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ABSTRACT 

Decision making is a process of choosing the best alternatives from available options. 
A group decision making involves the evaluation of alternatives or criteria from multi-
expert preferences. Each decision makers have their own knowledge and opinion to 
make an assessment. This will increase the complexity in computation. Two new 
decision making models have been developed in this study, the first is the combination 
of multi-granular linguistic information using fusion algorithm and consistent fuzzy 
preference relations (CFPR) and the second one is the combination of multi-granular 
uncertain linguistic information and consistent linguistic fuzzy preference relations 
(CLFPR) to cater this problem. These proposed methods are able to evaluate the 
alternatives or criteria based on the different opinion with different assessment 
measurement and also able to minimize the number of pair-wise comparisons when the 
number of criteria increase. Fusion approach is utilized in order to manage multi-
granular linguistic information involved in the consistent fuzzy preference relations 
(CFPR). The multi-granular linguistic information will be aggregated into CFPR values 
and the final ranking of the alternatives can be determined efficiently. While for multi-
granular uncertain linguistic information, the evaluation will be aggregated into CLFPR 
values and the final preference of the alternative will be determined using a method of 
ranking fuzzy numbers. Both algorithm been illustrated in textbook selection. The 
proposed methods can be utilized as another option to solve a decision making problem. 

IV 



ACKNOWLEDGEMENT 

IN THE NAME OF ALLAH, (AL MIGHTY) THE MOST GRACIOUS, THE MOST 
MERCIFUL 

Firstly, I am grateful to Allah S.W.T for giving me the strength to complete this 
project successfully. This research would not be as it is today without the 
contributions from my colleagues and especially to my lecturer. Here, I want to 
express my appreciation and grateful to my supportive lecturers Professor Dr. Daud 
bin Mohamad and Madam Nor Hanimah binti Kamis for their generous advice, 
inspiring guidance and encouragement during my research. I highly appreciate the 
time they spend with me in order to finish this research work. This thesis could not 
have been finished without their generous and professional help. I will not forget their 
calmness while handling this project with me even though I have made a lot of 
mistakes during the project. 

Last but not least, I express the most wholehearted gratitude to my parents and family 
for their love and support. Also not forgetting to my two best friends, Eezmaira 
Sazzea and Muhammad Fathi for providing me with unfailing support and continuous 
encouragement throughout my years of study. Thank you again for those who 
contribute indirectly and directly for this project. 

V 



TABLE OF CONTENTS 

Page 

CONFIRMATION BY PANEL OF EXAMINATION ii 

AUTHOR'S DECLARATION iii 

ABSTRACT iv 

ACKNOWLEDGEMENT v 

TABLE OF CONTENTS vi 

LIST OF TABLES ix 

LIST OF FIGURES xii 

LIST IF SYMBOLS xiii 

CHAPTER ONE: INTRODUCTION 

1.1 Fuzzy Decision Making 1 

1.2 Multi-Granular Linguistic Information 3 

1.3 Multi Criteria Decision Making 8 

1.3.1 Consistent Fuzzy Preference Relations and Consistent 11 

Linguistic Fuzzy Preference Relations 

1.4 Confidence Level 14 

1.5 Ranking Fuzzy Number 14 

1.6 Problem Statement 16 

1.7 Obj ective of Study 17 

1.8 Significant of Study 18 

1.9 Scope and Limitation of Study 18 

1.10 Organization of Thesis 19 

CHAPTER TWO: BASIC CONCEPTS AND DEFINITIONS 

2.1 Fuzzy Set Theory 20 

2.2 Linguistic Variable 22 

2.3 Multigranular Liguistic Information 23 

2.4 Multigranular Uncertain Linguistic Term 27 

2.5 Consistent Fuzzy Preference Relation 28 

vi 



2.6 Consistent Linguistic Fuzzy Preference Relation 31 

2.7 Confidence Level 32 

CHAPTER THREE: A HYBRID GROUP DECISION MAKING 
PRODUCER BASED ON MULTI-GRANULAR LINGUISTIC 
INFORMATION USING FUSION ALGORITHM AND CFPR 

3.1 Multi-Granularity Linguistic Information (MGL) 36 

3.2 Consistent Fuzzy Preference Relations (CFPR) 37 

3.3 Proposed Method 1: Multi-Granularity Linguistic Information 39 

using Fusion Algorithm with Consistent Fuzzy Preference 

Relations 

3.4 Implementation: Textbook Selection Using Multi-Granularity 43 

Linguistic Information Using Fusion Algortithm with 

Consistent Fuzzy Preference Relations 

3.5 Discussion 72 

CHAPTER FOUR: A HYBRID GROUP DECISION MAKING 
PROCEDURE BASED ON MULTI-GRANULAR UNCERTAIN 
LINGUISTIC INFORMATION AND CLFPR 

4.1 Multi-Granularity Uncertain Linguistic (MGUL) 75 

4.2 Consistent Linguistic Fuzzy Preference Relations (CLFPR) 75 

4.3 Ranking Fuzzy Numbers: Kumar et al. Approach 77 

4.4 Proposed Method 11: Multi-Granularity Uncertain Linguistic 80 

with Consistent Linguistic Fuzzy Preference Relations 

4.5 Implementation : Textbook Selection Using: Multi-Granularity 83 

Uncertain Linguistic With Consistent Linguistic Fuzzy 

Preference Relations 

CHAPTER FIVE: CONCLUSION AND RECOMMENDATION 

5.1 Introduction 

5.2 Research Contribution 91 

5.3 Future Research 92 

93 

REFERENCES 94 

vn 


