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Chapter 1 Introduction 
 
Abstract: In this chapter, the gap in the current research about group decision support is outlined. 
The research problem is clearly defined as lack of mechanism to semantically model argumentative 
information for analysing problem and evaluating solution in the group discussion. Motivated by it, 
the scope of the proposed research is defined as using semantic technology to integrate the group 
argumentation approach into the collaborative decision support process. The aim and objective of 
proposed research are given and research methodologies applied in this work are described. Finally, 
the possible contributions of this research are envisioned which will be verified in the following 
chapters. 
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1.1 Background  
 
Decision making is often regarded as a set of complex cognitive activities enabling people to go from 
a “problem domain” (a state of the world perceived as unsatisfactory) to its “solution domain” (a state 
of the world perceived as satisfactory or optimal). Generally a decision-making process is described 
as consisting of three phrases: intelligence, design, choice (Simon, 1960). Intelligence is used to mean 
searching the environment for problems to gather, interpret and exchange information. Design 
involves the development of alternative approaches and models to solve the problem, and choice 
consists of analysing and evaluating the alternatives and choosing one for implementation. In order to 
support some or all phases of the decision making process, many standalone information systems 
called Decision Support Systems (DSS) have been developed in the last decades. In the DSS, a 
computer system could be developed to deal with the structured portion of a decision problem such as 
information search, data analysis etc.; but the judgment of the decision maker was brought to bear on 
the unstructured part, hence, constituting a human-machine system. Group decision-making (GDM) 
has many practical backgrounds in the domain of social problems, economy, management, medicine 
and engineering, etc. Theory and methods of GDM and group decision support system (GDSS) has 
been a very important research field in information science. 

In nature, decision making is a human process. Human activities run throughout all steps of 
decision process. From a psychological perspective, individual decisions are made in the context of a 
set of needs, the preferences that an individual has and the values or goals he/she seeks. Therefore it 
is not avoidable that individual decision making will bring certain subjectivity and bias. As the group 
of individuals have access to more information and more resource and are prone to reduce 
subjectivity, decision by group has been thought as a better way to solve problems within an 
organization. The goal of Group Decision Support System (GDSS) is to assist the group members to 
identify the problem, form possible actions, resolve conflict and achieve joint tasks.   

In the traditional GDSS, decision process are clearly divided into steps as collaboratively 
recognizing and analysing problem, proposing alternatives, designing the evaluation models, and 
evaluating the alternatives to make choices. In some cases, the choice is implemented and applied to 
the problem domain to validate the selected action. The result of validation could adjust or refine the 
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definition of problem. So the decision process will be iterated until the goal is satisfied. For each step, 
many and various approaches and tools have been proposed to address different issues. In the process 
of problem recognition, data mining, semantic web, data visualization, mathematics based 
information interpretation models, such as Principal Component Analysis (PCA) approaches, are 
employed to assist decision maker to search information, analyse and interpret information in the 
relevant problem domain; in the process of generating alternatives and evaluation model design, brain 
storming, group argumentation, Analytic Hierarchy Process (AHP) and Metric Based Evaluation etc. 
are often used to help the decision maker to generate candidates of the alternative set and develop the 
evaluation framework. During the process of choice making, negotiation and persuasive approaches 
are employed to solve the conflict and ranking and voting approaches are used to help build group 
consensus.   

The traditional GDSS much depends upon the assumptions of classical decision theory, which 
are that the decision problems are often assumed to be well defined, the actions and outcomes are 
assumed to be fixed to start with, and criteria for evaluation also can be pre-defined.  

However, in reality there are high demands for GDSS to deal with the emergent complex 
problems, such as social issues, political issues, design issues etc. This kind of problems lacks clear 
pre-definition of problems situation and evaluation criteria and often needs to be solved by group 
members with different ranges of expertise. Moreover, the changing requirements are difficult to 
recognise and the effort to solve one aspect of the problem may reveal or create another problem. In 
the process of decision making, the situation of decision problems needs to be clarified incrementally 
by the interaction between the group members. The choice of the solution should be revised from 
time to time and the criteria for evaluation should be gradually generated. So the clear separation of 
the decision stages is not suitable in this case. In addition, in most situations the traditional GDSS can 
only offer passive support for the user. In most cases, the system only stores each group member’s 
idea information and comments in an unstructured manner in a pool for group members to share. 
However there is lack of mechanism to capture and analyse the group members’ decision rationale 
which could be very useful for decision evaluation, decision task identification and even decision 
reuse in the similar context. Furthermore, traditional GDSS pay less attention to identifying and 
modelling group members’ expertise, which could be a very important factor for the judgment of 
individual proposed ideas and further task allocation. 
 
1.2 Problem Definition and Motivation of Research  
 
The fundamental assumption of traditional GDSS is based on classical decision theory, which is not 
suitable for many practical issues such as complex problems (ill-structured, wicked, cross-domain 
etc). In the context of complex problem solving, different aspects of the problem in different domains 
are discovered; experts with different backgrounds are involved and the solutions may conflict 
towards different aspects or criteria.  

The group argumentation approach is regarded as a powerful way of discovering the structure 
and identifying various aspects of an ill structured problem (Rittel et al, 1973). However in most 
related approaches, group argumentation is often used to improve the interpretation towards the 
problem rather than supporting the whole process of decision making. The crucial reason is that there 
is lack of a mechanism to semantically model argumentative information, by which decision support 
tools can fully make use of this information to analyse the state of problem solving and evaluate the 
solutions towards the decision task. In this thesis, how to fully integrate the group argumentation 
approach into the collaborative decision support process is the main research problem.    
 
1.3 Hypothesis of Research  
 
Courtney (2001) argues that in ill-structured situations the decision process cannot be clearly divided. 
Typically, different phases overlap and blend together. So the artificial division of knowledge into 
disciplines and the reduction of complex problems into simple components inhibit the solution to 
social and management problems. Solving complex problems may require knowledge from any 
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source and those knowledgeable in any discipline or profession. Based on a multiple perspectives 
approach Courtney proposes a new DSS paradigm illustrated in Figure 1.1. Mental models are at the 
heart of this process, which either personally or collectively determines what data and what 
perspectives should be examined in the redundant data source of the problem domain. These mental 
models are also constantly updated along with the whole process. As perspectives are developed, 
insight is gained and the mental models are updated. In the perspective development, ‘T’ ‘O’ ‘P’ 
respectively represents ‘Technical perspective’ ‘Organisation Perspectives’ and ‘Personal 
Perspective’. Unlike the conventional DSS, the new DSS paradigm does not only concern the 
engineering aspect of the decision making. Instead, it focuses more on the mental model update and 
various perspective syntheses.  
 

 
 

Figure 1.1 A new decision-making paradigm for DSS (Courtney, 2001) 
 

Inspired by the Courtney’s model, group argumentation could be fully integrated into the new 
decision making paradigm by developing the group mental models via group interaction and 
developing the perspectives of the problem via synthesizing group members’ ideas. Supported by 
semantic technology, the group members’ expertise, the interaction in the group, and generated 
knowledge could be formally well defined. It could be promising to develop a system to better 
capture the group mental models and develop the perspectives of the problem, and also evaluate the 
result of the decision. The hypotheses of this research can be summarized as the following:  

(i) Given the semantics of all the argumentative content proposed in the group argumentation, 
it is possible to discover all aspects of the problem and identify the different aspects 
(criteria) of evaluating the solution; 

(ii) Given the semantics of argumentation structure and the relation among them, it is possible 
to decompose the task and solution which will lead to the iteration of the decision process, 
and also provide automatic support for decision making by the analysis of argumentative 
information; 

(iii) Given the semantics of the group interaction, the experts’ profile can be dynamically 
updated. It is possible to integrate the expertise of the experts in the different domains and 
identify the credibility level of the information they provide; 

(iv) Given the semantic representation of the argumentation record, it is possible to capture the 
current experience or reuse previous experience in the rationale level (not only present the 
previous solution in the similar context but also present the rationale to accept or reject that 
solution).  
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1.4 The Aims and Objectives of the Research 
 
The aim of this research is to put forward a semantic enhanced group argumentation approach to 
support collaborative decision making. To achieve the aim, several objectives are identified as the 
following: 

(i) To identify the requirements for group argumentation based decision making. 
(ii) To design a conceptual framework for group argumentation based decision making; 
(iii) To design a semantic information model to represent the main concepts and relations in the 

context of group argumentation based decision making; 
(iv) To design the automatic functions and a process for group decision making based on 

argumentative information; 
(v) To design and develop an agent based software architecture and prototype system to 

implement the above conceptual framework ; 
(vi) To design and carry out a group argumentation experiment for collaborative decision 

making; 
(vii) To gather and analyse the result from group argumentation experiment to qualitatively 

evaluate our proposed approach. 
 
1.5 Research Methodology   
 
In accordance with research motivation and objectives, the research methodologies employed are as 
following: 

(i) Literature review: Carry out a comprehensive literature review and analyse by searching 
journals, proceedings, books and internet website about fundamental theories 
(argumentation theory, decision theory) and relevant practices ( decision support system, 
group argumentation system, semantic support decision making etc.) to clarify the research 
issues encountered in this research. 

(ii) Concept framework design: Based on identified research issues in the literature review, 
carry out further study to model the key factors in the argumentation based group decision 
making and design a conceptual framework which can theoretically address research 
problem. 

(iii) System design and prototype development: Design and develop an agent based semantic 
enhanced collaborative argumentation system for group decision making based on the 
above designed framework.  

(iv) Experiment: Design and carry out a group argumentation based decision making 
experiment using the developed prototype system; design questionnaire to capture the users’ 
experience towards the proposed system; gather and analyse the result from the experiment.  

(v) Evaluation: Compared with related research, systematically evaluate our proposed approach.  
 
1.6 Organised Structure of the Thesis   
 
The following chapters of the thesis are organised into four parts: research problem formalisation 
(Chapter 2), a proposed conceptual framework for the solution of the research problem (Chapter 3), 
design and implementation of the prototype system and experiment (Chapters 4, 5, and 6), and 
discussion, conclusion and future work (Chapters 7 and 8). 

(i) Research problem formalisation (Chapter 2) 
− Present the theory and practice of decision making 
− Present the theory and practice of argumentation 
− Present the related work in the group argumentation based decision making 
− Formalize the issues in the current research. 

(ii) A proposed conceptual framework (Chapter 3) 

4 Jia / Chapter 1 Introduction



− Present a conceptual framework for semantic support group argumentation based 
decision making support. 

− Present a semantic argumentation schema and a semantic annotation approach. 
− Present an automatic decision making function based on argumentative information. 

(iii) Design and implementation of a prototype system and experiment (Chapters 4,5,6)  
− Chapter 4 presents an agent based system architecture design for semantic support group 

argumentation based GDSS. 
− Chapter 5 presents a prototype system in detail to implement the proposed concept 

framework in Chapter 3. 
− Chapter 6 presents a test of our proposed approach using focus group discussion 

experiment and analysis of its result  
(iv) Discussion, conclusion and future work (Chapters 7 and 8) 

− Chapter 7 presents a qualitative evaluation towards the proposed solution in comparison 
with other related works. 

− Chapter 8 presents the conclusion and future works. 
The map of the chapters in this thesis can be illustrated as Figure 1.2, in which the arrow 

represents the dependency relation between related chapters.  
 

 
 

Figure 1.2  The map of this thesis 
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1.7 Contribution 
 
This research mainly focuses on the integration of group argumentation approach and collective 
decision support process in order to make group decisions in the context of complex problems. The 
semantic enhanced modelling approach is investigated to model the argumentation process and 
information, by which the decision support tool can better understand, exploit and analyse the group 
experts’ contribution and states of problem solving. A conceptual framework has been designed 
driven by the proposed semantic model and a prototype system was developed and tested in the group 
decision making experiment to verify the proposed hypothesis.   
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