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Background

Complex decisions are often made by groups of
experts in a non-structured and non-transparent way.
These complex decisions also imply the assessment
of non-radiological or non-technical factors in the
decision processes. Moreover, computers and com-
puter networks are more and more used by nuclear
experts and professionals as supporting tools in the
decision making process. Study, knowledge and use
of decision support theory, group processes and con-
sensus models are therefore very relevant.

Our research has two components:

S The study of the use of information and knowl-
edge transfer in group decision processes, and
more specific studying important factors when
computers are used as information source and
communication tool.

.. The study of preference modelling individually
and during group decision processes.

Objectives
I To develop theory, methods and software tools

which help decision makers shape, analyse and
understand their decisions

- To study group processes in decision making, and
to develop theory, methods and software tools
which help the groups of decision makers shape,
analyse and understand their decisions

' To apply these theories, methods and tools in a
context related to nuclear emergency preparedness
and more generally to policy support in a context
dealing with ionising radiation.

a To increase the knowledge of SCK'CEN-staff on
general emergency preparedness and to introduce
the SCK'CEN-Staff to computer supported deci-
sion techniques

Programme

The 1999 programme was based on the Cohesion
project. This project started June 1st 1999 and will
continue for 2 years. SCK'CEN is the research part-
ner in an ITA-II financed software development proj-
ect (Vlaams Actieprogramma Informatietechnologie
- II). The goal of the cohesion project is to investi-
gate and create an adaptive, integrated framework for
collaborative learning and working, based on open
systems.

Our group within this project addresses three main
research activities. The first research activity concen-
trates on two crucial aspects of group decision mod-

elling: (i) individual and group preference modelling,
and (ii) group consensus reaching. The second
research activity deals with information exchange
and social influence throughout the decision process.
We here focus on the introduction of dynamic and
conflicting information in the decision, process of a
decision-making group. We moreover investigate the
applicability of a well-known social interaction
sequence model with respect to groups using
Cohesion. The third and final research activity relates
to adaptive guidance research, in which we look at
issues such as collaborative filtering and information
granulation.

Achievements

The main reason for establishing decision making
groups usually is that groups as a whole can access,
search through, and process a larger amount of infor-
mation than any individual member on its own is
able to do. Previous research has revealed however
that decision-making groups, meeting face-to-face,
do not effectively pool information that is unshared
between the members of the group.

In a first experiment, set up with members of the
SCK«CEN-staff early in 1999, we focussed on the
information exchange during a group decision
process. In this experiment, we studied the relation
between the use of a formal decision model and
information sharing in small groups meeting face-to-
face. The experiment indicates that groups using a
decision model are able to reach a decision more
thoughtfully, as more information held by individual
members was disclosed during discussion in these
groups. Moreover, we found strong indications that
groups having a pre-discussion majority on the rank
order of a decision alternative were more likely to
adopt this rank as the group's final rank when the
decision technique was used.

In the cohesion project, we plan to expand this exper-
imental research during 2000 for groups using a
CMCS (computer mediated communication system)
to support the group decision making, and later to
focus on decision making in emergency situations.
Therefor we defined pilot studies to be held with
SCK'CEN-staff using the cohesion software.

The cohesion research work in 1999 focussed on
three work packages

53 Work package 5A: Decision models for individual
and group preferences

:"' Work package 5B: Group Consensus Building
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i" Work package 7A: Information granulation, clas-

sification and explain functions

For all three workpackages, comprehensive reports

were written. The objective of the Cohesion work

package 5A, decision models for individual and

group preferences, was to provide the cohesion soft-

ware environment with a number of basic multi-cri-

teria decision models, and to clearly indicate the

operational constraints related to the use of these

models. We provide these models to individuals and

simultaneously to the group as a whole, and guaran-

tee a flexible transition between both types of use.

Multi-criteria decision models are commonly used

mathematical tools to aid the decision process and to

improve the decision quality for decision-making

individuals and groups. The use of these models

however is almost uniquely on an individual basis.

Indeed, decision-making groups often call for a facil-

itator who is familiar with the decision model and is

able to guide the group in the application and devel-

opment of the decision model. This however

requires that all group members communicate their

common preferences to the facilitator and hence act

as one, individual decision-maker. To our knowl-

edge, no computer-supported collaborative approach

to date accommodates for a more flexible use, allow-

ing a decision maker to easily change focus between

his or her personal preferences and the decision

model used by the group.

Achieving consensus about the decision to be taken

often is a key objective of group discussion.

Consensus ideally means that all members take part

in shaping the decision and, most important, that all

members are committed to the decision. The central

issue we address here is the influence of the decision

model on reaching consensus. In particular, we make

use of a well-known consensus model, widely used

in Group Support Systems research (Spillman et al.

1980). We apply this consensus model to the decision

models developed in the previous work package, and

investigate what the influence of these models is on

the process of reaching consensus. We pay attention

to some basic but important characteristics of indi-

vidual interaction with group consensus information,

e.g., an adequate visualisation of group consensus

information.

We extend the Spillman consensus model with

respect to the decision models. This involves new

interpretations of the preference relations to make the

consensus approach compliant with the four decision

models, and the definition of new measures of con-

sensus. We defined the specifications for a practical

preference modelling case in order to test and vali-

date the consensus model as used in the decision

models. In particular, we want to investigate what the

impact is of the consensus model on the on-going

group decision process, based on the measures we

have defined. The case will be evaluated in Pilot

Study 1 during 2000.

In traditional database systems, information is organ-

ised in tables and records, and the structure of the

information is defined in a data model. In most appli-

cations, hard-coded interfaces give the user access to

the information in a pre-defined manner, based on a

process or workflow analysis. By its specific nature,

however, knowledge work is unpredictable in its

information needs, and hence it is impossible to

analyse all the information a knowledge worker

needs beforehand and to build a traditional informa-

tion system that would satisfy these needs.

Cohesion therefore dynamically generates interfaces

to the information and, while recognising the infor-

mation as rich objects, automatically adds specific

functions based on the context of this information.

While generating interfaces to information stored in

relational database tables e.g., the generator has also

access to meta information, namely database defini-

tions, table layouts and relations, so the user inter-

faces can easily be enriched with automatically gen-

erated hyperlinks, which are presented to the user as

relations and explain functions. Moreover, a knowl-

edge worker will need access to more than only rela-

tional database records: a lot of useful information is

stored in documents and presentations, or, in general,

in unstructured multimedia files.

To capture the context of non-relational database

information, we use the concept of information gran-

ulation to identify "granules of information". In work

package 7A, information granulation and classifica-

tion, we develop a typology of information granules,

with attribute sets and relations for each information

type, based on Guilford's model of the human intel-

lect. As the granulation itself, and some of the infor-

mation context captured in attributes and relations,

may have an imprecise character, soft computing

techniques such as fuzzy logic can be used for calcu-

lating the hyperlinks.

Perspectives

During 1999, we prepared the first Cohesion pilot

study to be held early in 2000, which addresses the

interaction between decision and consensus models;

later pilot studies will supplement this interaction
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with the introduction of dynamic or opposing infor-
mation and will bring together all components for
investigating social interaction sequences.

In this first Pilot Study, we investigate the interac-
tions between individual and group preference build-
ing and group consensus reaching. In particular, we
address the following research questions:
' ' The interaction between individual and group

preference building, using decision models, by
establishing how individual preferences are
reflected in the group preference building process,
or how the group preference influences the indi-
vidual's preferences;

El The integration of individual and group decision
models, such that an easy transition from one
mode to the other is possible for the decision
group members;

S3 The influence of decision models on group com-
munication, e.g., does the use of a decision model
guarantee a more complete consideration of all
arguments mentioned during the discussion, or
does it at the contrary tends to focus only on a lim-
ited set of arguments in more depth.

The Cohesion project continues during 2000 and
2001. After the first Pilot Study the research will
focus on more dynamical aspects during the group
process. This includes focus on:

The dynamical behaviour of information during
the group processes;

" On the dynamics of preferences and the social

interactions during the group processes;
1 And on how feedback from both the individual

user and the group can be used to create flexible
and adaptive interfaces to the information space
using dynamically generated hyperlinks.
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