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Abstract— Knowledge discovery in databases is a rapidly growing field, whose development is driven by 

strong research interests as well as urgent practical, social, and economical needs. In this paper, we provide 

an overview of common knowledge discovery tasks and approaches to solve these tasks. The concept of data 

mining was summarized and its significance towards its methodologies was illustrated. The data mining 

based on Neural Network and Genetic Algorithm is researched in detail and the key technology and ways to 

achieve the data mining on Neural Network and Genetic Algorithm are also surveyed. 
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I. INTRODUCTION 

   The term data mining is appropriately named as „Knowledge mining from data‟ or “Knowledge mining”. It is 

the nontrivial extraction of implicit, previously unknown and potentially useful information from data in 

database. 

Data mining is the process of analyzing data from different perspectives and summarizing it into useful 

information –information that can be used to increase revenue, cuts costs, or both. Data mining software is 

allows users to analyze data from many different dimensions or angles, categorize it, and summarize the 

relationships identified. Technically, data mining is the process of finding correlations or patterns among dozens 

of fields in large relational databases. As the data are available in the different formats so that the proper action 

to be taken. Not only to analyze these data but also take a good decision and maintain the data .As and when the 

customer will require the data should be retrieved from the database and make the better decision. The important 

reason that attracted a great deal of attention in information technology the discovery of useful information from 

large collections of data industry towards field of “Data mining” is due to the perception of “we are data rich 

but information poor”. There is huge volume of data but we hardly able to turn them in to useful information 

and knowledge for managerial decision making in business. To generate information it requires massive 

collection of data. It may be different formats like audio/video, numbers, text, figures, Hypertext formats .To 

take complete advantage of data; the data retrieval is simply not enough, it requires a tool for automatic 

summarization of data, extraction of the essence of information stored, and the discovery of patterns in raw data. 

With the enormous amount of data stored in files, databases, and other repositories, it is increasingly important, 

to develop powerful tool for analysis and interpretation of such data and for the extraction of interesting 

knowledge that could help in decision-making. The only answer to all above is „Data Mining‟. Data mining is 
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the extraction of hidden predictive information from large databases; it is a powerful technology with great 

potential to help organizations focus on the most important information in their data warehouses [1,2]. This 

paper mainly contains 4 sections .Section 1 is completely introduction to the data mining concept. Section 2 

describes the data mining task which describes that how the data will be store, how to retrieve, how to analyze 

the data and focuses the data mining classification tasks .section 3 provides the data mining life cycles. Section 

4 describes shortly, some of the popular data mining methods. 

 

II. DATA MINING TASK 

 Data mining deals with what kind of patterns can mined. On the basis of kind of data to be mined there are two 

kinds of functions involved in data mining, that are listed below. 

A. Descriptive 
Descriptive mining tasks characterize the general properties of data in database. Predictive mining 

tasks perform inference on the current data in order to make predictions. Below is list of descriptive 

functions: 

 Class/ concept description 

 Mining of frequent pattern 

 Mining of associations 

 Mining of correlations 

 Mining of clusters 

B. Classification and prediction 

         Predictive data mining tasks perform inference of the current data in order to make prediction. Predictive 

data mining involves using some variables or fields in the data set to predict unknown or future values of other 

variables of interest, and produces the model of the system described by the given data set. The goal of 

predictive data mining is to produce a model that can be used to perform tasks such as classification, prediction 

or estimation. The goal of a predictive data mining model is to predict the future outcomes based on passed 

records with known answers. 

   Classification requires the data mining algorithm to partition the input space in such a way as to separate the 

examples based on their class. 

III. DATA MINING LIFE  

The life cycle of a data mining project consists of six phases [2, 3]. The sequence of the phases is not rigid. 

Moving back and forth between different phases is always required. It depends on the outcome of each 

phase. The main phases are: 
 

A. Business understanding 

    This initial phase focuses on understanding the project objectives and requirements from a business 

perspective, and then converting this knowledge into a data mining problem definition, and a preliminary goal 

designed to achieve the objectives. 

B. Data mining understanding 

    The data understanding phase starts with data collection and proceeds with activities to become familiar with 

the data, to identify data quality problems, to discover first insights into the data, or to detect interesting subsets 

to form hypotheses for hidden information. 

C. Data preparation 

 This   phase covers all activities to construct the final dataset .Data preparation tasks are likely to be 

performed more times, and not in any prescribed order. Tasks include table, record, attribute selection as well as 

transformation and cleaning of data for modeling tools. 

D. Modeling 

   In modeling phase, various modeling techniques are selected and applied their parameters are calibrated to 

optimal values. There are several techniques for the same data mining problem type. Some techniques have 

specific requirements on the form of data. Therefore, stepping back to the data preparation phase is often needed. 

E. Evaluation 

  At this stage in the project the model (or models) built appears to have high quality from a data analysis 

perspective. Before proceeding to final deployment of the model, it is important to evaluate the model more 

thoroughly, and review the steps executed to construct the model, to be certain it properly achieves the business 
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objectives. A key objective is to determine if there is some important business issue that has not been considered 

sufficiently. At the end of this phase, a decision on the use of the data mining results should be reached. 

F. Deployment 

  The purpose of the model is to increase knowledge of the data, the knowledge gained will need to be 

organized and presented in a way that the customer can use it. Creation of the model is generally not the end 

of the project. Even if the purpose of the model is to increase knowledge of the data, the knowledge gained will 

need to be organized and presented in a way that the client can use. Depending on the requirements, the 

deployment phase can be as simple as generating a report or as complex as implementing a repeatable data 

mining process. 
 

IV.  METHODOLOGIES OF DATA MINING  

A  DECISION TREE CLASSIFIERS 

Decision Trees (DT) are like those used in decision analysis where each non-terminal node represents a 

test or decision on the data item considered. Depending on the outcome of the test, one chooses a certain 

branch.As in data mining applications, very large training sets with several million examples are common; a 

decision tree classifier scales well and can handle training data of this magnitude. So, for classifying large data 

sets, our focus mainly on decision tree classifiers. Tree-shaped structure that represent sets of decisions. In 

decision tree   node represent a test on an attribute value, branch represents an outcome of the test and tree 

leaves represent classes or class distribution. Decision trees partition the input space into cells where each cell 

belongs to one class. The partitioning is represented the sequence of tests. Interior node in the decision tree tests 

the value of some input variable, and the branches from the node are labelled with the possible results of the test. 

The leaf nodes represent the cells and specify the class to return if that leaf node is reached. The classification of 

a input instance is start at the root node and, depending on the results of the tests, following the appropriate 

branches until a leaf node is reached [4].Decision tree is represented in figure1. 

A disadvantage of DT is that trees use up data very rapidly in the training process. They should never be used 

with small data sets. They are also highly sensitive to noise in the data, and they try to fit the data exactly, which 

is referred to as “overfitting”. 

 

 

 

Fig 1 Decision tree 

 

B . NEURAL NETWORKS IN DATA MINING: 

In more practical terms neural networks are non-linear statistical data modeling tools. They can be used to 

model complex relationships between inputs and outputs or to find patterns in data. Using neural networks as a 

tool, data warehousing firms are harvesting information from datasets in the process known as data mining. The 

difference between these data warehouses and ordinary databases is that there is actual anipulation and cross-

fertilization of the data helping users makes more informed decisions. Neural networks essentially comprise 

three pieces: the architecture or model; the learning algorithm; and the activation functions. Data mining 

techniques such as neural networks are able to model the relationships that exist in data collections and can 

therefore be used for increasing business intelligence across a variety of business applications [5]. 
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Fig: 2 Neural Network with hidden layers 

It is shown in fig.2. Artificial neural network have become a powerful tool in tasks like pattern recognition, 

decision problem or predication applications. It is one of the newest signals processing technology. ANN is an 

adaptive, non linear system that learns to perform a function from data and that adaptive phase is normally 

training phase where system parameter is change during operations. After the training is complete the parameter 

are fixed. If there are lots of data and problem is poorly understandable then using ANN model is accurate, the 

non linear characteristics of ANN provide it lots of flexibility to achieve input output map. 

 

C .Genetic Algorithm 

Genetic Algorithm attempt to incorporate ideas of natural evaluation The general idea behind GAs is that we 

can build a better solution if we somehow combine the "good" parts of other solutions (schemata theory), just 

like nature does by combining the DNA of living beings [6]. 

  The Genetic Algorithm was developed by John Holland in 1970. They are based on the genetic processes of  

biological organisms. Over many generations, natural populations evolve according to the principles of natural 

selection and “survival of the fittest”, first clearly stated by Charles Darwin in the Origin of Species. GAs are 

adaptive method which may be used to solve search and optimization problems. After a number of new 

generations built with the help of the described mechanisms one obtains a solution that cannot be improved any 

further. This solution is taken as a final one [7]. When GAs are used for problem solving, the solution has three 

distinct stages. 

1)   Selection:  The selection function chooses the parents using roulette wheel and uniform sampling, based 

on expectation and number of parents. 

2)  Crossover: The crossover function is position independent. This crossover function creates the crossover   

children of the given population using the available parent. 

3)  Mutation: Produce  new gene individuals by recombining features of their parents. 

 

D.  Rule Extraction 

  Andrews [8] identifies three categories for rule extraction procedures: decompositional, pedagogical, and 

eclectic. Decompositional rule extraction involves the extraction of rules from a network in a neuron-by-neuron 

series of steps [9].The drawbacks of decompositional extractions time and computational limitations. The 

advantages of decompositional techniques are that they do seem to offer the prospect of generating a complete 

set of rules for the neural network. 

Pedagogical rule extraction [10] treats the entire network as a black box. In this approach, inputs and outputs 

are matched to each other. The decompositional approaches can produce intermediary rules that are defined for 

internal connections of a network, possibly between the input layer and the first hidden layer.  The eclectic 

approach is merely the use of those techniques that incorporate some of a decompositional approach with some 

of a pedagogical approach. 

     There are several main rule formats. Rule extraction algorithms will generate rules of either conjunctive form 

or subset selection form, commonly referred to as M-of-N rules named for the primary rule extraction that 

makes use of the form. All rules follow the natural language syntactical if-then prepositional form. 
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Conjunctive rules follow the format:  

IF condition1 AND condition2 AND condition3 THEN RESULT 

 Generally a rule consists of two values. A left hand antecedent and a right hand consequent. An antecedent 

can have one or multiple conditions which must be true in order for the consequent to be true for a given 

accuracy whereas a consequent is just a single condition. 

 

Craven and Shavlik in there paper [11] listed criteria for rule extraction, which are as follows: 

A.  Comprehensibility: The extent to which extracted representations are humanly comprehensible. 

B.  Fidelity: The extent to which extracted representations accurately model the networks from which they were 

extracted. 

C.  Accuracy: The ability of extracted representations to make accurate predictions on previously unseen cases. 

D.  Scalability: The ability of the method to scale to networks with large input spaces and large numbers of 

weighted connections. 

E.  Generality: The extent to which the method requires special training. 

 

CONCLUSIONS 

In this paper we briefly reviewed the various data mining applications. data mining has begun to mature as a 

discipline, its methods and techniques have not only proven to be useful, but have begun to be accepted by the 

wider community of data analysts. At present data mining is a new and important area of research and ANN 

itself is a very suitable for solving the problems of data mining because its characteristics of good robustness, 

self-organizing adaptive, parallel processing, distributed storage and high degree of fault tolerance. The 

commercial, educational and scientific applications are increasingly dependent on these methodologies. 
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