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ABSTRACT 

This research proposes a novel framework to construct the Meta-Rules Guided 
Mining by applying the ontology to describe the Conceptual Model of the objects in the 
domain of interest.  The proposed framework is an “Extended Version” of traditional 
data mining in which the focus is on the post analysis of the data mining.  The proposed 
framework consists of two main parts.  First, the specialized rules discovery part is 
responsible for discovering the patterns of data from the prepared database based on the 
Apriori Algorithm.  Second, the generalized rules discovery part is used to discover the 
“Generalized Rules” defined as the meta-rules patterns which are generated based on the 
ontology.  In order to represent the categorical concepts and relation types of the 
ontology, the Formal Concept Analysis (FCA) theory was adopted to construct the 
lattice.    

  The prototype system called FCA2MR (Formal Concept Analysis to Meta-
Rules) was developed as an easy-to-use and step-by-step process generation tool.  It was 
developed to test and verify the idea of the proposed approach.  The FCA2MR provides 
a flexible way to specify the pre-threshold measurement including minimum support and 
minimum confidence values to discover interestingness patterns.  In addition, the post-
threshold measurement called minimum precision values was used to determine the 
strength of the generated meta-rules patterns.  In the experiment, three benchmark 
datasets from the UCI machine learning repository were used to test the prototype and 
three active datasets were collected and used to evaluate the interestingness results.  The 
system was evaluated in three parts. First, the functional comparison of the ontology 
generators was conducted to compare the ontology features of three ontology generators, 
namely, FCA2MR, Protégé2000 and ConImp.  Second, the interestingness evaluation 
showed comparable results between the FCA2MR and the Magnum Opus program.  
Finally, the user participation evaluation was carried out by using a number of 
questionnaires to check whether the ranking results reflect the subjective interestingness 
of the users.  The experimental results indicated that this approach is feasible and 
effective in generating reasonable solutions for subjective interestingness data mining 
comparable to commercial tools.  Moreover, the prototype system gives high accuracy 
and the interestingness results are relevant to the user’s needs. 

KEY WORDS:  DATA MINING/ INTERESTINGNESS/  
                           SUBJECTIVE INTERESTINGNESS/  
                           META-RULES GUIDED MINING/ ONTOLOGY/ 
                           FORMAL CONCEPT ANALYSIS (FCA) 

172 P. ISBN 974-04-7365-2 


	 
	Acknowledgements.pdf
	ACKNOWLEDGEMENTS 

	Tables.pdf
	 
	LIST OF TABLES 
	LIST OF TABLES (CONT.) 

	Figure.pdf
	 
	LIST OF FIGURES 
	LIST OF FIGURES (CONT.) 
	 
	Page 
	LIST OF FIGURES (CONT.) 
	 
	Page 

	Liter.pdf
	 
	CHAPTER II 
	LITERATURE REVIEW 
	2.1 Overview of Knowledge Discovery in Database (KDD) 
	2.2 Overview of Data Mining (DM) 
	2.3 Interestingness Approach of Data Mining 
	2.3.1 Objective Interestingness Patterns 
	2.3.3 Meta-Rules Guided Mining 
	2.4 Ontology 
	2.4.1 Conceptualization 
	2.4.2    Type of Ontology [37] 
	2.4.3 Ontology, Information Science, and Artificial Intelligence (AI) 
	2.4.4 Ontology based Data Mining 
	2.4.5 Formal Concept Analysis (FCA) 
	2.5. Related Works  


	Problem.pdf
	 
	CHAPTER III 
	PROBLEM STATEMENT 
	This chapter firstly explains the problem related to the knowledge discovery, particularly in the interestingness of data discovered from data mining application.  The described problem inspires the production of this research. Hereafter, the research objectives, research contributions, and scope of the research are formally presented. 
	3.1 Problem Statement  
	3.2 Research Objectives  
	3.3 Research Contribution 
	3.4 Scope of the Research  


	Method.pdf
	 
	CHAPTER IV 
	A UNIFIED FRAMEWORK OF  
	META-RULES GUIDED MINING  
	BASED ON ONTOLOGY 
	4.1 The Fundamental Concept of a Unified Framework of Meta-Rules Guided Mining Based on Ontology 
	4.2 The Proposed Framework of the Meta-Rules Guided Mining Based on Ontology 
	4.3 THE FIRST COMPONENT: Association Rules Mining Module 
	4.4 THE SECOND COMPONENT: Ontology Construction Module 
	4.4.1 The Ontology Construction  
	Common Attributes
	Common Object
	Match
	Result
	Common Attributes
	Common Object
	Match
	Result




	Example 4-2   Let C1 = ({}, {Fruit, Dairy_Product}) 
	      C2 = ({Grape, Pear}, {Fruit}) 
	      C3 = ({Milk}, {Dairy_Product}) 
	      C4 = ({Grape, Pear, Milk}, {}) 
	In example 4-2, the GEN_FL algorithm is used to support the process of formal lattice generation.  The detail of the algorithm is illustrated as follows: 
	STEP 5.1: Generate PowerSET of Formal Concept C 
	The first step of the GEN_FL algorithm is to generate the PowerSET of the formal concept C.  Based on the set theory of the mathematics, we now give an example of the execution of the PowerSET of formal concept as follows: 
	Table 4-6: An Example of the Order Pair Generation Process

	STEP 5.3: Associated Concept Checking 
	The class-hierarchical operator is used to define the relationship between two formal concepts.  Referred to the Definitions 6 and 7, the process of associated concept checking determines the associated concept property by using the class-hierarchical operator.  The process will be separated in two ways: super-concept, and sub-concept. Table 4-7 shows an example of the associated concept checking process. 
	Obj. / Attr. 
	Determine Associated Concept
	Associated Concept Result
	Obj. / Attr. 
	Determine Associated Concept
	Associated Concept Result




	4.5   THE THIRD COMPONENT: Meta-Rules Guided Mining Construction    
	        Module 
	The root idea of the rules implication on lattice is based on the “Association Rules” that state the relationship among the “Itemsets” of the transaction data.  The association rules mining is closely related to the formal concept analysis, which was utilized in the second component (see section 4.4.1).  
	The association rules deal with the discovery of the association patterns among items in terms of the statistical definition.  The statistics play an important role to discover the patterns.  The quantitative measures are utilized to evaluate the discovered patterns, namely, Support and Confidence (referred to Section 2.2.2).  An association rules is an implication A ( B, where A and B are Itemsets.  The intuitive meaning of such a rule is that the transactions contain A also contain B.  The rules A ( B holds with confidence value of the transactions that contain A also contain B. 
	 Let C1 = ({}, {Fruit, Dairy_Product}) 
	      C2 = ({Grape, Pear}, {Fruit}) 
	      C3 = ({Milk}, {Dairy_Product}) 
	      C4 = ({Grape, Pear, Milk}, {}) 
	Definition 13: Degree of Match 



	Experiment.pdf
	 
	CHAPTER VI 
	EXPERIMENT AND RESULT 
	Table 6-1: The Details of Datasets
	Table 6-2: The Details of Data Model 
	DataSet
	           Table 6-2: The Details of Data Model (Cont.)
	DataSet
	 6.3.1 The Data Mining Testing Results 
	Table 6-3: Summary Results of Three Datasets in Specialization Module
	DataSets
	6.3.2 The Ontology Generator Testing Results 
	To test the efficiency of the ontology generator, we run the process of the FCA task by selecting some target objects and attributes, and analyzing the shape of the lattice in terms of the ontology depth and the ontology concept.  The details are described in Table 6-4. 
	Table 6-4: The Summary Results of Ontology Generation Process of each Data Model
	 6.3.3 The Interestingness Testing Results 
	 Table 6-5: The Summary Results of the Interestingness Testing 


	Domain
	Table 6-5: The Summary Results of the Interestingness Testing (Cont.)

	Domain
	The details of the interestingness testing are summarized in Table 6-6 to 6-14 and the comparative interestingness/discarded results of each data domain are plotted in Figure 6-11 to 6-19.    
	 Table 6-6: The Detail Results (Car-C-1 Domain) of the Interestingness Testing


	Domain
	Table 6-7: The Detail Results (Car-C-2 Domain) of the Interestingness Testing

	Domain
	 
	  
	  
	 
	  
	Table 6-8: The Detail Results (Car-C-3 Domain) of the Interestingness Testing


	Domain
	 
	   
	  
	 Table 6-9: The Detail Results (Nursery-N-1 Domain) of the Interestingness Testing 


	Domain
	Table 6-10: The Detail Results (Nursery-N-2 Domain) of the Interestingness Testing

	Domain
	Table 6-11: The Detail Results (Nursery-N-3 Domain) of the Interestingness Testing

	Domain
	Domain
	Table 6-13: The Detail Results (Adult-A-2 Domain) of the Interestingness Testing

	Domain
	Table 6-14: The Detail Results (Adult-A-3 Domain) of the Interestingness Testing

	Domain
	2. Visualization 

	Selected Target MR
	Car_C_1 Domain    (Min_Supp=1, Min_Conf=1)
	Car_C_2 Domain    (Min_Supp=1, Min_Conf=5)
	Car_C_3 Domain    (Min_Supp=1, Min_Conf=10)

	 
	 
	Selected Target MR
	Nursery_N_1 Domain  (Min_Supp=1, Min_Conf=1)
	Nursery_2 Domain   (Min_Supp=1, Min_Conf=5)
	Nursery_3 Domain  ( Min_Supp=1, Min_Conf=10)

	 
	 
	Selected Target MR
	Adult_A_1 Domain  (Min_Supp=1, Min_Conf=1)
	Adult_A_2 Domain   (Min_Supp=1, Min_Conf=5)
	Adult_A_3 Domain  ( Min_Supp=1, Min_Conf=10)
	Question #1-1   
	Question #1-2  
	Question #1-3
	Question #1-5 
	Question #1-6
	Question #1-7
	Question #2-1
	Question #2-2
	Question #2-3
	Question #2-5
	Question #2-6
	Question #2-7

	Interestingness Patterns
	I
	R
	 
	P
	 
	Question #1-1
	Question #1-2
	Question #1-3
	Question #1-5
	Question #1-6
	Question #1-7
	Question #1-9
	Question #1-10
	Question #2-1
	Question #2-2
	Question #2-3
	Question #2-5
	Question #2-6
	Question #2-7
	Question #1-1
	Question #1-2
	Question #1-3
	Question #1-4
	Question #1-5
	Question #1-6
	Question #1-7
	Question #1-8
	Question #1-9
	Question #1-10
	Question #2-1
	Question #2-2
	Question #2-3
	Question #2-4
	Question #2-5
	Question #2-6
	Question #2-7
	Question #2-8
	Question #2-9
	Question #2-10







	Conclude.pdf
	 
	CHAPTER VII 
	DISCUSSION AND CONCLUSION 

	Refer.pdf
	 
	REFERENCES 

	Biography.pdf
	 




