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Abstract— Mining information and knowledge from large 

databases has been recognized by many researchers as a key 

research topic in database systems and machine learning, 

and by many industrial companies as an important area with 

an opportunity of major revenues. Researchers in many 

different fields have shown great interest in data mining. 

Several emerging applications in information providing 

services, such as data warehousing and on-line services over 

the Internet, also call for various data mining techniques to 

better understand user behavior, to Improve  the service 

provided, and to increase the business opportunities. In 

response to such a demand, this article is to provide a 

survey, from a database researcher's point of view, on the 

data mining techniques developed recently. A classification 

of the available data mining techniques is provided and a 

comparative study of such techniques is presented. 
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I. INTRODUCTION 

A great amount of data are now available in science, 

business, industry , and many other areas, due to rapid  

advances in computerization and digitalization techniques. 

Such data may provide a rich resource for knowledge 

discovery and delivery support. For example, when you 

shop at a supermarket, the cashier scans the bar-codes of 

items ad stores your shopping transaction into a database. 

 In order to understand, analyze, and eventually 

make use of huge amount of data, a multidisciplinary 

approach data mining , is proposed  to meet the challenge . 

Data mining is the process of identifying interesting patterns 

from large databases. 

 Data mining is the core part of Knowledge 

Discovery In Database (KDD ) process as shown in figure 

1.The KDD process may consists of following steps: data 

selection, data cleaning, data transformation,, pattern 

searching, finding presentation, finding interpretation, and 

finding evaluation. Data mining and KDD are often used 

interchangeably because data mining is the key part of KDD 

process. 

 

 
Fig. 1: A Typical Knowledge Discovery Process 

The rest of the paper is organized as follows: 

Section II describes the requirements and challenges of data 

mining. Section III describes data mining using statistical 

approach. Section IV describes machine learning .Section V 

describes data mining using database approach. Section VI 

describes the Data mining using other approaches such as 

neural networks,  visualization , etc .Section VII summarizes  

the conclusion. Finally references are given. 

II. REQUIREMENTS AND CHALLENGES OF DATA MINING 

In order to conduct effective data mining, one needs to first 

examine what kind of features an applied knowledge 

discovery system is expected to have and what kind of 

challenges one may face at the development of data mining 

techniques. 

A. Handling of Different Types of Data:    

Because there are many kinds of data and databases used in 

different applications, one may expect that a knowledge 

discovery system should be able to perform effective data 

mining on different kinds of data. Since most available 

databases are relational, it is crucial that a data mining 

system performs efficient and effective knowledge 

discovery on relational data.  Moreover, many 

applicable databases contain complex data types, such as 

structured data and complex data objects, hypertext and 

multimedia data, spatial and temporal data, transaction data, 

legacy data, etc. A powerful system should be able to 

perform effective data mining on such complex types of data 

as well. However, the diversity of data types and different 

goals of data mining make it unrealistic to expect one data 

mining system to handle all kinds of data. Specific data 

mining systems should be constructed for knowledge mining 

on specific kinds of data, such as systems dedicated to 

knowledge mining in relational databases, transaction 

databases, spatial databases, multimedia databases, etc. 

B. Efficiency and Scalability of Data Mining Algorithms: 

To effectively extract information from a huge amount of 

data in databases, the knowledge discovery algorithms must 

be efficient and scalable to large databases. That is, the 
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running time of a data mining algorithm must be predictable 

and acceptable in large databases. Algorithms with 

exponential or even medium-order polynomial complexity 

will not be of practical use. 

C. Usefulness, Certainty and Expressiveness of Data 

Mining Results: 

The discovered knowledge should accurately portray the 

contents of the database and be useful for certain 

applications. The imperfectness should be expressed by 

measures of uncertainty, in the form of approximate rules or 

quantitative rules. Noise and exceptional data should be 

handled elegantly in data mining systems. This also 

motivates a systematic study of measuring the quality of the 

discovered knowledge, including interestingness and 

reliability, by construction of statistical, analytical, and 

simulative models and tools. 

D.  Expression of Various Kinds of Data Mining Results: 

Different kinds of knowledge can be discovered from a large 

amount of data. Also, one may like to examine discovered 

knowledge from different views and present them in 

different forms. This requires us to express both the data 

mining requests and the discovered knowledge in high-level 

languages or graphical user interfaces so that the data 

mining task can be specified by non experts and the 

discovered knowledge can be understandable and directly 

usable by users. This also requires the discovery system to 

adopt expressive knowledge representation techniques. 

E.  Interactive Mining Knowledge at Multiple Abstraction 

Levels: 

Since it is difficult to predict what exactly could be 

discovered from a database, a high-level data mining query 

should be treated as a probe which may disclose some 

interesting traces for further exploration. Interactive 

discovery should be encouraged, which allows a user to 

interactively refine a data mining request, dynamically 

change data focusing, progressively deepen a data mining 

process, and flexibly view the data and data mining results 

at multiple abstraction levels and from different angles. 

F. Mining Information from Different Sources of Data: 

The widely available local and wide-area computer network, 

including Internet, connect many sources of data and form 

huge distributed, heterogeneous databases. Mining 

knowledge from different sources of formatted or 

unformatted data with diverse data semantics poses new 

challenges to data mining. On the other hand, data mining 

may help disclose the high-level data regularities in 

heterogeneous databases which can hardly be discovered by 

simple query systems. Moreover, the huge size of the 

database, the wide distribution of data, and the 

computational complexity of some data mining methods 

motivate the development of parallel and distributed data 

mining algorithms. 

G. Protection of Privacy and Data Security: 

When data can be viewed from many different angles and at 

different abstraction levels, it threatens the goal of 

protecting data security and guarding against the invasion of 

privacy. It is important to study when knowledge discovery 

may lead to an invasion of privacy, and what security 

measures can be developed for preventing the disclosure of 

sensitive information. 

As a multidisciplinary field, data mining adopted 

its techniques from many research areas , including 

statistical , machine learning ,database systems, neural 

networks, rough sets, and  visualization. 

III. DATA MINING USING STATISTICAL APPROACH 

Many statistical  tools have been used for data mining,  

including Bayesian network, regression analysis, correlation 

analysis, and cluster analysis. Usually statistical models are 

built from a set of training data .An optional model, based 

on predefined statistical measure, is searched among the 

hypothesis space. Rules, patterns and regularities are then 

drawn from the model. 

 A Bayesian network is generally directed graph 

which represents the casual relationships among the 

variables, computed using  the Bayesian probability 

theorem. Regression is the derivation of a function which 

maps a set of attributes of objects to an output variable. 

Correlation analysis studies the correspondence of variables 

to each other such as pow (x,2). Cluster analysis finds 

groups from a set of objects based on distance measures. 

 A simple Bayesian network for medical problem is 

given in figure 2.Nodes in the Bayesian network represents 

the variable or states ,while edges represents the 

dependencies between nodes, directed from cause to the 

effect. Figure 2 shows that a patient's age , occupation, and 

diet affect  the disease which in turn causes symptoms. 

 
Fig. 2: A Simple Bayesian Network 

IV. DATA MINING USING MACHINE LEARNING 

Like statistical  methods, machine learning methods search 

for a best model that matches the testing data. Unlike 

statistical methods ,the searching space in machine learning 

methods is cognitive space of n attributes instead of a vector 

space of an dimensions. Besides , most machine learning 

methods are heuristic in searching. 

 The most common machine learning methods  used 

for data mining include decision tree induction ,inductive 

concept learning, and conceptual learning. A decision tree is 

the classification tree which determines an object's  class by 

following the path from the root to a  leaf node ,choosing the 

branches according to the attribute value of the object. 

Decision tree are induced from the training set and the 

classification rules can be extracted  from the decision trees. 

Inductive concept learning derives a concise ,logical 

description of a concept from a set of examples. Conceptual 

clustering finds groups or clusters in a set of objects ,based 

on conceptual closeness among objects. 

 A simple decision tree is shown in figure 3. It  

determines a car's mileage from its size ,transmission type, 
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and weight .the leaf node s are in square boxes which 

represents the three classes of mileages. From the decision 

tree ,we can conclude ,for example, a medium size, 

automatic car will have medium mileage. 

 
Fig. 4: Conceptual Hierarchy and Attribute Oriented 

Induction 

V. DATABASE ORIENTED APPROACHES FOR DATA MINING 

Database oriented methods do not search for a best model as 

the previous two kinds of methods. Instead a data model or a 

database specific  heuristics are used to exploit the 

characteristics of the data in the hand. The attribute-oriented 

induction, the iterative database scanning for frequent item 

sets , and the attribute focusing are representatives of the 

database oriented methods. 

 In attribute oriented induction, primitive, low-level 

data are generalized into high level concepts using 

conceptual hierarchies. the iterative database scanning 

method is employed to search for frequent item sets in a 

transactional database ,The association rules are then 

derived from these frequent item sets. The attribute focusing 

method looks for patterns with unusual probabilities by 

adding attributes selectively into patterns. 

The left side of Figure 47 shows a simple 

conceptual hierarchy for students , and the right side shows 

the attribute oriented induction. In the example, the students 

of a local IEEE chapter are summarized. 

 
Table 1 & 2: Attribute Oriented Induction 

 
Fig. 5: Conceptual Hierarchy 

VI. OTHER APPROACHES FOR DATA MINING 

Many other technique have been adopted for data mining 

including neural networks, rough sets and visualization. 

 A neural networks is a set of interlinked nodes, 

called  neurons. A neuron is a simple computing device that 

computes a function of its inputs which can be outputs of 

other neurons or attribute values of an object. By adjusting 

the connection and the functional parameters of the neurons, 

a neural network can be trained to model the relationship 

between a set of input attributes. A neural network can be 

used ,for example ,in classification, when the output 

attribute is the object’s class .A rough set is a set whose 

membership is fuzzy. A set of objects can be arranged to 

form a group of rough sets which may be used, for  

example, in classification and clustering. Visual exploration 

is another interesting data mining technique. Data ar 

transformed into visual objects as dots, lines,  areas, etc, and 

displayed two or three   dimensional space. Users can 

interactively explore the interesting spots by visual 

examinations. 

 The above methods can be integrated or combined 

to deal with complicated problems or provide alternative 

solutions. For example the summarization of data is usually 

visually presented as charts, graphs, etc., to help the 

understanding  of the results and further examination. 

Indeed, most data mining systems employ multiple methods 

to deal with different kinds of data.     

VII. CONCLUSION 

This paper focuses on the data mining tasks and techniques. 

The paper also includes the different   approaches   for data 

mining such as statistical approach, machine learning 

approach, database approach and other- approaches .To 

summarize data mining is the process of extracting data 

from interesting patterns from large databases. Data mining 

can be the solution to the data analysis problems faced by 

many organizations. As a young and emerging field, a lot 

more work is needed although a great deal  of  progress  has 

been made in data mining research and development. 
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