accurate values is impossible
or unnecessary.
1,

5 1
µlow =  − x,
3 3
0,

x ∈ [0, 2]
x ∈ (2, 5]
x>5

0,
x≤2

 2 + 1 x, x ∈ (2, 5]
3 3

µ medium = 1,
x ∈ (5, 6]
 1
3 − x, x ∈ (6, 9]
 3
0
x>9

0,

1
µ high =  x − 2,
3
1,

x≤6
x ∈ (6, 9]
x>9

By assumption, the term that represents an evaluation between low and medium are obtained adding the
connective conjunction to the labels low and medium. Similarly, the term that represents an evaluation
between medium and high are obtained adding the connective conjunction to the labels medium and high.
Similarly to the conventional fuzzy set theory, the membership functions for these cases are given by
µlow∧medium = min(µlow, µmedium ) and µ medium∧high = min(µ medium, µhigh ) (Lawry, 2008; Lawry, 2004).
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Applying Min operator to the membership function associated to the basic labels, we obtain membership
functions to the expressions whose shape can be approximated by a trapezoidal shape.
In order to operate the linguistic data, its membership functions are converted into real indices, which
capture the information contained in the fuzzy numbers. Delgado (1998) proposed a representation of
fuzzy numbers, which is based on a real index that capture information presented in the original fuzzy
number. The index value of a fuzzy number, the membership function of which is µ, is denoted by V(µ)
and it can be interpreted as a central value for the magnitude of µ. For a trapezoidal fuzzy number T(a, b,
c, d) and reduction functions s(r) = r, ( r ∈ [0,1] ),V(T) is given by:

V(T) =

(c+ b) (d − c) − (b − a)
−
2
6

For the membership functions determined, the following real indices were obtained (Table 1):
Table 6. Linguistic expressions and its respective numeric values.
Linguistic Terms
low
between low and medium
medium
between medium and high
high

Numeric Value
2.0
3.5
5.5
7.5
9.0

4 Applying the SERVQUAL-based scale
The SERVQUAL-based scale was applied to evaluate a company that offers services for computer
maintenance in Campina Grande, Brazil. At the end of the survey, only thirty questionnaires were
responded; also the users who participated of the survey presented similar characteristic (all of them are
undergraduate students), which could produce a biased result. However, this fact does not affect the
quality of the survey, since most of the customers of the company are undergraduate students.
The questionnaire contains twenty items, whose items are statements about the company in relation to the
following aspects: tangibles (four items), assurance (seven items), empathy (four items), reliability (three
items) and responsiveness (two items). For each item, the respondent must indicate his/her level of
discordance marking one of the five available responses (Table 1).
The questionnaire was applied to the group in two phases: before and after using the service. In the first
phase, the set of answers corresponds to the expectation of the individual about the service. In the second
phase, group expressed its perception over the contracted service.
Each answer is converted into a numeric value according to the Table 1. For each question item, the
individual responses are aggregated through a weighted sum to obtain the collective evaluation for that
question. The difference between the collective evaluation obtained by an item during the first phase and
the collective evaluation obtained by the same item during the second phase gives a measure of its
performance. The Table 2 and Table 3 present the obtained results.
Only Q3 presented a positive evaluation; this question is related with the appearance of employees and
the result indicates that according to the point of view of customers, the appearance is better than what
was expected by them. The opening hour (Q18) also presented a good performance. The worst
performance was verified in the aspect empathy, particularly in the item related with relationship with
customers.

Table 7. Evaluation Results.
Dimensions
Items
Expectation
Perception
Performance

Q1
8.17
6.73
-1.43

Tangibles
Q2
Q3
8.20 5.68
6.95 6.43
-1,25 +0,73

Q4
7.73
5.77
-1,97

Q5
7.97
6.30
-1,67

Q7
7.92
6.48
-1,43

Q9
7.95
6.15
-1,80

Assurance
Q13 Q17
8.15 6.58
6.40 6.13
-1,75 -0,45

Q19
7.78
6.87
-0,92

Q20
7.72
6.48
-1,23
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Table 8. Evaluation Results.
Dimensions
Items
Expectation
Perception
Performance

Q6
7.72
4.83
-2,88

Empathy
Q14 Q15
8.08 8.08
6.80 6.87
-1,28 -1,22

Q18
7.32
7.03
-0,28

Q8
8.03
6.77
-1,27

Reliability
Q12 Q16
7.93 7.25
6.62 6.17
-1,32 -1,08

Responsiveness
Q10 Q11
7.50 8.10
6.55 6.30
-0,95 -1,80

5 Conclusions
The main contribution of this new approach is the creation of a scale, which is based on the context and
on the individual who will use it. In this sense, the information collected from each linguistic evaluation
presents a better representation of the valuation that, intuitively, the individual assign to each linguistic
term used. However the result of the survey itself should be investigated since the collected sample
presented a bias in its respondents.
Acknowledgments. This paper is part of research studies funded by the Brazilian Research Council
(CNPq).
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Abstract: Production and maintenance planning are often in conflict. Production managers can see
maintenance activities as downtime, since the time required to perform maintenance activities could
be used for the production function. However, delaying maintenance activities can increase the
probability of failure and reduce the availability of the plant. In this study, we propose a model of
integrated group decision that takes into account two objectives that need to be optimized
simultaneously: minimizing the makespan and maximizing the availability of the system.
Keywords: Scheduling, production planning, maintenance planning, preventive maintenance.

1 Introduction
According to Pinedo (2012), scheduling problems concern the allocation of limited resources over time to
perform tasks to satisfy certain objectives. The meaning that can be given to resources and tasks are very
broad. Resources might be labor, money, machines tools, materials, energy, and so on. Furthermore, a
task could be of very different natures, from machining parts in manufacturing systems to processing
information in computer systems. Finally, there are different criteria for evaluating the performance of a
schedule depending on the specific context where the problem is faced. For the particular case of
manufacturing industries, production-scheduling problem is among the most common and important
problems, it provides economy of huge amount of money every year (Yulan et al, 2008). In classical
scheduling problems, the main objective is to find a schedule, in fact, an allocation of the operations in
time intervals on the machines that optimize some criteria. The most common procedure for finding a
solution consists of a establishing a permutation of the operations on each machine subject to precedence
constraints so as to minimize production time.
In fact, most research in the past has concentrated on models with a single objective. Recently,
researchers have begun studying models with multiple objectives as well, for example, see (Pinedo, 2012,
T’kindt & Billaut, 2006).
Furthermore, in the real world, any production system may fail; consequently a completely structured
schedule could be spoiled when a failure happens. Therefore, maintenance has an essential role in
ensuring that the system will keep producing for a long period of time without interruptions provoked by
failures. Thus, it is interesting to include the activity of preventive maintenance in a production schedule
in an integrated form (Ángel-Bello et al. 2011).
According to Allaoui et al (2008), on the literature, there are two more prominent approaches with regard
to the problem of integrating production and preventive maintenance. On the one hand some authors
approached this problem by determining the optimal preventive maintenance schedule in the production
system, on the other hand some others authors approached this problem by taking maintenance as a
constraint to the production system. So, for the former way to approach the preventive scheduling
decision is done simultaneously for the job scheduling decision, while on the second approach it is not.
So, the integrated approach to establishing production and maintenance schedules simultaneously still not
common (Chen, 2007, Sortrakul & Cassady, 2007, Alardhi et al 2007, Su & Tsai 2010, Benmansour et al.
2011).
In technical terms, according to Lee (1994), the problem of jointly scheduling of production and
preventive maintenance is a NP hard problem, what makes the use of heuristic a helpful natural
alternative in order to achieve the best solutions. Furthermore, the maintenance aspects involved on the
problem are non-linear, in this way the classical interactive multi-objective methods becomes not suitable,
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unless of a series of adaptation for overcome the non-linearity have being done before the process of
solution by itself start to be applied.
Once the maintenance has been taken into account, the conflict between production and maintenance has
to be tackled. In fact, production and maintenance planning are often in conflict. Production managers can
see maintenance activities as downtime because the time required to perform maintenance activities could
be used for the production function. However, delaying maintenance activities can increase the
probability of failure and reduce the availability of the plant. Production scheduling involves defining the
sequence in which activities should be done with different operational resources. On the other hand, the
planning of maintenance activities may involve a replacement policy for old equipment that consists of
replacing one item by another when it reaches a specific age or if it fails prior to that, and may also
involve systematic inspections.
In this way, there are two main challenges on the group decision problem for an integrated approach to
establishing production and maintenance schedules simultaneously. The first challenge is how to deal
with the conflicts between the decision-makers. The second is associated with the hard process to achieve
solutions in a multi-objective scenario.
For the both of challenges the classical way to solve multi-objective optimization problems is useless, it
basically consists of the scalarization of multiple objectives by a vector of relative preference. This
process is restricted to a point-by-point approach, where one solution in each iteration is modified to a
different solution, until an optimized solution be found. However, there are optimization processes much
more efficient. The evolutionary algorithm (EA) mimics nature’s evolutionary principles to drive its
search towards an optimal solution. The main aspect that makes the EAs superior is the fact that instead
one point per interaction, the whole population of solutions in each interaction is investigated. Actually,
the potential of the EA to find multiple optimal solutions in one single simulation run gives to EA a very
important role on the multi-objective optimization process (Deb, 2001).
In this study, we propose a model of integrated group decision that takes into account two objectives to be
optimized simultaneously: minimizing production time and maximizing system availability. The conflicts
of the maintenance function and production are dealt with under the approach of group decision making.
Furthermore the solution process is accomplished by an EMO procedure.
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Abstract: It is presented a work in progress. It is a process of group decision making with the aim of
improving a current real situation. It works interactively between the team of Operations Research
(OR) and people directly involved in the system.
Linear Programming was used to optimize the production plan considering the main products,
identified by ABC analysis, yielding results that improve the actual situation, and allows a better
utilization of the resources.
Work continues currently using Strategic Options Development and Analysis (SODA) methodology
within the field of Soft OR based on cognitive maps, in order to structure the organization's strategic
problems. Upon completion of the work it is expected to be designed a multimethodology that
combines soft and hard OR.

Keywords: Optimization, Linear Programming, SODA, Multimethodology

1 Introduction
In the city of Salta, northwest Argentina, small and micro enterprises constitute a significant part in the
regional economy. These small organizations are characterized by being family enterprises in which each
person assumes different roles, informality in the employment relationship, lack of strategic planning,
decision process based on experience and common sense of those responsible for the activity.
These features can cause difficulties in its continuity in aspects like expansion, either in quantity of
products or areas of influence, or technological changes or arising of competitors.
Complementary to this reality, there are several institutions, among which is the higher education,
which increasingly take on more responsibility to support those most vulnerable sectors of society. In this
sense, this and other works (Molina and Castellini, 2007), (Castellini and Elorza, 2008) (Castellini et al,
2010), (Ctchintian and Pieske, 2009), with similar features, contribute to the integration of the University
with the environment in which it is inserted.
In this context, this paper is a contribution from the University to a small organization, representative
of a sector that is in both small and larger communities. This is a bakery of two years of existence that
manufactures several products, derived from wheat flour, which are sold in the same place.
The aim of this work, in a first stage, is to optimize the production plan of the production plan that
maximizes gross profits taking into account the restrictions on the demand and on the production process,
and in a second stage working interactively with the people involved in the system to structure strategic
issues that arise in the organization.
The following sections present the methodology used, the analysis of results obtained and actions that
are proposed jointly considering group decision (Gomes and Trovato, 2011) by applying soft-hard
multimethodologies (Rosenhead, 1989), (Munro and Mingers, 2002) in Operations Research.
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2 Work Development
2.1 ABC Diagram
To estimate the demand for products sold by the company, it was considered the estimate consume per
capita per year, the population of the influence area of the venture and its competitors. It was relieved the
demand for the products in the area, obtaining the results shown in Table 1 that allows focus work on the
first three, tiras de pan francés (XTI), Tortillas (XTO) and media-lunas (XML) since they constitute 85% of
annual demand value (DAV).
Table 1. Product Information

Product

Price ($/un)

Demand
(un/day)

DAV
($/year)

DAV
cumulate
($/year)

%DAV
cumulate

Tira de Pan
Francés

1,25

480

599,53

599,53

33,1

Tortillas
Media luna
Surtido
Bollos
Chatas

0,50
0,75
0,50
2,50
0,33

1116
515
199
34
241

558,03

1157,56
1543,57
1643,03
1729,25
1808,68

64,0
85,3
90,8
95,6
100,0

386,01

99,47
86,22
79,43

Class

A

B
C

2.2. Linear Programming (LP)
This mathematical model is used to determine the optimal production plan, considering market
and production constraints (Hillier and Liberman, 2006), (Taha, 2006), (Winston, 2008)
It was relieved the information on product features and found that human resources and capital
available are the most relevant constraints to be considered. There were analyzed and determined sales
prices, direct costs and technological coefficients.
Overall, the objective function has the form:
N

max( z ) = ∑ c j .x j
j =1

Constraints are of the type:
N

∑ aij .x j ≤ bi and
j =1

N

∑ a .x
j =1

ij

j

≥ bi , i= 1 … m

Nonnegative conditions (NNC): x j ≥ 0, j = 1...N
Where
xj : decision variables
aij : technological coefficients (i = 1,2,…5; j = 1.2.3)
bi : independent terms
xj : decision variables
aij: technological coefficients (i = 1,2,…5; j = 1.2.3)
bi : independent terms
Processing the information gathered, the system was as follows:
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(7)
Where:
X TI, TO, ML are the amounts (in kg.) of products to produce and sell per day, of tiras (TI), tortillas (TO) and
media-lunas (ML).
(1) Indicates that the objective is to maximize the gross profit. Coefficients ci represent unit gross profit;
difference between unit sells price and unit direct cost; it’s:
Ci = sell price/kg - direct cost/kg. for each of the three products chosen.
In inequation (2) the left hand side (LHS) indicates the daily need of human resources and the right hand
side (RHS), the daily availability of human resources expressed in man hours/day, units (HH) / day. To
obtain the technical coefficients it was studied the production process.
In inequation (3) the RHS indicates the need of capital for inputs for each of the considered products and
the LHS the daily availability of capital, expressed in $/day. To obtain the technical coefficients it was
studied the production process.
(4), (5) and (6) refer that the daily production is at least equal to the estimated demand.
(7) Are the NNC.

3 Results and Conclusions
To process the previous model, Win QSB software was used, obtaining the following solution,
XTI = 96 kg/day,
XTO = 160 kg/day and
XML = 33 kg /day,
XMO= 13,72 HH/day, hours not utilized of human resources
XK= 0 $/day, money not utilized
Generating a daily gross profit of Z= 1511.28 $/day.
In terms of resources, inequation 2, there is underemployment of labor, using 13.72 hours of the 25
available (not utilized are 11.27 hs./day), so that, its shadow price is zero. It’s important information that
allows the re- assignation of functions to the personal. The capital available is used in full, $ 700,000, so
it’s a scarce resource, with a shadow price of $2.54, it means that if it were possible to dispose more
capital, for each additional monetary value it could increase the benefit available in $ 2.54.
Considering the demand constraints, the corresponding tiras fabrications (XTI) and media-lunas (XML)
are fulfilled in their minimum values of 96 and 33 respectively; while the tortillas (XTO) are produced far
exceed the minimum demand, because its advantage relation between gross profit and technical
coefficients .
Analyzing the results obtained through the model in conjunction with stakeholders in the real
situation, they noticed that it was appropriate because the information obtained could be very useful to:
a) Re-assign resources which can be used to improve the production plan or consider the
introduction of new products,
b) Analyze the relation between gross profit and technical coefficients for all the products in
order to increase benefits.
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Make a sensitivity analysis to understand the impacts related to changes in cost and/or
availability of resources, and the adition of new activities or restrictions on the current plan.

All these aspects are involved in what is generically known as Hard OR based on mathematical
models. During the work was the desirability of additional analysis, non-classical, prompting the use of
soft OR, characterized for the active participation of all the stakeholders and the analyst group along the
whole work, beginning with the definition of the problem and ending with the solution. This activity is
still in process and is summarized in the following section.

4 Actions in Development
Actually it is in use the method Strategic Options Development and analysis (SODA) (Eden apud
Rosenhead, 1989) included in what is known as Problem Structuring Methods (PSM) or Soft OR. It is
characterized for the treatment of non quantitative aspects, management of group processes and whose
expected outcome is the generation of clarity and confidence in the understanding of the issues, to make
better decisions. It uses Cognitive Maps(CM) to record individual perspectives on a problem. Includes
aspects related to social psychology.
Work is in progress with the active participation of stakeholders, together with the OR team
(Rosenhead, and Mingers 2001) to know the expectations of other stakeholders, such as decision-makers,
operators, customers, competitors, suppliers, OR team.
Cognitive Maps are being developed as a modeling tool to extract the views of individuals, which
will allow, with SODA method to obtain a general method of identifying the problem. The fusion of
individual cognitive maps (maps jointly developed in a workshop environment) provides a table for group
discussions.
These discussions, coordinated by the facilitator, create a portfolio of actions from which relevant
ones are emerging issues such as: a) Improvement of working conditions (hours) according to the vision
of operators; b) Implementation of a distribution system to increase sales, according to the vision of the
seller.
Finally, combine both methods, soft and hard OR, forming a multimethodology is convenient
because it allows to exploit the potential of both, as it’s possible to see in references (Mingers and
Brocklesby 1997), (Munro and Mingers 2002), (Eden, 2004), (Kotiadis and Mingers 2006), (Adamides et
als, 2008), (Bell et als, 2009), (Pollack 2007) and (Franco and Lord, 2011). It will be convenient because
it will allow jointly agree on which the problem is and how to facilitate the implementation of the
proposed improvements (Jackson 2006).
It thus complements the work done with mathematical tools of OR in organizations of the
environment through more than one hundred studies of real cases developed in OR subject of Industrial
Engineering at the National University of Salta, since 1995, summarized in a database that contains
information about organizations, the problems encountered and OR tools used by working teams made up
of students, monitored by teachers.
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Abstract: The purpose of this paper is to introduce a new approach to structure and elicit information
about practices that are carried out in the tecnichal-scientific software development, which
complement the processing methodology of information that carried the recent years. In structure,
prioritization and elicit of practices carried out by development teams, we will apply Card Sorting,
Kelly Grid and Multi-Voting.

Keywords: Kelly Grid, Card Sorting, Multi – Voting, Survey, Scientist, Scientific Software.

1. Introduction
In recent years, many scientific software development teams have faced the challenge of improving
their product and development process to keep up with faster and shorted funding cycles. Process
improvement in particular has followed to main strategies: adopting an industry-based improvement
framework, such as CMMI or a focused bottom-up approach, using surveys to assess problems and
priorities on development teams. The first approach has little or none success reported, indicating that
differences between commercial and scientific development may be so deep, that models cannot be
directly transferred without substantial tailoring. Surveys, on the other hand, are a widely used instrument
but have as their main drawback the lack of a systemic view and requiring a diagnostic on software
engineering to scientific teams, which derives in erratic or minor improvements.
The objective of this paper will be exploring and outlining a new framework to improve the elicitation
of problems related to software engineering in scientific software development teams. We will introduce
techniques like Repertory Grid (Kelly, 1955), Sorting Card (G. Rugg and P. McGeorge, 1997), and others;
that will allow us to identify areas of improvement in maintenance and development in technicalscientific software development teams. The framework uses team consensus and prioritization to identify
key areas to be included tackled as process improvement initiatives. This framework will be applied to
scientific software development teams of Dirección de Análisis Operativo de la Fuerza Aérea Argentina.
Our study will analyze the results of using an alternative framework to obtain input for process
improvement plans in scientific software development teams. We expect that results will reflect the
proposed framework outperforms some deficiencies in surveys, keeping requirements and logistics on the
study accessible to any organization. The combination of techniques allows a structured staging of
divergent generation of items, introspection and prioritization, maintaining candidate’s items in the
domain knowledge of scientific developers. This study establishes the basis for the use of combination of
quality tools to carry out process improvement activities in scientific environments.

2. Context
Surveys are a common Systems Engineering tool to investigate areas of improvement related to Software
Engineering in scientific teams. However, the use of surveys as the only tool to derive improvement plans
presents a series of drawbacks that have been researched (Jo Erskine Hannay et al., 2009) (Luke NguyenHoan et al., 2010) (Salo O. and Abrahamsson P, 2008) .
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First, the sample size always raises doubts about the validity of generalizing results. Surveys are also
subjective and qualitative tools, where answers may be influenced by respondents’ perceptions of
previous experiences, personal opinions and attitudes toward the study. Additionally, the uneven
background of people answering the survey leads to misunderstandings of the questions, invalidating the
results.
A deeper problem of surveys is that they reflect the mental model of the team conducting the study,
even using vocabulary in the software engineering field. On the other hand, the answers obtained fall
short on revealing the actual problems related to scientific teams daily development activities. In fact, a
survey with leading questions could also point improvements in the wrong direction, without reaching a
true understanding of the problems of the observed teams.
The difficulties in obtaining significant input to structure an improvement plan using surveys
motivated the definition of a more comprehensive framework, able to obtain uncontaminated input from
scientific teams, and then working on refining their understanding and priorities.

3. Tools and Methodology proposed to structure and elicit the information.
Although limitations of surveys to gather problems are clear, we still need some tools to obtain as
much information on pain points from development teams as possible. Since sample size is usually small,
we adopted techniques from the design domain that has a good fit on structuring brainstorming to produce
a categorized list of items.

Fig. 1. Techniques applied during the research.

Card Sorting (G. Rugg and P. McGeorge, 1997) is an exploration tool that allows free and divergent
generation of items in a first phase, and forces conceptualization through categories in a second. The
sorting exercise is very useful in understanding participants’ mental models, increasing the chances of a
successful adoption of the improvement plan. In the experiment we assigned three sticky notes to each
participant where they had to write the three top priority problems in their daily activities. After that, we
asked them to decide as a team how to group all the cards in four categories using a whiteboard. Finally
they named each category using their own vocabulary.
For the second phase, we used Kelly Grids (Kelly,G, 1955), which allow to make an introspection
about the situation, answering the questions how we are today and where do we go. It is an instrument
that evaluates structures and dimension of personal meaning that comes from The Theory of Personal
Constructs. This technique intends to capture how someone gives meaning to its own experience on its
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own terms. Kelly Grid is an interview designed to specify and analyses the constructs that someone used
to organize its own world.This interview generates a data grid that it is subject to multiple analyses
structure. All this, it have the purpose to draw the structure of the cognitive map of the subject from its
own semantic. This process has four steps:
1.
2.
3.
4.

Select the elements that will be used in this activity.
Build the constructs that comes from the selected elements.
Evaluates the elements against constructs.
Process the recollected data and analyses it.

For the final stage of the study, we applied Multi-voting tool to enable the group to make a quick
prioritization of candidate improvements. This input feeds directly into the process improvement plan.
The basic dynamic was to assign 5 voting points to each participant that could be discretionarily
distributed in the list of candidate improvements (Dunham Randall, 1998) (Michael Brassard and Diane
Ritter, 1994).

4. The Experiment
New techniques such as card sorting were very effective in energizing the group, obtaining input
from all participants and allowing them to share opinions and views. The highest level of rapport in the
group was more related to the type of function in the teams than to the project or team, indicating a degree
of commonality associated to the process and horizontal to the product.
During categorization, participants started a debate on the root causes of some problems, which
moderated for the sake of time, led to a very useful exchange of internal concepts that were understood
differently by clusters of participants.
Application of Kelly’s Grid activity induced scientists to express their constructs, generating some
conflict when they had to contrast them and therefore forcing participants to go deeper in the analysis of
their understanding of these concepts.
The last activity was executed quickly and with team consensus, establishing a ranking of problems
that have to be solved urgently.

5. Expected results
We expect that the combination of techniques will allow a structured staging of divergent generation
of items, introspection and prioritization, maintaining candidate’s items in the domain knowledge of
scientific developers. This study will establish the basis for the use of combination of quality tools to
carry out process improvement activities in scientific environments. One of the hypotheses still to be
proven is the relationship between prediction of Kelly’s Grid and multi-voting results, which we
anticipate to have a positive correlation.
The following graphics represents how we expect these activities will impact team’s knowledge from
idea generation to a prioritized list. A quantitative analysis will be conducted to evaluate and contrast the
different techniques.

Fig. 2. Results get from techniques.
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Abstract: The problem addressed by this article is to combat malnutrition and reducing food waste
through the collection and distribution of food that even in perfect conditions of use will be discarded
by low commercial value. The objective of this paper is to present an improvement to the process of
urban harvest food. To achieve this goal was an action research carried out by using a configuration
of Soft Systems Methodology. This methodology has proved to be able to structure the process of
gathering information in a scenario with multiple involved, enabling the systematic planning of
actions. This procedure was used in a real case, a single unit of a mixed organization that develops,
together with similar units in 350 cities met in Brazil, one of the largest programs of sampling and
urban distribution of perishable foods, in our country. To this end, collects food donors, sorts them
and then distributes in social institutions. Our expectation is that the results of the application will
contribute to the dissemination of the model, helping to reduce hunger, a complex social problem.
Keywords: Problem structuring, Soft Systems Methodology, Urban food harvest.

See full paper in the Volume II, page 289.
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Abstract: This research investigates coalition analysis in the graph model for conflict resolution by
incorporating preference uncertainty into three stability concepts, general metarationality (GMR),
symmetric metarationality (SMR), and sequential stability (SEQ). Depending on different ways of
accommodating preference uncertainty, four extensions are put forward. Interrelationships of
coalition stabilities are examined within each extension and across the four extensions. A case study
is carried out to illustrate how to apply the proposed extensions.
Keywords: Coalition analysis; Preference certainty; Group decision; Graph model for conflict
resolution.

1 Introduction
The graph model for conflict resolution has proved to be a simple but flexible group decision technology
to model and analyze strategic conflict in which two or more self-interested agents are in dispute over a
particular issue [Fang et al., 1993, Kilgour and Hipel, 2005]. The application of the graph model
methodology involves two stages: modeling and analysis. The modeling stage identifies two or more
decision-makers (DMs) who hold stakes in the conflict situation, a set of feasible states representing
potential outcomes of the conflict, state transitions among feasible states controlled by each DM, as well
as all DMs' relative preference over feasible states [Fang et al., 1993]. After a conflict model is calibrated,
the analysis stage includes a standard stability analysis and some follow-up analyses such as coalition
analysis [Kilgour et al. 2001; Inohara and Hipel, 2008; Xu et al., 2010] and status quo analysis [Li et al.,
2005a, 2005b; Xu et al., 2009]. Built upon a noncooperative concept that each DM behaves
independently, the stability analysis assesses whether a state is stable for each DM and an equilibrium is
ascertained if a state is stable for all DMs in the conflict model. An equilibrium usually corresponds to a
potential resolution for the conflict in question. Coalition analysis, on the other hand, follows a
cooperative viewpoint and assesses whether an equilibrium under individual calculations can be upset by
a subset of DMs forming a coalition and coordinating their moves [Kilgour et al., 2001; Inohara and
Hipel, 2008; Xu et al., 2010].
Coalition analysis has been actively researched in game theory [Aumann and Hart, 1994; van Deemen,
1997]. The research on coalition analysis reported in this article is specifically designed for the graph
model for conflict resolution. As Kilgour et al. [2001] pointed out, coalition analysis examines whether a
subset of self-interested and independent DMs can jointly improve their position by forming a coalition
and coordinating their moves. This paper follows the idea in [Kilgour et al., 2001; Xu et al., 2010] and
treats coalition analysis as a follow-up analysis after the standard stability analysis. As such, only
equlibria or potential resolutions under individual calculations will be examined for coalition stability.
Within the graph model framework, coalition analysis has been actively studied by Kilgour et al. [2001],
Inohara and Hipel [2008], and Xu et al. [2010]. Kilgour et al., [2001] put forward a coalitional Nash
stability definition with simple preference. Subsequently, Inohara and Hipel [2008] extended the idea and
introduced coalitional GMR, SMR, and SEQ stabilities. For tractability, the aforesaid research has
dropped a standard restriction in the graph model on a legal sequence of moves where a DM may move
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more than once but not consecutively. This relaxation basically limits the applicability of the research to
transitive graphs with simple preference. Preference uncertainty [Li et al., 2004, 2005b] was introduced to
coalition analysis by Xu et al. [2010] and conservatively and aggressively coalitional Nash stabilities are
defined for general graph models depending on how uncertain preference is incorporated into the stability
definitions.
The purpose of this research is to examine coalitional GMR, SMR, and SEQ stabilities with preference
uncertainty by extending the research reported in Xu et al. [2010] and Inohara and Hipel [2008]. To keep
notation consistent with individual stability definitions in Li et al. [2004], four versions of each coalition
stability will be defined depending on different attitudes towards preference uncertainty by the first-move
coalition members. Interrelationships are investigated for different coalitional solution concepts within
each extension and the same coalitional solution concept across different extensions. A bulk-water export
conflict in Atlantic Canada is developed to illustrate how to apply the proposed research.

2 Interrelationships of coalitional stabilities with preference uncertainty
Denote coalitional Nash, GMR, SMR, and SEQ stabilities by CNash, CGMR, CSMR, and CSEQ, then
the interrelationships of coalitional stabilities within any particular extension are illustrated as a Venn
diagram in Fig. 1.

Fig. 6. Interrelationships of coalitional stabilities within each extension

Across the four different extensions labeled as a, b, c, and d [Li et al., 2004], CNash has to be treated
separately from the other three coalitional stabilities as it does not consider response by opponents to the
first mover(s) and, hence, has only two extensions as opposed to four extensions for CGMR, CSMR, and
CSEQ. The interrelationships of CNash across the four extensions are thus shown in Fig. 2.

Fig. 2. Interrelationships of coalitional Nash stabilities across extensions
Let CSC be a generic coalitional solution concept, which can be either CGMR, CSMR, or CSEQ. The
interrelationships of the other three coalitional solution concepts can be illustrated in Fig. 3.
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CSCd

CSCb

CSCc
CSCa

Fig. 3. Interrelationships of coalitional stabilities across extensions, where CSC = CGMR, CSMR, CSEQ

3 Concluding remarks
This research introduces preference uncertainty into coalition analysis with three solution concepts,
GMR, SMR, and SEQ, in the framework of the graph model for conflict resolution. The interrelationships
among coalitional solution concepts are investigated and the proposed development is illustrated by a
bulk-water export conflict that occurred in Atlantic Canada. Future work will address how to represent
the new development in a matrix form so that computer implementation can be conveniently tackled.
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1 Introduction
With the progress of computational tools, simulation of multiple participant decision making has
advanced considerably since the seminal work of Schelling (1978), which employed pennies, dimes and a
chess board to study emergent behavior of multiple decision makers acting individually. Agent-based
modeling and simulation is one particular tool in the current state-of-the-art of complex systems research
as more and more researchers utilize its approach to simulate emergent processes in human institutions
(Axelrod, 1997), land-use (Matthews et al., 2007) and urban dynamics (Heppenstall et al., 2012),
epidemics (Carpenter & Sattenspiel, 2009) and disaster response (Liu et al., 2009), and many more areas
of application. Inside “would-be worlds” (Casti, 1997) or artificially “generated societies” (Epstein,
2006), researchers can avoid the prohibitive high costs and ethical issues of testing potentially ineffectiveat-best, or at worst, destructive policies on human populations and their environments. Although agentbased modeling and simulation has been heralded as a “powerful simulation modeling technique”
(Bonabeau, 2002), its results are only as compelling as the assumptions, physical laws and decision rules
to which the model, its environment and agents are bound.
As with any model, design of an agent-based model is subject to the principle of Ockham’s razor, that
“plurality must never be posited without necessity.” Moreover, as with any computer program,
conclusions drawn from an agent-based simulation are subject to the adage of “garbage in, garbage out.”
In consideration of these heuristics, the authors propose an agent-based modeling and simulation
framework in which decision rules are inspired by solution concepts of the Graph Model for Conflict
Resolution (GMCR) (Fang et al., 1993), which are both parsimonious and scientifically sound. Agents
who employ decision rules that are formulated after GMCR solution concepts anticipate moves of other
agents. To the best of the authors’ knowledge, this work is the first to introduce solution concepts into
agent-based methods, which was recommended by Hipel and Fang (2005).
The objective of this work is to introduce the basic formulations of decision rules inspired by GMCR
solution concepts to be incorporated into an agent-based modeling and simulation framework. Firstly,
however, an agent-based modeling and simulation framework must be architected with certain
components in order to house such decision rules. Briefly, the components of the GMCR framework and
their counterparts in an agent-based modeling and simulation framework are outlined. Then, three
different decision rules inspired by Nash stability (R) (Nash, 1950, 1951; von Neumann and Morgenstern,
1944, 1953), general metarationality (GMR) (Howard, 1971) and symmetric metarationality (SMR)
(Howard, 1971) are introduced. To conclude, future work on applying the framework and decision rules
to a real-world Tragedy of the Commons-type (Hardin, 1968) challenge is proposed.

2 Proposed Agent-Based Modelling and Simulation Framework
There are four fundamental items required for an agent-based model and simulation, as listed by Macal
and North (2006): 1) agents and their variables, 2) environment, 3) agent methods, and 4) agent
interactions. Specifically, embedded within the agent methods are decision rules, which feign a level of
intelligence based on an algorithmic abstraction of human-like decision making. It is the formulation of
these methods with which we are presently concerned.
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In order to utilize GMCR solution concepts in decision rules, certain variables must be defined in the
modeling and simulation framework. Specifically, GMCR solution concepts refer to 1) decision makers
(DMs), 2) their options, 3) states which are the outcomes or scenarios after DMs select their strategy, and
4) their preferences over the states (Fang et al., 1993). Their counterparts in an agent-based modeling and
simulation framework are listed in Table 9. Agents are all DMs and their options and preferences are
agent variables. The environment is characterized by the states which describe the overall status of all
agents’ actions.
Table 9. Components of the GMCR framework and their counterparts in the proposed agentbased modeling and simulation framework.
Graph Model for Conflict Resolution Framework
(Fang et al., 1993)
Real-world conflict
Modeling Decision Makers (DMs)
DM’s options
DM’s strategy
States
DM’s preferences
Analysis
Solution Concepts
Individual stabilities
Equilibria
Information to assist DMs in reaching a possible
resolution to a conflict.

Agent-Based Modeling and Simulation Framework
(proposed)
Real-world problem/challenge
Modeling
Agents
Agent’s options (agent variable)
Agent’s strategy (agent variable)
Environment
Agent’s preferences (agent variable)
Modeling
Decision rules (agent method)
/Simulation Monitor the environment (agent method)
Exchange information (agent method)
Information to assist system designers in the development of
societal-technological systems.

An important difference between the GMCR and agent-based frameworks is that a GMCR analysis is
static, whereas an agent-based simulation is dynamic. Whereas DMs use GMCR solution concepts to
differentiate between individually stable and unstable states as well as between equilibrium and nonequilibrium states, agents use decision rules to select their strategy in the next time step after sensing the
current state of all agents’ actions and obtaining information from other agents. Current definitions of
solution concepts are sufficient to determine whether an agent should maintain a current strategy by
invoking individual stability. However, the definitions need to be extended to determine a particular
course of action when the current state is found to be individually unstable for an agent.

3 Decision Rules: Extensions of GMCR Solution Concepts
As GMCR solution concepts model strategic behavior, they provide a theoretical foundation for
formulating agents’ decision making rules. The solutions concepts model proactive behavior akin to how
a chess player envisions consequences of possible moves. For consistency with GMCR terminology,
agents are hereafter referred to as DMs. All DMs are assumed to think and act independently but interact
with the environment in order to sense the current state of all DMs’ actions. Each DM is assigned only
one of the solution concepts to follow when deciding upon a strategy. The general idea of the following
decision rules is that when a state is found to be stable, no change is made to the DM’s strategy. When a
state is found to be unstable, however, a minimum-maximum optimization approach is undertaken to
determine which new strategy to select.
3.1 Nash Stable (R) Decision Rule
A state is Nash stable for a DM if, and only if, all of the moves available to him, all other things held
constant, would lead to less preferred states compared to the current state. If a state is Nash stable for a
DM who employs a Nash decision rule, then the DM’s strategy does not change.
If a state is not Nash stable, then the set of more preferred states must be orderable from most to least
preferred. If the set contains more than two states, then preferences must be transitive such that strategy
selection is unambiguous. A DM chooses the strategy that would result in the maximally preferred state.
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3.2 General Metarational (GMR) Decision Rule
The logic of GMR considers the consequence of possible countermoves that other DMs can make in
response to a DM’s move. After determining the set of more preferred states compared to the current
state, the DM searches for at least one future state which other DMs can move to that would render him in
a worse-off position than at present. If one exists, then the current state is GMR stable and a DM who
employs a GMR decision rule does not move.
On the other hand, if all future states are more preferred for a unilateral improvement, then the DM can
move to that new state and expect a better standing despite other DMs’ countermoves. A DM decides his
strategy in a two-step optimization process. First, for each move that would lead to a better state after
other DMs’ countermoves, the worst-case scenarios are obtained. Then, the DM chooses the strategy that
leads to the best worst-case scenario.
3.3 Symmetric Metarational (SMR) Decision Rule
SMR takes GMR one step further to consider whether a DM may be able to respond and vindicate
himself to a more preferred state from the current state after an initial move and any sequence of
countermoves by other DMs. In this case, the DM accepts the strategic risk of temporarily experiencing a
less preferred outcome imposed by another agent given some insurance that he can rebound. When a DM
does not have an effective response to other DMs’ countermoves, the current state is SMR stable. Thus, a
DM who employs SMR decision rules does not move.
If the current state is SMR unstable, then a DM can move to a more preferred state compared to the
current state after any possible sequence of other DMs’ countermoves have put the said DM in a less
preferred state. The DM selects his strategy based on a max-min-max decision method. First, for all
countermoves of other DMs, he determines his best response. Second, for each initial move by the DM,
the worst-case of the best responses is obtained. Finally, the DM selects the strategy that leads to the best
worst-case of the best response.

4 Future Work
The prospective use of the proposed agent-based modeling and simulation framework, outfitted with
GMCR inspired decision rules, is in the simulation of real-world policy challenges that are characterized
by attributes of the Tragedy of the Commons model (Hardin, 1968). A tragedy of the commons involves
multiple participants who are faced with a common pool resource (CPR) dilemma – a situation of difficult
exclusion and high subtractability (loss after consumption) (Ostrom et al., 1994). An agent-based model
will be developed to study the systemic responses to different policies that attempt to prevent and reverse
degradation of a system, particularly in water resources systems. For an agent-based simulation, we will
propose a module to simulate the CPR dilemma to test policies which may in turn be useful to inform
policy design. The module focuses on testing the effectiveness of policies for a population of participants
who follow decision rules defined in this work.

References
Axelrod, R. (1997), The Complexity of Cooperation: Agent-Based Models of Competition and Collaboration,
Princeton, NJ: Princeton University Press.
Bonabeau, E. (2002), Agent-based modeling: methods and techniques for simulating human systems. PNAS, 99
(Suppl 3), pp. 7280-7287.
Carpenter, C., & Sattenspiel, L. (2009), The design and use of an agent-based model to simulate the 1918 influenza
epidemic at Norway House, Manitoba. American Journal of Human Biology, 21(3), pp. 290–300.
Casti, J. L. (1997), Would-Be Worlds: How Simulation is Changing the Frontiers of Science, New York: Wiley.
Epstein, J. M. (2006), Generative Social Science Studies in Agent-based Computational Modeling, Princeton:
Princeton University Press.
Fang, L., Hipel, K. W., & Kilgour, D. M. (1993), Interactive decision making: The graph model for conflict
resolution, New York: Wiley.

Group Decision and Negotiation – GDN 2012
20-24 May 2012, Recife, Brazil

237

Hardin, G. (1968), The tragedy of the commons. Science, 162 (3859), pp. 1243-1248.
Heppenstall, A.J., Crooks, A.T., See, L.M. & Batty, M. (Eds.) (2012), Agent-Based Models of Geographical Systems,
Dordrecht: Springer.
Hipel, K. W., & Fang, L. (2005), Multiple participant decision making in societal and technological systems, in T.
Arai, S. Yamamoto, K. Makino (eds.), Systems and Human Science - for Safety, Security and Dependability,
Amsterdam: Elsevier, pp. 3-31.
Howard, N. (1971), Paradoxes of Reality, Cambridge: MIT Press.
Liu, Y., Okada, N., Shen, D., & Li, S. (2009), Agent-based flood evacuation simulation of life-threatening conditions
using vitae system method. Journal of Natural Disaster Science, 31 (2), pp. 22-41.
Macal, C. M., & North, M. J. (2006), Tutorial on agent-based modeling and simulation part 2: how to model with
agents, in Perrone, L. F., Wieland, F. P., Liu, J., Lawson, B. G., Nicol, D. M., and Fujimoto, R. M., (Eds.),
Proceedings of the 2006 Winter Simulation Conference, pp. 73-83.
Matthews, R. B., Gilbert, N. G., Roach, A., Polhill, J. G., & Gotts, N. M. (2007), Agent-based land-use models: a
review of applications. Landscape Ecology, 22 (10), pp. 1447-1459.
Nash, J. F. (1950), Equilibrium points in n-person games, PNAS, 36, pp. 48-49.
Nash, J. F. (1951), Noncooperative games. Annals of Mathematics, 54 (2), pp. 286-295.
Ostrom, E., Gardner, R., & Walker, J. (1994). Rules, Games, and Common-Pool Resources, Ann Arbor: University of
Michigan Press.
Schelling, T. C. (1978), MicroMotives and MacroBehavior, New York: Norton.
von Neumann, J. & Morgenstern, O. (1944, 1953), Theory of Games and Economic Behaviour, 1st ed. 1944, 3rd ed.
1953, Princeton: Princeton University Press.

238

Group Decision and Negotiation – GDN 2012
20-24 May 2012, Recife, Brazil

A Simple Bargaining Mechanism That Elicits Truthful Reservation
Prices
Steven J. Brams1, Todd Kaplan2, D. Marc Kilgour3
1

New York University, New York, NY, USA
2
University of Haifa, Haifa, Israel
3
Wilfrid Laurier University, Waterloo, ON, CANADA

mkilgour@wlu.ca

Abstract. We describe a simple 2-stage mechanism that induces two bargainers to be truthful in
reporting their reservation prices in a 1st stage. If these prices criss-cross, the referee reports that they
overlap, and the bargainers proceed to make offers in a 2nd stage. The average of the 2nd-stage offers
becomes the settlement if both offers fall into the overlap interval; if only one offer falls into this
interval, it is the settlement, but is implemented with probability ½; if neither offer falls into the
interval, there is no settlement. Thus, if the bargainers reach the 2nd stage, they know their
reservation prices overlap even if they fail to reach a settlement, possibly motivating them to try
again.

Keywords: Bargaining, Mechanism Design, Truth-Telling, Probabilistic Implementation, Incomplete
Information.
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Abstract: Social decisions are complex because it involves many users. Such decision is made by a
group of people who may be the users themselves or their representatives. The voting procedures
based on simple majority rule can be biased in the final result, as well as it can lose information of
voters’ preferences in the alternatives. Therefore, it is proposed in this paper a preference aggregation
model using the ELECTRE IV to support individual decision making and, later, to aggregate the all
individuals’ opinion. As illustration, the proposal was implemented in a context of participatory
budgeting.
Keywords: Social decisions, preference aggregation, Electre IV.

1 Introduction
In a capitalist democracy there are essentially two methods by which social choices can be made: voting typically used to make “political” decisions - and the market mechanism - typically used to make
“economic” decisions (Arrow, 1950).
According Young (1988) a central problem in democratic theory is to justify the principle of majority
rule. Why should the opinion of a majority of citizens or of their elected representatives define the society
opinion? Let’s give an example: assume that there are four voters, D = {d1, d2, d3, d4}, and they need
choose an alternative among a set with four actions, such that A = {a1, a2, a3, a4}. Assuming, the final
result, in voting procedure, is: 02 votes for ‘a2’, 01 vote for ‘a1’ and 01 vote for ‘a4’. In this case the
chosen alternative will be ‘a2’. However, there is a loss of information of voters’ preferences over other
alternatives, principally about the ‘a3’.
Now, assume that the total ranking of actions, in opinion of each voter, is: d1 = {a2, a3, a1, a4}, d2 = {a1,
a3, a4, a2}, d3 = {a2, a3, a4, a1} and d4 = {a4, a3, a1, a2}. Despite the alternative ‘a2’ receive the most votes
in the first position; it is the alternative that receives the most votes in last place too. Therefore, the
adoption of this alternative may generate a high level of dissatisfaction among the voters. In this case, an
intermediate alternative, such as ‘a3’, can be better, because it is at least one of the best in the opinion of
all voters. Note that this action not appears when considering only the first position. This is a very
common result in voting procedures, especially when the group of voters has different points of view.
Therefore, this paper proposes to use of a multicriteria decision making based on Electre IV method to
support the decision making individually and, in the sequence, to aggregate the individuals’ preferences.

2 Proposed model
The preferences of decision-making in ELECTRE methods are modeled using binary relations
outranking, S, which means “at least as good as” (Roy, 1974; Figueira et al., 2006). The outranking
methods do not allow compensation of the alternatives between criteria, important in the evaluations
where a loss of an alternative, in a criterion, should not be compensation by gains in another (Vincke,
1992). The ELECTRE methods evolved through a series of versions: ELECTRE I (Roy, 1968),
ELECTRE II (Roy & Bertier, 1973), ELECTRE III (Roy, 1978), ELECTRE IV (Roy & Hugonnard,
1982), ELECTRE IS (Roy & Skalka, 1984) and TRI (Yu, 1992).
Especially, the Electre IV is designed for ranking problematic (P. γ) and it is a pseudo-criterion based
procedure. This method was developed by Roy and Hugonnard, in 1982, for use in circumstances in
which it is not possible to specify criteria weights. Therefore, the Electre IV is recommended to aid social
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decisions, such as Participatory Budgeting, principally, because the elicitation of criteria weights is a
difficult task or even impossible. See more information about Electre IV in Alencar et.al (2010); Belton
and Stewart (2002); Hugonnard and Roy (2002); Figueira et al. (2006); Milani et al. (2006); Roy and
Bouyssou (1993); Roy and Hugonnard (1982); Shanian and Savadogo (2006); and Vincke (1992).
As mentioned earlier, the scenario chosen, to illustrate the proposed model, is the Participatory Budgeting
(PB). To understand how the PB occurs, see more in: Fontana and Morais (2011); Silva et al. (2010); and
World Bank (2008).
To illustrate the proposed procedure, each voter, into a group of three residents V = {v1, v2, v3}, should be
rank (intuitively and individually) eight potential actions, A = {a1, a2,. . . , a8}, from ‘the highest priority’
to ‘lowest priority’ for the living micro-region. These alternatives are following:
a1 - Implementation of a public square in the B Street;
a2 - Paving the X, O and L Streets;
a3 - Implementation of a popular pharmacy in the Q Street.
a4 - Revitalization of the square located in the F Street;
a5 - Renovation and expansion of health center located in the Y Street;
a6 - Rehabilitation of leaking points of the water distribution network;
a7 - Rehabilitation and expansion of the sewer network.
a8 - Paving the H, Z and D Streets;
Moreover, to help the voters in this rank procedure, it is suggested some criteria for alternatives
evaluation, such as:
Cr1 – What is the comfort generated by the alternative in the residents’ lives?
Cr2 - What is the gain generated by the alternative in the community’s infrastructure?
Cr3 - How many residents benefit from the alternative?
For all these criteria, in order to facilitate the evaluation procedure, a verbal scale is adopted, which is
later cardinalized as follows: (4) Very big-VB, (3) Big-B, (2) Medium-M: (1) Low-L, (0) Very low-VL.
Despite the third criterion refers to number of residents benefit, the voters do not have such information.
Thus, the verbal scale will express a general view on each alternative. This information is enough to reach
a decision-making that expresses the voters’ opinion, once the Electre IV performs a comparison pairwise
and it does not compensatory. After that, first stage of Electre IV method is applied. The Table 1 shows
the final result for each voter vi.
Table 1. Individual final result
Rank
1st
2nd
3rd
4th
5th
6th
7th

Voter (v1)
a2
a1
a4 , a5
a8
a6
a7
a3

Voter (v2)
a6
a1 , a2
a8
a3
a5
a4
a7

Voter (v3)
a2
a1 , a3 , a6 , a7
a4
a8
a5

In the second stage, the resulting ranking of each voter is considered as a criterion, summarizing the
views of every voter. Thus, the ELECTRE IV is applied to aggregate the voters’ opinions. The global
rank that represents the group point of views is showed in figure 1.

Fig. 1. Global rank.
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3 Discussions and concluding remarks
There are several multi-criteria decision making methods that can be used to reach the best compromise
alternative. However, the Electre IV is appropriate in the preferences aggregation in social decisions
because: (1) voters typically have different preferences due to their experience, knowledge and needs; (2)
it is desirable a ranking of the alternative, because it is not clear how many alternatives may be deployed
in the city due to budgetary constraints; and, finally, (3) it is not desirable that the opinion of a voter be
compensated by the opinion of another voter.
Some assumptions made may limit the use of the model. It was considered here that each participant
prefers alternatives that provide the greatest welfare of the community and not only for their own needs.
Moreover, it is believed here that each participant is able to evaluating the alternatives with a nominal
scale, considering that the number of alternatives is relatively small (n ≤ 10).
The stage of individual evaluation is the phase that get a largest understanding of voters’ preferences,
where is generated the individual ranks. However, the biggest advantage is the ability to direct voters to
facilitate their evaluation process. For them, the evaluation procedure according to each question is easier,
because it must evaluate the alternatives by a single point of view or criterion, as without this the same
direction they can find a difficult trade-off between the intrinsic criteria that would influence their
decision. This procedure can minimize or even eliminate errors by intuitive ordering. Moreover, this
paper does not consider a deliberation situation where the opinion of some of the voters’ can influence the
opinions of the others. This point is suggested for future works.
To sum up, it is importantly to note that the number of voters in a social decision can be high, as can be
supposed in a participatory budget. Therefore, the complexity of decision making, without using a
decision aid method, can be raised so much the greater the number of differing opinions. The use of a
decision method, as the Electre IV, is simplified with the implementation of a computerized system,
which is becoming common in most decision-making environments.

Acknowledgments. This paper is part of research studies funded by the Brazilian Research Council
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Abstract: This piece of research examines how individual influence on a ranking-decision made by
groups is related to individual differences in characteristics and behaviors of group members.
Keywords: Ranking, Individual Influence, Individual Differences, Personality, Face-to-Face Group
Discussion, Group Decision, Content Analysis.

1 Introduction
Several different aspects of group decision making have been examined in the literature, e.g. group think
(Janis, 1982). This piece of research addresses a scarcely tackled topic, which is individual influence of
group members’ characteristics and behaviors on the group decision, specifically on the closeness of
individual rankings to group rankings.
Many real world decision problems are solved by ranking a number of alternatives (Cook, 2006). Since
setting up a ranking, as compared to choosing the best decision, may increase cognitive effort
(Hollingshead, 1996), groups are frequently employed to rank alternatives, e.g. allocating priorities to
R&D projects (Cook and Seiford, 1978).
Prior to group meetings, individuals are very commonly asked to pre-consider a decision individually
(Milch et al., 2009). In many cases, especially if the number of persons and alternatives goes up, the
group’s final ranking differs from its members’ individual rankings. Apart from some exceptions, e.g.
Deuling et al. (2011), the question which and how individual differences in characteristics and behaviors
can make certain group members more and others less influential, has not been covered extensively in the
literature of group decision making (Bonner et al., 2002). Nevertheless, few would deny the impact of
individual differences, e.g. personality, on groups’ decision making patterns (Bonner et al., 2002).

2 Individual Influence on Group Rankings
Although numerous studies, e.g. Brauer et al. (1995), showed that discussion content has much predictive
power in explaining the output of decision making groups (Milch et al., 2009), many authors studying
individual influence neglect the discussion process and focus only on the group output, e.g. Ohtsubo and
Masuchi (2004). Of those studying influence during the group process, only Kaplan and Miller (1987),
Weisband (1992), Littlepage and Mueller (1997) and Littlepage et al. (1995) study behavior during the
group discussion as explanatory variable for (individual) influence on the group output. As far as we
know, only the latter two of these studies examined individual influence in an input-process-outputframework, i.e. analyzed the impact of member characteristics (e.g. personality) on the group discussion
(e.g. speaking-time) and in turn on the group decision. In those two studies influential behavior was rated
by group members. However, self-reports (Watson et al., 1991) as well as observer-reports (Baumeister et
al., 2001) during group discussions have been disadvised for studying interactions in problem solving
groups. Thus, as content analysis is not affected by recall bias (Barr et al., 1992) and useful for the
identification of individual differences between communicators (Weber, 1985), we use content analysis to
examine individual discussion content in a fuller and more objective way.
Given that groups are complex systems and that group processes have temporal patterns (Arrow et al.,
2004) we will perform a dynamic content analysis, considering discussion phases. That enables us to
explore how quantitative and qualitative aspects of the group discussion change over time, which will be
related to both input (e.g. personality) and output, i.e. individual influence on the group ranking
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(Weingart et al., 2004). As empirical and theoretical research, e.g. Isenberg (1986), has shown that
information and persuasive arguments are often the basis of influence in decision making groups
(Littlepage et al., 1995), we consider verbal communication between members.
From identifying what has not been tackled in the field of individual influence in decision making groups
yet, we formulate our central research question as follows: “How do naturally varying individual
differences of individually pre-decided group members (e.g. personality), relate to quantitative and
qualitative aspects during group discussion phases, that in turn are expected to impact the amount of
influence members have on the group ranking?”

3 Study Design and Methodology
In order to answer our central research question we conducted a laboratory study with a sample of 200
students. After filling a pre-discussion questionnaire the subjects worked on the “Desert Survival
Situation” (Lafferty and Pond, 1974). This classical ranking task has an objectively correct solution,
which is difficult to verify (McGrath, 1984), a situation common both in business and personal life
(Littlepage et al., 1995). Subjects had to rank 15 given objects (e.g. knife, mirror) according to
importance for survival in the desert, first individually and then as groups of five in face-to-face
discussions. Afterwards subjects filled a questionnaire on the group discussion.
Following the stages of content analysis by Srnka and Koeszegi (2007), after having video-taped group
discussions, we generated transcripts thereof for content analysis and for quantitative measures, e.g.
number (and type) of interruptions/overlaps. The coding scheme will contain categories of the
Conversational Argument Coding Scheme (Meyers et al., 2000). The frequency of those categories
throughout discussion phases will be related to the closeness of members’ rankings to the group ranking.

4 Preliminary Results
Being an important prerequisite for individual influence, we checked for preference diversity (Bonner,
2000), among individual rankings in each randomly assigned group. Kendall’s coefficient of concordance
(Churchill and Iacobucci, 2005) revealed that all groups had a sufficient and quite similar amount of
preference diversity, the latter ensuring comparability of groups.
We found a substantive variation in the amount of individual influence, as evidenced by Spearman’s rank
correlation coefficient (Churchill and Iacobucci, 2005) between individual and group rankings.
Additionally the clearly insignificant Pearson Correlation of -0.083 revealed that there was literally no
linear association between extraversion and influence, which is consistent with Littlepage et al. (1995).
We consider this a strong indicator that simple input-output models are insufficient to explain the effect
of extraversion on the closeness of individual rankings to the group ranking and therefore argue to focus
on the discussion process. With respect to this, we will examine both quantitative and qualitative aspects
of individual behavior during the group discussion as explanation of individual influence on the group
ranking.
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Abstract: Information overload is a key issue in group decision. A heuristics, called “take-the-best”,
has been shown useful to face multicriteria decisions while reducing information overload: when
making decisions people often take criteria in a predefined order, the first criterion which
discriminates the alternatives at stake is used to make the decision. In order to rationalize group
work, Briggs and de Vreede have proposed collaboration design patterns, called thinkLets. This
article presents the LogicalMulticriteriaSort thinkLet that can be seen as a generalization of the takethe-best heuristics. It also proposes to consider criteria one at the time but once a criterion has been
found discriminating it is kept in a record, and the process is iterated. The thinkLet is supported by a
GDSS, based on Logical Information Systems, which gives an instantaneous feedback of each micro
decision and keeps tracks of all of the decisions taken so far. The LogicalMulticriteriaSort thinkLet
guarantees more fairness and speed than the ChauffeurSort thinkLet. It also avoids the need to give
artificial values and weights to the criteria as opposed to the Multicriteria thinkLet. A successful test
case is reported.

Keywords: Multicriteria decision, Logical Information Systems, Formal Concept analysis

See full paper in the Volume II, page 87.
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Abstract: Brazil has progressed in the areas of carbon emission, green energy and biodiversity
protection. This study includes all of these variables in order to create a procedure to help decisionmakers set priorities for transportation infrastructure in Brazil. Multi-criteria and other qualitative
methods available in the academic literature were used to create the procedure. The case study
presented shows a real life situation of the Brazilian Government Agency choosing priorities for
transportation infrastructure.
Keywords: Multi-criteria methods; TOPSIS; AHP; Cross-Impact method; Transportation
infrastructure; Qualitative analysis.
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Abstract: The growing importance of small satellites has led the The Brazilian Space Agency (AEB Agencia Espacial Brasileira) to propose the creation of Action 4934 of the PPA: "Development and
Launch of Satellite Technology Small". This action provides a series of missions designed to conduct
experiments, develop and test innovative technology of satellites and payloads, and enable the
Brazilian space industry in this segment. The first phase of the program was created in 2003 with the
participation of the ITA and INPE, to study possible ways of interaction University - Research
Institutes - Industry - Government, in implementing such a program, and to study the main
technological aspects involved in conducting a mission in the program: satellite subsystems,
integration and testing, launch, ground segment, operation, management and project documentation.
Thus, the Project “ITASAT-1 Mission” was the first project-mission of this program. The present
work is looking for the best options in the process to select the most confiable battery supplier
according the values of the project and the commit of their leaders with these values because in the
original budget was not considered any kind of buy or expense. This kind of decision has a complex,
conflicted and uncertain context. It is complex because it involves multiple qualitative and
quantitative variables. It is conflicted because it involves different actors with different interests
and/or with different concerns than the decision-maker. It is uncertain because it requires the
qualitative and quantitative information knowledge that the decision-maker recognize do not know
but they want to develop this knowledge in order to take conscious decisions based on decisor’s
values and preferences. This may allow understanding the own consequences of the decision-maker
on what it deems important.
Keywords: Multicriteria Decision Analysis, MCDA, University Satellite Project, ITASAT-1
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Abstract: The use of different public policies for certain areas in the same region is a strategic issue
for public safety management. Therefore, this article proposes a multicriteria group decision model
that seeks to prioritize areas for a given region using demographic and socioeconomic issues. The
model was applied in Brazilian city, where it was divided into human development units, resulting in
a ranking of 62 zones of criminality.
Keywords: violence, group decision model, prioritization.

1 Introduction
Public safety planning is a subject of great interest in the modern society. According to Krug et al. (2002)
violence occurs when anyone uses physical force or power, against him/herself, others or a group or
community which results in injury, death, psychological damage, developmental disability or deprivation.
This concept encompasses both physical and psychological aspects. These two aspects can lead to
problems not being remedied, such as social phobias, disabilities, and others that should be avoided
whenever possible. Moreover mortality rates for homicides worldwide in 2000, according to Krug et al.
(2002) were 8.8 deaths per 100 thousand in habitants, in South America 18 death sand in Europe 6 deaths
per 100 thousand inhabitants. The significant difference between these regions shows a need for different
public safety policies.
Public policies such as long-term improvements in income, education and reducing unemployment can
help to reduce violence. However, these investments are expensive and do not benefit the population
quickly. Therefore, short-term policies should be made to inhibit violence and to support decision makers
by integrating them into long-term policies. These measures can be supported by mathematical models
applied to public safety (D’Amico et al, 2002; Wang et al, 2005; Correa, 2005; Short, 2010; Curtin et al,
2010; Yusuf et al, 2011).
Therefore, we are interested in a model to rank areas in a given region based on a set of criteria that
can influence criminality. Consequently, it’s possible to perform different actions in regions that need to
be prioritized. For example, repressive police actions, infrastructure investments and other public policies
that could avoid the growth of violence in these places.
Several actors have to be involved in this problem, such as the government, the local police
department, and the society. So, we proposed a multiple criteria group decision model that seeks to
aggregate the different views of this problem, and taking into account demographic and socioeconomic
factors as guidelines.
A multicriteria decision refers to a situation in which there are at least two alternative actions to choose
and this choice is driven by the desire to serve multiple objectives, often conflicting Vincke (1992).
According to Roy (2010), the decision support is the activity that enables the clarification of the problem
by supporting the decision maker to find best solutions using their preference structure.
According to Jelassi (1990), group decision it the reduction of different individual preferences into a joint
set of data for a single collective preference. In a typical group decision situation, the group members’
preferences must be different from each other, and there are situations of conflict and agreement among
the preferences of DMs.
The next section presents a brief view of the proposed model, where a simulation was carried out to
illustrate the model.
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2 Multicriteria Model to Prioritize Urban Zones
The multiple criteria structure for prioritizing urban areas focuses on factors that increase criminality, and
consequently, involves mainly socioeconomic and demographic issues. From this reasoning, a set of
criteria emerges (Table 1):
•
Population density: defined in people / km²;
•
Population growth: percentage growth in population between one census and another;
•
Percentage of population living in bad conditions: percentage of people living in unfit housing or
social interest in the region (sites with deficient infrastructure);
•
HDI: measures the degree of inequality between people in the area. We used a qualitative scale
defined by the Human Development Report of UNDP in 2010 which divides the regions into four distinct
classes.
•
Income Concentration: this uses the GINI index measuring the concentration of income at a scale
of 0 to 1, where 1 means maximum inequality and equality 0 maximum between the parties;
•
Degree of Police Occurrences: a qualitative criterion that varies between 1 and 5 and measures
the level of events occurring in each zone.
It is noteworthy that the HDI is formed from statistics on education, life expectancy and GDP per capita
that are aggregated according to the UNDP report on development in 2000, using an additive value
function that varies between 0 and 1.
Table 10. The set of criteria
Criterion
DD - Demographic Density
GP- Growth in Population
PC- Percent of population in bad C1- conditions
HDI- Inequality (HDI)
GINI- Income Concentration
PO- Degree of Police Occurrences

Objective
Maximization
Minimization
Maximization
Minimization
Maximization
Maximization

The evaluation of the model by each of the actors involved is performed by the SMARTS method.
According to Edwards & Barron (1994), SMARTS is an additive model, based on a set of hypothesis that
seeks to simplify the value function - eq. (1).
Additive methods such as SMARTS are, according to Vincke [9], simpler analytical methods
involving single criterion synthesis having a compensatory logic as shown in Equation 1.

Where:
• Kn: criterion Scale Constant n
• vh(xhn): criterion n for each alternative h
Considering the simplicity of the methodology, but keeping its essential meaning, the method can be
applied to find the order of criteria, from the “most important” to the “least important”. To find this order,
it is important to consider the range of the criteria. The swing weighting procedure is applied to find the
weights of the criteria, for each participant. As a result, three different ranking is obtained, from each
actor’s points of views.
In this model, the SMARTS method and a simulation based approach are used integrated in a group
model that deals with the preferences of each decision-maker (DM). The SAMARTS method supports the
evaluation of a group of discrete alternatives, with a view to ranking the zones of a city.
The model was applied in a Brazilian city and followed the steps of structuring mentioned in Section
3 and Fig 3. For this, the division by units of human development, according to the UNDP report (2000).
This division consists of 62 zones that have different characteristics. The data for the model were
collected in the Atlas of Human Development, using data from the Brazilian Census.
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Three rakings were defined, considering the view of the government agent, the local police
department, and the society representative. Two of them result in the same ranking: the government agent
and the society representative. So the model has been applied considering two possible rankings, using a
simulation based approach (Table 2).
Table 2. Criteria order

Order 1
1st
2nd
3rd
4th
5th
6th

Order 2
2st
1nd
3rd
5th
6th
4th

Criterion
DD - Demographic Density
PO - Occurrences Degree
PC - Percent of Population in Bad Conditions
HDI - Inequality - Human Development Index
GP - Percent of Growth Population
GINI - Income Concentration (GINI Index)

The application of the model considers the following condition: DD and PO > PC > HDI, GP and GINI.
Several possible rankings were generated and evaluated by a set of indicators, such as validity index and
robustness. The first 10th positions were defined after a discussion with the participants.
It was possible to highlight the top places, or zone that need different policies. Moreover, we observed the
behavior of the zones in the last positions, corresponding to the regions that deserve a police of
prevention and monitoring. So, the model can be applied to the creation and allocation of differentiated
public policies in order to combat or reduce the violence in a city.
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Abstract: Participatory budgeting is becoming increasingly popular in many municipalities all
around the world. The underlying idea is to allow citizens to participate in the allocation of a
municipal budget. However, there are many variants of such experiences. As there is little use of ICT
in this context, we describe a framework to support the e-participatory budgeting.
Keywords: participatory budgeting, public participation, e-participation, technology support, ICT.

1 Introduction
Two of the most important changes that the arrival of the 21st century has brought are the expansion of IC
technology and the political transformations. The global wave of democratization that began in the mid70’s in Portugal, has been growing and, in the last years, with ICT as one of its best allies. However, this
political phenomenon does not refer only to the advent of democracy in countries under dictatorial rules,
but also in democratic governments where citizens begin to rethink their role in decision making. The
ritual of elections every certain number of years does not seem sufficient for a citizenry that wishes to be
involved in public policy.
From the sixties of last century there have been movements demanding increased participation. However
ICT developments have given a new meaning to this request. Thus, the Internet has become the new
channel for participation: blogs, wikis, social networks, etc are the instruments of a society wishing to
have a word in making decisions and not leave them to their political representatives.
Over the last years, institutions are promoting participatory initiatives to allow citizens to take part in
public policy decision making issues that affect them, especially at the local level (Colombo, 2010;
Matheus and Ribeiro, 2009; Smith, 2009). A reference example is participatory budgeting (PB) which
allows citizens to participate in the allocation of part of the local available financial resources. Though
previous experiences are mentioned, the most well known PB process comes from the city of Porto
Alegre in Brazil. PB is becoming increasingly popular in many other places, all around the world. As an
example, cities like Sevilla, Chicago, Toronto, Medellin or Berlin have carried out PB experiences over
the last few years.
Much of the popularity of the PB is due to the Internet (Curran and Singh, 2011; Matheus and Ribeiro,
2009). The web is an ideal way to set up this kind of instrument as it allows to collect and quantify the
suggestions and decisions of citizens in a faster and more efficient way. Thus, we describe in Section 3 a
framework to support PB processes through the web.

2 PB processes as a sequence of decision making tasks
There are many variants of PBs. In some cases, they consist, only, of an informative event, so that citizens
do not participate directly in decision making. In other cases, PB entails an intensive participation
procedure, using, for instance, voting or negotiation sessions. Generally speaking, they may be seen as a
sequence of decision making tasks which are scheduled in various ways leading to different PB processes
(Alfaro et al, 2010). These basic tasks include: election of representatives, use of questionnaires,
preparation of documents, distribution of information, problem structuring, preference modelling, debate,
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negotiation, arbitration, and voting (Lavin and Rios Insua, 2010). As an illustration, we briefly describe
two different PB processes and their corresponding sequence of task schemes.
• In Medellin, (Colombia) the participatory budget process has been gradually evolving since 2004.
Opportunities for participation are broadly announced in different media: the council website, local
press, radio and television, etc. In the beginning of the process, citizens receive basic information
about the city budget in meetings at district level where delegates are elected by citizens to represent
them through the process. The next step is to vote to assign priorities to projects. Finally, the district
delegates attend to assemblies where negotiation decisions are made, taking into account those
priorities.

Fig. 7. Participatory budgeting scheme in the city of Chicago.

•

In Chicago, (USA) the participatory budget process has been carried out since 2009. Every year
citizens of the Chicago’s 49th Ward decide how to spend $1.3 million discretionary budget for
capital infrastructure. The process starts with public meetings in which all citizens are invited to
present their ideas on issues such as environment sustainability, education, economic development,
etc. Next, citizens have to select community representatives who, after a series of meetings, elaborate
a project proposals list. Finally, citizens vote on which projects to fund.

Fig. 2. Participatory budgeting scheme in the city of Chicago.

3 Architecture
As we see above, there are few participatory experiences that make use of the Web. Moreover, there are
many we shall propose a configurable architecture to provide a technological platform with innovative
tools and techniques facilitating electronic participation and, possibly, increasing citizen satisfaction, as
well as transparency in the budget decision making process. Our architecture is generic because it is
designed to model different participatory budget processes. It allows deleting or repeating stages to adapt
the system to the needs of any process.
A participatory budgeting process can only be designed by an administrator or a user with privileges to
select the phases of the process, the time frame and the constraints among them. For example, the
communication preferences phase can never appear before the problem structuring phase because the
users have no alternatives to evaluate. Therefore, the user responsible for creating a new process should
follow the experts’ recommendations. Once the process has been created, the modules communicate
among them when they need some information to complete the operation.
The architecture has been implemented with Java/J2EE, Open Source, see (Weber, 2004), development
technologies (Spring, JSF, Hibernate, Maven, etc…). From the web technologies point of view, our
architecture has been configured as the software architecture technique REST (Representational State
Transfer), see (Fielding and Taylor, 2000), it is based in accessible resources with a unique identifier and
it uses the HTTP protocol communication that allows four operations based on CRUD (Create, Read,
Update, Delete) which are: POST, GET, PUT, DELETE. Furthermore, the architecture intends to take a
further step in the evolution of Web 2.0, because with it the citizens not only can communicate with
others, or express their views, through social networks, blogs,... but also they will have the opportunity to
participate and decide, to enhance transparency in decision making and, possibly, increase their
satisfaction.
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Approaching a Web 3.0 project, we have use a RDF (Resource Description Framework) database which
is a data model for the resources and the relationships between them, providing a basic semantic for this
data model, and SPARQL (Sparql Query Language for RDF) as a query data language, that allows the
execution of complex queries on the resources stored in RDF. Each server has its own database in which
the resources are stored in different formats. In addition, an external database saves a security log with all
the transactions made in the system. However, other security issues must be considered (Volkamer et al.
2006; Grima and Rios Insua, 2010).

Fig. 3. Framework

Approaching a Web 3.0 project, we have use a RDF (Resource Description Framework) database which
is a data model for the resources and the relationships between them, providing a basic semantic for this
data model, and SPARQL (Sparql Query Language for RDF) as a query data language, that allows the
execution of complex queries on the resources stored in RDF. Each server has its own database in which
the resources are stored in different formats. In addition, an external database saves a security log with all
the transactions made in the system.

4 Discussion
In recent years, demand for citizen participation has increased. This has taken place mainly at the
municipal level, an example being participatory budgeting. We provide here a web based approach to
implement a generic framework for participatory budgeting experiences.
The Web will facilitate the connection of citizens, increasing their satisfaction and improving
transparency. We propose a generic architecture, to be adapted to different models. It must go beyond the
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Web 2.0 model, towards a Web 3.0 or semantic Web. In this way the citizens can go beyond the
expression of their opinions and feelings, they will have the opportunity to participate and decide how
much and what they want their taxes are spent.
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Abstract: Participatory processes are becoming increasingly popular all around the world. Many
advantages have been suggested for such experiences including legitimacy and more transparent
decision. There are many variants of participatory processes but in most cases both the design and
development are carried out in an informal way. In this paper, we propose a methodology for eparticipatory processes design based on multicriteria decision making process.
Keywords: group decision support, e-participation, technology support, multicriteria decision
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1 Introduction
Our current democratic institutions stem from times in which transportation and communications were
difficult and time-consuming. Since then, politics have evolved little and politicians have developed a
style in which, except at political campaigns, there is little feedback from citizens. This has entailed
apathy and a feeling of alienation among citizens, leading to the so-called democratic deficit (Steffek et
al, 2008). This has led to seek for greater participation and involvement of citizens within public policy
decision making. Thus, institutions are promoting this kind of initiatives. The broad idea is that public
authorities should draw together a range of stakeholders in a workshop or a series of workshops to
explore the issues and formulate policies. Most politicians’ motivation to promote this movement towards
more participation probably relates more to gaining greater public acceptance of the ultimate decision
than to promoting democratic ideals. But, whatever the cause, there is undoubtedly wider use of
participatory methods in societal decision making.
Participatory processes are on a clear rise for reasons including: increase of legitimacy, acceptance and
transparency in decisions made; approaching decisions to citizens; taking advantage of the local
knowledge that citizens might have; educate politicians, remembering them that they are elected to
represent citizens and mitigate clientelism; educate citizens to make them understand that decisions entail
both benefits and costs that need to be somehow balanced; enhance diversity, including additional
perspectives on a problem; and, reduce the apathy which causes the above mentioned democratic deficit.
Note that there are many variants of democracy, ranging from representative parliamentary democracies
through to the Athenian ideal of direct democracy. Correspondingly, there are many instruments of
participation. However, there is a very little guidance on how to design such processes, which are usually
adopted in an informal manner. For this reason, in Section 3 we present a methodology for e-participatory
processes design through a multicriteria decision making process.

2 Problem Statement
One of the consequences of the success of citizen participation around the world has been the creation of
many instruments for participation. In fact, it is estimated that there are more than one hundred
participatory instruments (Rowe and Frewer, 2005; Iglesias et al, 2004; French et al, 2005). Nevertheless,
if we analyze them in detail, we can observe that they are essentially a sequence of some of the following
basic participatory tasks: participant sampling, election of representatives, use of questionnaires,
preparation of documents, distribution and sharing of information, problem structuring, preference
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modelling, debate, negotiation, mediation, arbitration, voting and explanation to citizens (Lavin and Rios
Insua, 2010).
Each sequence of tasks represents an alternative in a participatory process design problem. However,
there are some logistic and logic constraints that must be satisfied by the task sequence. For instance,
some tasks cannot begin or end a process; some tasks cannot precede others, etc. Therefore, a sequence of
tasks that satisfy every constraint constitutes a feasible scheme. If we consider that a participatory process
must be composed by three to nine tasks to calculate the total number of feasible schemes we shall do
(5)

9

∑[n m − card (Cm )] .
m =3

where n is the number of possible tasks, 13 in our case; nm represents all schemes composed of m tasks,
regardless of constraints; Cm is the set of schemes of length m that do not satisfy the constrains and
card(Cm) is the number of elements of Cm. Table 1 include the number of all feasible schemes resulting
from tasks grouped in three, four, …, up until nine.
Table 11. Number of feasible schemes.
Number of tasks
3
4
5
6
7
8
9

Number of possible schemes
133
134
135
136
137
138
139

Number of feasible schemes
18
184
980
3706
11154
27990
36584

3 A methodology for e-participatory processes design
We describe now the preference model proposed in the design of participatory processes.
3.1 Objectives of the design of a participatory instrument process
An important issue when designing a participatory experience is to identify the objectives describing why
are we conducting the exercise and what do we hope to achieve (Bayley and French, 2007; Rowe and
Frewer, 2004; Rowe and Frewer, 2005). In this section we propose the following five objectives although
the process designer could define other ones:
•
•
•
•
•

Maximize information exchange.
Maximize transparency.
Maximize the number of potential participants.
Maximize representativeness.
Minimize process duration.

Note we consider that a process requiring excessive participation of citizens will lead to fatigue
decreasing the participation. To evaluate the effectiveness of a participatory process we have used Likert
scales (Likert, 1967; Trochim, 2006) choosing a typical five-level of measurement: High (H),
Moderate/High (M/H), Moderate (M), Low/Moderate (L/M) and Low (L). Fig. 1 proposes a possible
evaluation of each of the tasks in terms of their success against the objectives. We note there are many
potential evaluations: our is one of many. The objective is minimizing the process duration will be treated
in a special way, as we shall see later.
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Fig. 8. A possible evaluation of tasks in terms of their success against the objectives. We based on a survey of the
literature and our own thoughts.

We consider the process duration as the sum of the duration of all tasks of the process. We can measure it
in days where the duration of each task is shown in Table 2.
Table 12. Duration of task in days.
Tasks
Arbitration
Use of questionnaires
Debate
Preparation of documents
Distribution and sharing information
Explanation to citizens
Participant sampling
Election of representatives
Problem structuring
Negotiation
Mediation
Preference modelling
Voting

Duration (In days)
30
21
21
21
15
15
7
7
7
7
7
7
1
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Finding consensual durations of the tasks is not easy and may depend on cultural and logistic aspects. We
propose the values in Table 2 obtained from a review of the literature (Alberich, 2004; Brown, 2006;
Coglianese, 2007; Iglesias et al., 2004). However, other values could be considered.
3.2 A value function
We define now a value function to evaluate the feasible schemes to obtain the optimal participatory. We
assume an additive value function (Von Winterfeldt and Edwards, 1986), which also takes into account
the number of repetitions of the same task. Specifically, a participatory process S(t1, t2, …, tn) will be
evaluated through
n

4

i =1

j =1

(6)

v( S ) = ∑ ρ i [∑ w j v j (t i )] + w5 v5 (d ( S ))

where
• ρi = ρk-1 if it is the k-th occurrence of task ti in the process.
• r is the number of objectives, five in our case, in the same order as we have introduced them.

∑w

= 1.

•

wj is the weight of the j-th objective. Furthermore, wj ≥ 0 and

•
•
•

vj(ti) is the effectiveness of task ti with respect to the j-th objective.
d(S) is the process duration.
v5 (d(S)) is the evaluation of the duration of the process, v5 (d(S)) ∈ [0,1], 1 for the shortest process
and 0 for the longest one.

j

Once we have constructed v, we have to solve the problem
max v(S)

(7)

s.t. S є R
where R is the set of feasible PB processes. Note that the set R could be further constrained by cost or
other resource availability considerations.
3.3 An example
So as an example, we introduce a case. A minority religious group needs a place for build a temple. The
town hall has two spaces for this propose but they want the pleasure of the neighbors of both places. One
of the places is located in a suburb and the other one is located in a neighborhood habited by a minority
ethnic group. The city has two spaces that could be used. The first is located in an area mostly inhabited
by another ethnic minority. The second plot is located in a middle class neighborhood. To avoid possible
conflicts, the council decided to implement a participatory tool where are represented minorities, political
parties, NGO´s, neighborhood associations and the council itself. The municipal priority is that the choice
be made by consensus, with the largest possible number of associations involved in the instrument.
Given the nature of the problem, with value of 0.4 for ρ , prioritize the goals to be achieved as follows:
Table 3. Goals’ priorization.

Weights

Information
0,2

Transparency
0,1

Implication
0,3

Representativeness
0,3

Duration
0,1

So we found 24 keys with the same value, 3. Actually, they are permutations of nine tasks: use of
questionnaires, distribution and sharing of information, problem structuring, preferences modelling,
debate, negotiation, voting, preparation of documents and explanation to citizens.
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4 Conclusions
Due to increasing demand of citizen participation so municipalities are implementing several
participatory processes such as participatory budgets, citizen juries, among others. Nevertheless, in most
of them, their design and implementation are carried out an informal way. The advent of e-democracy and
e-participation increase the need for effective design processes since the system have to be built before
use an there is much less scope for tailoring the processes to meet public needs as the debate progresses.
For this reason, we have introduced a new methodology for the designing the most appropriate key for a
concrete participatory problem, from the perspective of the Decision Analysis. Thus, given a participatory
problem and knowing the main participatory tasks, we could have the possibility to solve it of the best
way as possible.
Furthermore, we have identified the thirteen main participatory tasks from the study of twenty nine
participatory keys. So, we combine these tasks with some constraints that remove all the illogical or
invalid ones for our intentions. These constraints belong to the methodological or structural order like the
minimum and maximum number tasks in a key, the logical sequence, the compatibility between tasks, etc.
The constraints decrease the full number of combinations and order it for seeking the algorithm. Later, we
have proposed four general objectives that a participatory key must comply. Finally, we have defined a
value function to create our participatory algorithm.
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Abstract: In participatory sustainability assessment, a precautionary attitude consists in trying to
clarify the differences among actor perceptions when they work with sustainable development. A
possibility is to analyze their actual conceptions for social interactions, identification and evaluation
of performances under new basis. This work highlights influences of the conventional scientific
methodology and its contrast with the social constructionist approaches and poststructuralist studies
on performances outlining new directions for future instrumental development.
Keywords: Performance evaluation, Sustainability assessment, Decision-making processes, Social
evaluation, Social organization, Sustainability initiatives.

1 Introduction
In participatory work, aiming at social commitment to sustainable development, different types of
performance evaluations are required to produce qualified information. To support the Brundtland
Commission that defined sustainable development as the ‘‘development that meets the needs of the
present without compromising the ability of future generations to meet their own needs’’ (WCED, 1987)
and other United Nation’ directives, a premise for sustainability assessment is to create democratic
spaces for discussions, concerned with implications of products, policy, plan, program, project,
legislation, current practice, communications, etc., over society and nature (Pope et. al, 2004; GRI,
2005). Nevertheless, as condition for a reinterpretation of the humanity and nature relationship, a change
in attitude is required in the processes of sustainability assessment. It is supposed that, as a precautionary
attitude, actors/stakeholders must to pay special attention to performance evaluations expressed through
different points of view, sometimes not aligned with the scope of the theoretical mainstream of
evaluations.
This implies that the actors/stakeholders responsible by evaluations of performance must develop critical
reflections in order to review previous references, criteria of assessment, social obligations (of roles
enacted) to capture insights that enable the development of sustainability assessment as a complex issue,
but not only with classical models of bounded rationality and/or support of information technology.

2 Overview of performance evaluations in participatory work
Viewed from a broad scope of possibilities, to map information produced from or/and for performance
evaluations of different types, a point of departure is to consider their relations with three branches of
knowledge production, supported by:
(i)
The conventional scientific methodology;
(ii)
The social constructionist approaches;
(iii)
Poststructuralist studies
Following the conventional scientific/technological methodology, knowledge and references associated
with performance evaluations come from several disciplines committed with evolutions of Natural
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Science and Management Sciences, which more recently are focusing on complexity, with the main
criterion of evaluation being still the efficiency of engineering, as conceived by Frederic Taylor. But
enhanced by significant contributions of the criteria of effectiveness that stresses the relationship
between efficiency and satisfaction as conceived by Herbert Simon and, also, the attention given to the
relation between tacit knowledge and skillful performances in terms of Michael Polanyi, which opened
new windows between Natural Science and humanistic studies to improve rationality beyond Cartesian’s
dualism. (Peixoto and Clímaco, 2010; Polanyi, 1966).
The social constructionist approaches, as those supported by social phenomenology of Schutz and
Luckmann (1974), dramaturgy (Goffman, 1959) and language theory (Searle, 1996) are concerned with
the exploration of performances in the construction of social reality observed as structures of meanings
and senses dependent on cognitive and sensorial/dramatic expressions, beyond the materiality of actions.
This type of information, in the conventional framework for performance evaluation, in general, sum up
with the scientific way of information mapping still intending to become “normative”, taking a
consensual intersubjectivity as “objective” reference for regulation of behaviors and/or emancipation of
actors in communicative processes (Crossley, 1996).
The poststructuralist studies emerge as radical critics of modernist principles, suggesting “that the world
is constituted by our shared language, and we can only ‘know the world’ through the particular forms of
discourse [that] our language creates” (Hassard, 1993). They use analogies of performance art movements
as inspiration for desconstructions of meanings, senses and values of previous social constructions. From
the poststructuralist view, a performance becomes a “place” for evaluation of positive or negative themes,
mainly focusing on “language games” and a broad possibility of semiotic production.

2.1

Objective

It is assumed that professionals working in participatory sustainability assessment, as decision makers,
ought to be prepared to perceive differences between these theoretical views of performances and their
potential of signification and, when necessary, to mediate differences among points of view of
actors/stakeholders if a democratic debate on sustainability assessments is intended. We propose, as
objective, to analyze the scope and limitations of the development of new references for actions and
evaluations of performances in this context.
2.2 Using of the theoretical views of performance
To map and evaluate performances implies, as a part of the actor’s background, an understanding of the
nature of the factual data collected, meanings and senses produced, to be attentive to the theoretical
orientations outlined above, as well as to capture the values and criteria of evaluation in the processes of
evaluation assigned to products and/or processes, in general. This information is very important to
identify the way as the theoretical orientations influence issues of sustainability and their interactions with
practical knowledge.
For our purpose, observing performances one can map the influences of the conventional scientific
approach and the social constructivist approaches according to the view of modernism, in which
references for evaluations come intentionally a priori to acts of evaluations. For modernists, a general
perception of performance is that it may be viewed as something done up to a standard to an audience,
observers, co participants, etc. (Goffman, 1959). It is a result of the accomplishment of a plan, a previous
contract or obligation, evaluated as "secondary experience” of signification, recovered from its “primary
experience” of mapping/conception. Fundamental for this approach are the systemic and functionalistic
views of evaluations, which intend the reproduction of models of behaviors for products and processes.
On the other hand, observing a performance through the lens of post structuralism, it can be seen as a
unique presentation of a “being” or a “doing” in process, ephemeral, without possibility of repetition and
denying the possibility of existence of a great narrative to represent reality (Schechner, 1994; Hassard, 1993).
The main idea is to promote a critic deconstruction of previous values attached to reality by modernists.
Social performances, among which those of discourses, become a place to practice professional and
practical “language games”, as "primary experience" of signification, in which “truths” have to be
negotiated under specific strategies.

268

Group Decision and Negotiation – GDN 2012
20-24 May 2012, Recife, Brazil

A strategy to clarify the differences among actors, in information management, is to view performance as
a complex enterprise showing and
explaining how knowledge and perceptions are interrelated;
intentionally or not intentionally in the construction of reality.
In instrumental terms, we propose, as reference for reflexivity, a distinction among three levels of reality
as presented in Fig. 1, which, in our opinion, always interact one with each other in performance
evaluations.
Supposing a hypothetical event, observed as performance, the kernel represents all physical materiality
(brute physical facts and artifacts, including energy) involved with human and not human existences in
the world (Searle, 1995). This level of reality is immediately related through several methodologies,
concerned by Natural Sciences and Management Sciences as well as to practical experiences of society.
Outside the kernel, the cognitive level of reality is related to all prior development of knowledge and
predisposition given as a Background (Searle, 1996) that is taken as guaranty to performance realizations
and evaluations accordingly to specific frame of organization (Goffman, 1986).
The frames of organization enables to perceive and work on sequences of actions/events in the space time
seen as performances for accomplishment of strategies, problem solving, decision making, dramatic
realization, etc., which sometimes must be deconstructed to understand dysfunctions. In this
environment, the performativity of actors and the performativity of materials, models and tools, in
general, are fundamental to identify successes and/or failures observed in the level of social interactions.

Fig. 1. Interplay of reality levels to framing and evaluation of performances
In the level of social interactions performances can be conceived from several perspectives or dimensions
of organization to accomplish strategies of evaluations. The more frequent is to distinguish among
performances realized in the space of Science and Technology, Organizational and Managerial studies
and Cultural studies, but are the agreements among “cultures” that give a general reference of values,
ethics and aesthetics for sensorial evaluations requested in sustainability assessments.
We think that the information management of performance evaluations, as conceived by UN’s directives
for Sustainability Assessment, depends on clarify the differences among actors and mediation of points of
views exploring the whole potential of meanings and senses according to the branches of knowledge and
levels of reality explained above. Bounded views of these branches and levels, taking into consideration
only systematic relations of performances, do not fill, satisfactorily, this purpose of sustainability
assessments.
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Abstract: This paper presents an application of a group decision-making procedure supporting the
participatory budgeting process of Campina Grande, Brazil, in which the population and government
decide about the budgeting of the city. In this procedure, the alternatives are evaluated through
linguistic expressions, the semantic value of which are determined using an approach which infers
from the group the uncertainty in the definition of a concept, thus providing a better representation of
the stakeholders’ perception.
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1 Introduction
Participatory Budgeting (PB) is a group decision-making process through which population and
government decide about how a public budgeting will be used (Shah, 2007). The PB of Campina Grande,
Brazil, is divided into six steps in which the population participates actively. In one of them the group
decides about priorities of some demands through a simple voting procedure.
This paper presents the use of a new group decision-making procedure instead of the commonly used
simple voting procedure. In this new approach, the group evaluates the priorities of each action through
linguistic opinions. The semantic value of the opinions are determined by using an approach which infers
from the group the uncertainty in the definition of a concept, thus providing a better representation of the
stakeholders’ perception. After the evaluation, linguistic evaluations are converted into numerical indices
that will be aggregated in order to construct the ranking of priorities according to the collective opinion.
Nowadays, the linguistic approach has been widely used in the context of group decision: Silva and
Morais (2011); García-Lapresta et al. (2009); García-Lapresta (2006); Herrera et al. (1995); and (Herrera
et al. 1996).
The paper is structured as follows: Section 2 describes the participatory budgeting process of Campina
Grande, Brazil; Section 3 shows the application of a new framework to support group decisions, which is
based on linguistic assessment, to the participatory budgeting process; Section 4 brings some conclusions.

2 Participatory Budgeting of Campina Grande
The decision-making process, related to the PB of Campina Grande, Brazil, is divided into six steps: (i)
preparatory meetings; (ii) popular regional assembly sessions; (iii) popular sectorial assembly sessions;
(iv) forum of delegates; (v) Municipal Council of Participatory Budgeting; and (vi) Conference of the
Municipality (Figure 1).
Regional
Assembly
Sessions

Preparatory
Mee ngs

Sectorial
Assembly
Sessions

Forum of
Delegates

Conference of
the Municipality

Municipal Council
of Par cipatory
Budge ng

Fig. 9. Participatory Budgeting Process
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3 Appling the Framework to the Process
The application of the framework is divided into three phases: (i) calibration, modeling and conversion;
(ii) evaluation; (iii) aggregation and exploitation of results.
3.1.

Calibration, Modeling and Conversion

Firstly, a subset of the forum’s participants is selected to perform the calibration process in order to
determine the semantic value, that is the fuzzy set of each basic label.
Secondly, each member evaluates, using a set of pre-defined linguistic labels, a linguistic variable, which
represents the degree of sweetness of a cup of tea, which contains a known quantity of sugar y={1, 2, 3, 4,
5, 6, 7, 8, 9, 10}. The individual must express his/her perception using the following expressions: low,
medium and/or high, being possible to use more than one label. The same procedure is repeated with each
member of the group.
Then it is determined the degree of appropriateness (Lawry, 2008; Lawry, 2004) for each basic label to
describe a numeric value y. The appropriateness degree µ l (y) in given by the probability of the label l
being the most appropriate label to describe the numeric value y, according to the data collected from the
calibration group:
µl (y) =

number of times that l was used to describe y
number of timesthat the procedure was repeated

where
y = (1,L, 10) and l = (low, medium, high)

With the probabilities that were calculated for each label, its respective functions are obtained through
linear regression.
0,
x≤2

1,
0,
x≤2
x≤6
−0, 608 + 0, 317x, x ∈ (2, 6)


µlow = 1, 608 − 0,317x, x ∈ (2, 6) µ medium = 1,
x= 6
µhigh = 0, 333x −1, 944, x ∈ (6, 9)
0,
2, 050 − 0, 217x, x ∈ (6, 9)
1,
x
≥
6
x≥9



x≥ 9
0
The participants of the forum will evaluate the priorities of the actions through a set of available
expressions: (1) Definitely the priority of this action is low; (2) I'm not sure, but I think the priority is
somewhere between low and medium; (3) Definitely the priority of this action is medium; (4) I'm not
sure, but I think the priority is somewhere between medium and high; (5) Definitely the priority of this
action is high. The expression 2 can be interpreted as the result of the addition of connective conjunction
to labels low and medium. In the same way, expression 4 can be interpreted as the result of the addition of
connective conjunction to labels medium and high. Therefore, according to Lawry (2008) and Lawry
(2004) the membership functions for these cases are: µ expression 2 = min(µlow, µ medium ) and

µexpression 4 = min(µ medium, µhigh ) .
The exploitation of this kind of information, which can be done through calculus or comparisons, is very
complex. In these sense, several researchers have developed representations of fuzzy numbers by real
indices, which capture the information contained in fuzzy numbers. In order to operate the linguistic data,
its membership functions are converted into real indices according to the conversion rule proposed by
Delgado (1998), which capture the information contained in the fuzzy numbers. For a trapezoidal fuzzy
number T, its magnitude is given by:

V(T) =

(c+ b) (d − c) − (b− a)
+
2
6

The following real indices were obtained (Table 1).
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Table 13. Linguistic expressions and its respective numeric values.
Linguistic Expressions ID
1
2
3
4
5

3.2.

Numeric Value
2,13
3,33
5,83
7,17
9,00

Evaluation of Demands

During a participatory budgeting, a group composed by 70 representatives of society, civil society
organizations and government decided about the following set of actions: related to paving of streets, (A1,
A2, A3, A4 and A5); related to implementations of pharmacy subsided by the government (A6, A7 and
A8); implementation of new teams to provide health care assistance for the communities (A9, A10 and
A11); implementation of informatics laboratories in some high schools (A12 and A13); improve street
lighting (A14 and A15); removing of some families from risk areas (A16); implementation of a recreation
area (A17, A18 and A19); and recovering of a park (A20).
The group evaluated the set of actions through a questionnaire with twenty question items, corresponding
to each proposed action; in each item, each member expressed the degree of priority for each action by
marking one of the five linguistic expression available.
3.3.

Aggregation and Exploitation of Results

In the aggregation step, the evaluations received by each alternative will be aggregated in order to obtain
a result, which will represent the evaluation of the group for that alternative, that is, there is a global result
per alternative. The aggregation operator used to obtain the global evaluation is the additive model:
n

VG (a) = ∑ kj Vj (a)
j =1

where: VG(a) corresponds to the global evaluation received by action a; Vj(a) represents the numeric value
associated with the linguistic evaluation provided by individual j for action a; and kj is the relative
importance of individual j, considered the same for all individuals.
The evaluations were converted into linguistic indices that represent the utility of each evaluation, so that
each VG(Ai) (i = 1, ..., 13) represents a collective linguistic utility. In these cases, the ordering of priority
can be made directly, i.e., in descending order of the global evaluations of actions (Herrera and HerreraViedma, 2000). The ranking of actions and its respective global evaluation is presented on Table 2 and
Table 3.

Table 14. Linguistic expressions and its respective
numeric values.
Ranking
1
2
3
4
5
6
7
8
9
10

Alternative
A16
A11
A10
A9
A15
A4
A14
A3
A5
A1

Global Evaluation
9.00
7.88
7.70
7.64
7.29
7.23
7.19
7.10
7.07
6.77

Table 15. Linguistic expressions and its
respective numeric values (continuing).
Ranking
11
12
13
14
15
16
17
18
19

Alternative
A2
A13
A12
A7
A8
A6
A20
A19 and A18
A17

Global Evaluation
6.71
6.45
6.42
5,75
5,73
5,29
4,67
3,94
3,89
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4 Conclusions
The main contribution of this procedure is the construction of an evaluation scale, which is based on the
group who will use it. During the calibration step, the procedure tries to capture the perception of some
individuals about the meaning of concepts such as low, medium and high. This modeling process uses a
probabilistic approach to determine the semantic values associated to each label of the linguistic
expressions scale. Then, the group uses the set of linguistic expressions to evaluate a set of alternatives in
a decision process.
In this paper, the group evaluated a set of alternatives proposed by the government in order to supply
demands presented by the population in a social group decision named participatory budgeting. Through a
questionnaire the group was encouraged to express its preference on all the alternatives considered, unlike
in the simple voting procedure that were used by the group before. Moreover, the individuals’ preferences
were modeled through a set of linguistic terms, which are common to the language used by the group.
These aspects make the evaluation process more complete and, consequently, improves the quality of the
decision.
To improve the quality of the modeling process, the context in which the perceptions of individuals are
captured should be the same as the decision process itself. However, for this application, it was not
possible to verify the conditions necessary to perform the calibration process in the context of
participatory budgeting.
Acknowledgments. This paper is part of research studies funded by the Brazilian Research Council
(CNPq).
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Abstract: This paper sets out to show that it is possible to model the relationships between ISBusiness professionals by means of a model for a theoretical-mathematical proposal. The ease of
manipulating the model brings an important benefit: a quantitative efficient tool to reach cooperation
and productivity. The study reached the intended goals, which are, it has proposed a procedure based
on principal-agent model, which can give directions to the companies regarding the the IS/IT function
and the other business functions alignment strategies.
Keywords: IS-Business relationship, Conflict Management, Principal-Agent Model.

1 Introduction
According to Brousseau and Glachand (2002) from the last thirty years, the contract has been the central
notion of economic analysis resulting in three major fields of study: incentives, incomplete contracts and
transaction costs. Contract theory, according to these authors, consists of instruments and analytical tools
used to analyze and explore the implications relating to the economics of asymmetric information since it
is known that these information problems bring difficult for agents to achieve the best allocation of
resources.
A very particular situation of asymmetric information was one of the primary sources of concern among
economists who engage in this study and it is very important to illustrate this context: the case of a
company should delegate various tasks to its members. Consequently, there arises the need for a
management information flow within the organization and the certainty that is necessary to coordinate
actions among members especially when they have different goals.
Delegating a task to an agent who has different goals is quite problematic when information is
incomplete. In general, as Laffont and Martimort (2002) say, conflicting objectives and decentralized
information are the two basic ingredients of the Theory of Incentives.
The starting point of this theory corresponds to the problem of delegation in which someone delegates a
task to someone else who has a private information. This information can be of two types: the agent can
take an action that cannot be viewed by the principal (moral hazard) or an agent has private knowledge
about the costs involved and which is ignored by the major (adverse selection). So, the theory assumes
that private information is a major problem and is concerned about how it should handle this situation
(Laffont and Martimort,2002).
It is said that an agency relationship exists when an individual or organization hires another individual or
organization to act in their interest, that the contractor has freedom to act other than as specified in the
agreement by the contractor. In that relationship, the contractor is called the principal and the contracted
is called the agent (Fiani, 2006).
It is clear therefore that the principal and agent establish their links with the so-called contracts. A
contract has been defined by Brousseau and Glachand (2002) as an agreement under which two parties
makes reciprocal commitments in terms of their behavior, i.e a bilateral arrangement for coordination.
Macho-Stadler and Perez-Castrillo (2001) argue that a contract specifies the obligations and transfers for
the actors in different contingencies.
According to Fiani (2006), a contract must at least establish payments to be made by the principal to the
agent, conditioning agent to take action or the principal to observe specific results. An agreement must be
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acceptable to the agent and should induce him to fulfill what is in it and avoiding the occurrence of moral
hazards.

2 Principal Agent Model
Players: a principal and an agent
Order of moves:
The principal offers the agent a payment w;
The agent decides whether to accept or reject the contract;
If the agent accepts, he exerts effort e;
An output is generated q: q (e).
Payoffs:
If the agent refuses the contract, his reward is his reservation utility (U’) and the principal gets a payoff of
zero.
If the agent accepts the contract, his payoff is U (e,w) and the principal reward is V (qw).
Figure 1 illustrates the model.
Principal
Offers a payment (w) to the agent,
by means of a contract
Rejects the contract

Agent

Accepts the contract and undertakes an effort
(e)
An output level q is produced, in function of the effort e
Fig. 10. Principal-Agent Model

3 Business-IS Relationship Model by Contracts
Bringing this context the model of principal-agent problem addressed in relation to what one wants is to
add value to business through IT.The principal-agent model for the particular case is shown in the figure
below:
Business
Offers a payment (w) to the agent,
by means of a contract
IS/IT Professional

Rejects the contract

Accepts the contract and undertakes an effort
An output level q is produced, in function of the effort e
empregado.
Fig. 2. Principal-Agent Model: The Business-IS/IT case
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Given i and j, where i = IS/IT professionals and j = business professionals. The IS/IT professional utility
is defined by the utility function Ui with respect to the payoff received yi and effort unity expended, xi.
Similarly, business professionals utility in the organization is defined by Uj payoff received with respect
to yj and effort unity expended, xj. The utility functions are continuous in both variables, strictly
decreasing in xi (or xj) - ie, the utility decreases when increasing the effort - and strictly increasing in yi
(or yj) - the utility increases when the payoff increases. Thus:
,
,

(IS/IT professionals)
(Business professionals)

Moreover, the production function F (xi + xj) is a continuous function, strictly concave and increasing in
both aggregate (xi + xj) efforts. The concavity of the function points out to an attitude of risk aversion, by
the principal in relation to the production function. Finally, we denote fi = (xi , xj) for individual
productivity of group i in total output F.
One might think initially that what any organization want is to maximize its own utility. While it is true
that the organizational thought has to be aligned to individual utilities, many organizations neglect the
individual incentives. Assuming that business professionals are responsible for the regulation, if there any
concern about it, there are two possible situations:
First Situation: There are people in the organization designated to decide, manage and monitor the
performance of professionals in order to achieve a Pareto-efficient allocation in terms of rewards and
efforts. As previously mentioned, it is assumed that business professionals are responsible for this
monitoring.
The model for this situation (with regulation) is:

+ R,

–R

Where U is a utility level of reserve for IS/IT professionals and R is a lump sum transfer of reward or
punishment.
The model and its corresponding contract are designed to maximize the utility function of the business
professional (organization), taking into consideration, effort and reward. As business professionals are
responsible for the contract (principal), the model is subject to a reservation utility for IS/IT professionals.
It is understood the reservation utility as one that the agent would get if they accept the contract. The
value of reward (or penalty) of IS/IT professionals actions is given by R and given by business
professionals.
In other words:

Means that business professionals offer a contract to maximize its utility function, or organizational utility
(welfare), taking into consideration the efforts and rewards of all organization, including its own.
The challenge is to create incentive mechanisms that are higher than the gains that IT/IS professionals
perceive in the absence of the contract (reservation utility)
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The contract proposed by this model must have clear parameters so that organizational goals are met and
therefore there is the distribution of rewards and punishments - R - depending on their levels of
productivity –

Finally, we have that the payoffs of the two categories of professionals are:
+Re

– R.

Second Situation: Professionals are free to act as they wish and therefore there is no regulation and the
contract is tacit. Assuming that those involved know the behavior and productivity of each other, since
they are in constant interaction, each group of professionals chooses his effort level to maximize their
utility, taking the other's effort as given. The second model of the situation (without regulation) is:

s.a
The model aims to maximize the professional’s utility functions in the same way. Starting from the IT/IS
professional, we have:
.
This problem is subject only to a payoff function that depends on the individual productivity of each
professional group, given the effort of another group:
.
In other words, what we seek is to maximize individual gains knowing that they only depend on its own
productivity, which in turn is a function of the two professional efforts: his, to be chosen and the other,
which is known.

4 Conclusions and Contributions to research and for practitioners
The study of relations within organizations because of the knowledge and involvement demanded, is still
little studied in both academic research and the industrial area, specially by using the theory of contracts.
Thus, recommendations are normally based on urgent measures and only technical and structural
approaches. This is the main benefit of this paper – a study on the conflict issues, which puts forward the
suggestion of a more social posture that aims to understand, describe, diagnose and mitigate these
conflicts. The ease of manipulating the model brings another benefit to practitioners. Finally we can say
that only after using the model, it will be possible to measure its effectiveness and efficiency.
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