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Chapter 1  Introduction 
 

1.1 Research Background 
 

Due to the information technology improvement and the growth of internet, 
companies are able to collect and to store huge amount of data. Accumulated data not 
only needs lot of storage equipments, but also it will not bring value directly to the 
company. People gradually realize that data is not equal to information that data 
should be further analyzed and extracted. Professionals are trained to analyze and 
interpret data, but the increases in data amount, data type, and analytical dimensions, 
and the requirement of both information retrieval efficiency and accuracy had grown 
out of human’s information processing capability. So using information technology to 
aid the data processing, information retrieval and knowledge generation process has 
become one of the critical missions to enterprise. 

 
Since 1960s the information technology raise, it has gone through database, 

OLTP (online transaction processing), WWW, and OLAP (online analysis processing) 
stages. The focus has gone beyond storage, transmission, and processing. Data needs 
to be converted into information and knowledge to support management and 
operation in every organizational level. This knowledge will help managers and 
analysts to make decision or figure out market opportunity. The difficulty of 
knowledge retrieval is as hard as mining rare metal in the sand and rocks. So the data 
mining techniques involve, different kinds of algorithms are proposed and data 
mining software are developed to the aid. 

 
1.2 Research Objectives 
 

Data mining spread quickly since late 1990s. In resent years, data mining 
applications were always one of the most prioritized investments. Enterprises use data 
mining tools to support knowledge discovery or decision making related works in 
market research and CRM (customer relationship management). The ease with which 
a data mining solution can be integrated with a company’s production environment is 
one of the most important and most often overlooked criteria for choosing a data 
mining tool (Berry, 1997). 

 
In our interview experience, enterprises are not satisfied with the result of 

applying data mining tools. They usually use data mining to generate marketing name 
lists but the effect was not significant. It is frequently impossible for analysts to 
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predict what particular technique will work best with a given data set and a given set 
of goals for the results (Forcht et. al., 1999). In practical terms, this means that several 
methods need to be tried and the results compared. Frequently, the results of the more 
successful methods for a particular search are averaged. The entire process is 
extremely time consuming and costly. Sometimes analysts want to try different 
analytical factors, so data mining software need to be adjusted quite often. Frequent 
software change and the requirement analysis efforts are time consuming and high 
costs. On the other hand, many companies choose package data mining software. The 
package provides various tools but some of them are seldom used because users do 
not know whether the tool is suitable to solve current problems. While researchers 
tend to advocate complex models, practitioners involved in successful applications 
often use simpler models due to their robustness and interpretability (Fayyad et al., 
1996). Package software also restrict the possibility of professionals adding personal 
know how and special analysis requirement into data analysis procedure. 

 
In this research we build a selection model to solve aforesaid problems. This 

model recommends the most suitable algorithm after marketing professionals and 
analysts describe commercial problems using a standard procedure and format, hence 
users can manipulate data mining tools easier. To programmers, this model provides 
an algorithm description standard as the foundation of dynamic data mining modeling. 
The relation between commercial problems, data mining algorithms, and data is 
formulated so the recommended algorithm will be chosen directly and reasonably.  
 
1.3 Research Issues 
 

This selection study of applications in data mining mainly includes two parts: 
commercial problems analysis and data mining algorithms analysis. Commercial 
problems analysis contains twenty-two problems which usually can be solved by data 
mining. These problems come from banking, finance, insurance, telecommunication, 
retail, and manufacturing industry. They are classified into twelve business 
application categories according to their characteristics. 

 
Data mining algorithms analysis discuss five types of data mining rules: 

association, classification, prediction, clustering, and profiling. In each rule category, 
several typical algorithms are listed and each of them can be used to discover similar 
knowledge in different situations. The algorithm concepts, parameters, processes, and 
characters are covered and compared to other algorithms in the same category. 
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1.4 Research Limitation 
 

Proposed framework in this research is limited to specific business applications 
and industries. Applying our framework to additional area which is not included in 
our surveyed business area may be infeasible. Data mining has been applied to 
business area for more than decades. There are countless application cases for 
different industries, different information requirement, and lots more circumstances. 
We summarize approaches and concepts from our literature review to build the 
selection framework, and induce processing details into broader concepts or common 
terms. We do not make too detail definition, such as integer data type, float data type, 
in our framework, because the goal of our framework is to find applicable data mining 
method, instead of to build a data mining system. 

 
Renewal algorithms are proposed rapidly, this research did not collect those most 

advanced methods. Because fundamental components of algorithms are almost the 
same, so we choose to build framework by including and analyzing well-known and 
classical algorithms instead of newest or most sophisticated methods. The selection 
result of our framework only provides an answer to what kind of algorithm could be 
used, but technical definitions are further judge case-by-case in mining system 
development phase. 

 
This selection model focuses on finding applicable data mining method by 

mapping the characteristics of business application and data mining method. 
Efficiency and accuracy considerations are not included in this model. 

 
 
1.5 Research Flow 

 
There are seven steps to conduct this research as shown in Figure 1-1. First, we 

determine the research issue scale and scope of this study on a selection model of data 
mining applications. Second, we study the literatures in commercial applications and 
data mining algorithms. This helps us understand the current development of 
commercial problems, commercial applications and data mining algorithms. Third, 
commercial applications and data mining algorithms are analyzed and described in a 
standard format. Fourth, we develop a selection model based on the analysis result in 
the previous step. In step five and six, we build a prototype to implement and 
experience our recommendation model. Finally, we make a conclusion to this research 
and discuss the restriction and future directions. 
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1.6 Organization of the Thesis 

 
This thesis is organized as follows: Chapter one introduces the thesis and 

describes the research motivation, issue, objective, flow, and organization. Chapter 
two reviews the background and current issue of data mining and commercial 
applications. Chapter three presents the analysis of business applications, the solving 
steps of commercial problems, the characteristic of each data mining algorithm, and 
the construction of selection model. In chapter four, we design a prototype and 
corresponding database to implement the selection model. Chapter five describes an 
experiment which is used to validate the correctness of our model by entering test 
cases into prototype system. Chapter six lists technical findings and business side 
findings. In the last chapter, we explain experiment result and conclude this thesis. 
 

 
Figure 1- 1 Research Flow 

Source: This research 

Research Issue Scale and Scope Determination 

Business Problems 
Analysis 

Data Mining Algorithms 
Analysis 

Data Mining Literature 
Review 

Business Applications 
Literature Review 

Selection Model Development 

Prototype Design and Implementation 

Experiment 

Research Findings and Discussion 




