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Abstract
 Database mining is the process of finding useful information or knowledge in database. Traditional techniques for finding the interesting patterns range from applications of computational models such as machine learning to statistical models.  However, in the past decade, across a wide variety of fields, data are being collected and increased at a dramatic pace.  This explosive growth in data has generated an urgent need for new techniques and tools that can intelligently and automatically extract hidden patterns in large databases. Consequently, “data driven” database mining, a powerful new technology, comes out and has successfully used to business and other fields. 

 The paper provides a general overview of the database mining discipline including what’s database mining, what distinguishes database mining from statistics, how does database mining work and database mining technology feature as well as business applications and values, the challenge and future of the database mining.  The paper will aim for the beginner to have better understanding on this field.
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There are many traditional techniques for finding useful information in databases such as statistics, data visualization, OLAP tools etc. With these techniques, the computer is acting in a passive role. It is only responsibility of the user to identify the interesting trends. In the recent years, the aggressive rate of growth of the size of data stored in databases and warehouses has outpaced our ability to carefully analyze and understand what we have collected. As a result, “data driven” database mining, a new discipline, comes out. It draws on several areas, including statistics, machine learning, modern database systems etc. It works by “learning” pattern in data.     
 
A new generation of database mining has been applied to a variety of fields such as business, finance, medicine, education etc.  Especially in the business field, the applications will greatly improve the competitive capability of the corporations and increase their success opportunities.
 
It is important to note that database mining is a science that continues to evolve. Further evolution of the hardware and software technology will also continue to greatly influence the capabilities that are built into database mining.
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Database mining is a new discipline lying at the interface of statistics, database technology, pattern recognition, machine learning and other areas. It is concerned with the secondary analysis of large databases in order to find previously unsuspected relationship that are of interest or value to the database owners. The automated, prospective analyses offered by database mining are far beyond the analyses of past events provided by typical of decision support systems. 

The objective of this paper is to provide an overview of the database mining discipline. With the knowledge, the beginner will have better understanding on the young and promising field.
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Database mining, which is referred to as knowledge discovery in databases, means a process of nontrivial extraction of implicit, previously unknown and potentially useful information from data in databases. There are also many other definitions, appearing in some article and documents, carrying on a similar or slight different meaning. One of which is: the automated analysis of large database in order to discover significant patterns or trends  that would otherwise go unrecognized. 

Basically database mining is concern with the analysis of data and the use of software techniques for extracting hidden predictive information from large databases. It is the computer, which is responsible for finding the pattern by identifying the underlying rules and features in the data.

[bookmark: _Toc92065687]2. What distinguishes database mining from statistics?
The idea of trying to find useful information from database is not new. There are traditional database-mining techniques such as statistical analysis. The question arises: “What’s different between “mining” database supported by database-mining techniques and that supported by statistics methods? ”  The answers are shown below:
· Database mining is data driven, while statistics is user driven.
Formal statistical inference is assumption driven in the sense that a hypothesis is formed and validated against the data; whereas, database mining is discovery driven in the sense that pattern and hypothesis are automatically extracted from data.
· Database mining really cares about the size of data set to be analyzed. Large data sets are necessary; while statistics has been focused on data sets far smaller than that targeted by database mining research.
· The goal of database mining is to extract qualitative models which can easily be translated into logical rules or visual representations; in this sense, database mining is sometimes coupled with human-computer interfaces research; whereas, statistics has a solid theoretical foundation but the results from statistics can be difficult to interpret as they require user guidance as to where and how to analyze to data.
In short, database mining is very much an inductive exercise, contrast to the traditional hypothetico-deductive approach of statistics. Database mining sits at the common frontiers of areas such as Database Systems, Artificial Intelligence, Machine Learning and Statistics .
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In order to learn how does database mining work, the first we need to know how KDD process works.
· What is KDD process
KDD (Knowledge Discovery in Databases) process  refers to the broad process of finding knowledge from data in database. It does this by using data mining methods (algorithms) to extract (identify) hidden predict information or knowledge in large databases. 
· Steps of KDD process
             
[image: http://www2.cs.uregina.ca/~hamilton/courses/831/notes/kdd/kdd.gif]
                                  Figure 1 An overview of the steps of the KDD process
The overall process of finding and interpreting patterns from data involves the repeated application of the following steps:
a. Developing an understanding of the application domain and the goals of the end-user.
b. Creating a target data set: selecting a data set, or focusing on a subset of variables on which discovery is to be performed. 
c. Data cleaning and preprocessing: by examining data, the noisy and irrelevant data could be eliminated. 
d. Data reduction and transformation: finding useful features to represent the data depending on the goal of the task and using dimensionality reduction or transformation methods to reduce the effective number of variables under consideration. 
e. Choosing the database mining task: deciding whether the goal of the KDD process is classification, regression, clustering, etc. 
f. Choosing the database mining algorithm(s): Selecting method(s) to be used for searching for patterns in the data. Matching a particular database mining method with the overall criteria of the KDD process. 
g. Database mining: searching for patterns of interest in a particular representational form or a set of such representations as classification rules or trees, regression, clustering, and so forth. 
h. Interpreting mined patterns. 
i. Consolidating discovered knowledge. 
From above steps, we can see that database mining works within the KDD Process. It refers to the application of algorithms for extracting patterns from database. It is the key component of KDD process rather than an additional step.
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· Classification
       It is the process of sub-diving a data set with regard to a number of specific outcomes.
· Clustering
A task of identifying groups of records that are similar between themselves but different from the rest of the data.
· Association rules
These rules correlate the presence of a set of items with another range of values for another set of variables. Its form is  X=>Y , it means if a customers buys X, he or she is also like to buy Y.
· Sequential Patterns
      A sequence of actions or events is sought. It finds the complete set of frequent subsequences given a set of sequences.
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· Neural networks
It is a technique derived from artificial intelligence research that uses generalized regression and provides an iterative method to carry it out. This is non-linear predictive model that learns through training and resemble biological neural networks in structure.
· Decision tree
 It is a way of representing a series of rules that lead to a class or value. Tree-shaped structures that represent sets of decisions. These decisions generate rules for the classification of a dataset. 
· Genetic algorithms  
It extends the idea from human genetics of the four-letter alphabet (based on the A, C, T, G nucleotides) of the human DNA code. This is optimization technique that uses processes such as genetic combination, mutation, and natural selection in a design based on the concepts of evolution. 
· Nearest neighbor method
It is a technique that classifies each record in a dataset based on a combination of the classes of the k record(s) most similar to it in a historical dataset. Sometimes called the k-nearest neighbor technique.
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 Nowadays, a new generation of database mining techniques have been widely used in the business area such as retail, financial, communication, and marketing organizations etc. It enables these companies to expand the business, to improve profitability, to reduce costs and to market more effectively. Let’s take a look some business applications.
· Market-basket analysis: understand what products or services are commonly purchased together. 
· Direct market: identifying which prospects should be included in a mailing list to obtain the highest response rate. 
· Customer churn: which means predict which customers are likely to leave your company and go to a competitor. 
· Fraud detection: identify which transactions are most likely to be fraudulent.
 With database mining which automated predict and discovery unknown pattern in their databases, companies can make better business decisions.
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 With the prevalence of networking in the recent years, data has not only grown exponentially in size but also become more decentralized and disordered. In addition, databases around the world can now interact with one anther. The change of data source presents a challenge for database mining.  In order to keep up with the change of data source, database mining will face many challenges that are divided into five categories:
· Scaling database mining algorithms
· Extending database mining algorithms to handle different data types
· Ease of use
· Developing distributed database mining algorithms
· Protection of privacy and data security

As a young and promising field, database mining still faces many unsolved problems that pose new research issues for further study. For example, a flexible and convenient database mining language or interface, the application of discovered knowledge etc.
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Database Mining is the process of extracting knowledge from large database. Traditional methods to mine databases include statistical models etc. However, with the increasing availability of large volumes of high-dimensional data, occupying databases tables with many millions of rows and many thousands of columns, the “user-driven” traditional database mining technology shows no way to find useful information from large database. There is urgent need for a new generation of database mining techniques.
      
Database mining is not only evolutionary but also revolutionary.  It sits at the common frontiers of fields such as modern database system, artificial intelligence, machine learning, pattern recognition, and statistics. Database mining will continue be developed with further evolution of the hardware and software technology and change of data source. Many challenges and unsolved problems it faces pose new research issues for further study.
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