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Abstract 
Data mining technology provides a user- oriented approach to novel and hidden patterns in the data.Data mining is a 

process which finds useful patterns from large amount of data. This technology has been successfully applied in 

Science, Engineering and Technology,Medical Diagnose Systems, Marketing and Finance to assist new sightings 

and strengthen markets. Some of the organizations have adapted this technology to progress their businesses and 

found outstanding results.In modern years, advances in hardware expertise have lead to an increase in the 

competence to store and record personal data about consumers and individuals. This has lead to concerns that the 

personal data may be misused for a variety of purposes. In order to lighten these concerns, a number of techniques 

have been recently proposed.Data mining and knowledge discovery in databases are two new research areas that 

investigate the automatic extraction of previously unknown patterns from large amounts of data. Recent advances in 
data collection, data dissemination and related technologies have inaugurated a new era of research where existing 

data mining algorithms should be reconsidered from a different point of view. In this paper we discussed a broad 

overview of some of the data mining techniques, and their usage.  
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_____________________________________________________________________________ 

1.INTRODUCTION 

Data mining is the task of discovering interesting patterns from large amounts of data, where the data can be stored 

in databases, data warehouses, or other information repositories.It is a young interdisciplinary field, drawing from 

areas such as database systems, data warehousing, statistics, machine learning, data visualization, information 

retrieval, and high-performance computing. Other contributing areas include neural networks, pattern recognition, 

spatial data analysis, image databases, signal processing, and many application fields, such as business, economics, 

and bioinformatics. 

 

Data mining is emerging as one of the key features of many homeland securityinitiatives.  Often used as a means for 

detecting fraud, assessing risk, and productretailing, data mining involves the use of data analysis tools to discover  

previouslyunknown, valid patterns and relationships in large data sets. 

 
While data mining represents a significant advance in the type of analytical toolscurrently available, there are 

limitations to its capability.  One limitation is thatalthough data mining can help reveal patterns and relationships, it 

does not tell theuser the value or significance of these patterns.  These types of determinations mustbe made by the 

user.  A second limitation is that while data mining can identifyconnections between behaviors and/or variables, it 

does not necessarily identify acausal relationship.  To be successful, data mining still requires skilled technical and 

analytical specialists who can structure the analysis and interpret the output that iscreated[16,17]. 

 

Data mining is becoming increasingly common in both the private and publicsectors.  Industries such as banking, 

insurance, medicine, and retailing commonly usedata mining to reduce costs, enhance research, and increase sales.  

In the publicsector, data mining applications initially were used as a means to detect fraud andwaste, but have grown 

to also be used for purposes such as measuring and improvingprogram performance. 
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Data mining is often used during the knowledge discovery process and is one of the most important subfields in 

knowledge management. Data mining aims to analyze a set of given data or information in order to identify novel 

and potentially useful patterns(Fayyad et al., 1996). These techniques, such as Bayesian models, decision trees, 

artificial neural networks, associate rule mining, and genetic algorithms, are often used to discover patterns or 

knowledge that are previously unknown to the system and the users (Dunham, 2002; Chen and Chau, 2004). Data 

mining has been used in many applications such as health care, marketing, customer relationship management, 
engineering, medicine, crime analysis, expert prediction, Web mining, and mobile computing, among others [1,5,7]. 

 

The development of Information Technology has generated large amount of databases and huge data in various 

areas. The research in databases and information technology has given rise to an approach to store and manipulate 

this precious data for further decision making. Data mining is a process of extraction of useful information and 

patterns from huge data. It is also called as knowledge discovery process, knowledge mining from data, knowledge 

extraction or data /pattern analysis. 

 

 
Figure 1: Knowledge Discovery Process 

 

Data mining is a logical process that is used to search through large amount of data in order to find useful data. The 

goal of this technique is to find patterns that were previously unknown. Once these patterns are found they can 
further be used to make certain decisions for development of their businesses[20]. Three steps involved are 

1. Exploration 

2. Pattern identification 

3. Deployment 

In data exploration, data is cleaned and transformed into another form, and important variables and then nature of 

data based on the problem are determined. Once data is explored, refined and defined for the specific variables the 

second step is to form pattern identification. Identify and choose the patterns which make the best prediction. 

Patterns are deployed for desired outcome[2,6,8]. 

 

The remaining sections of the paper are organized as follows: In Section 2, a brief overview of some of the Data 

Mining Systems and Methods are presented, Data Mining Overview is given in Section 3and the conclusions are 

summed up in Section 4. 

2.DATA MINING SYSTEMS AND METHODS 

A variety of systems and methods are used for Knowledge Discovery from databases. They are Classification, 

Clustering, Regression, Artificial Intelligence, Neural Networks, Association Rules, Decision Trees, Genetic 

Algorithm, Nearest Neighbor Method etc.[17]. 
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Figure: 1 Information pyramid 

 

A. Classification 

Classification is the most commonly applied data mining technique, which employs a set of pre-classified examples 

to develop a model that can classify the population of records at large. Fraud detection and credit risk applications 

are particularly well suited to this type of analysis. This approach frequently employs decision tree or neural 

network-based classification algorithms. The data classification process involves learning and classification. In 

Learning the training data are analyzed by classification algorithm. In classification test data are used to estimate the 
accuracy of the classification rules[12,13,17]. If the accuracy is acceptable the rules can be applied to the new data 

tuples. For a fraud detection application, this would include complete records of both fraudulent and valid activities 

determined on a record-by-record basis[20]. 

The classifier-training algorithm uses these pre-classified examples to determine the set of parameters required for 

proper discrimination .The algorithm then encodes these parameters into a model called a classifier [3,11,15]. The 

types of classification models are: 

 Classification by decision tree induction 

 Bayesian Classification 

 Neural Networks 

 Support Vector Machines (SVM) 

 Classification Based on Associations 

B. Clustering 
Clustering can be said as identification of similar classes of objects. By using clustering techniques we can further 

identify dense and sparse regions in object space and can discover overall distribution pattern and correlations 

among data attributes. Classification approach can also be used for effective means of distinguishing groups or 

classes of object but it becomes costly so clustering can be used as preprocessing approach for attribute subset 

selection and classification. For example, to form group of customers based on purchasing patterns, to categories 

genes with similar functionality. The types of clustering methods are: 

 Partitioning Methods 

 Hierarchical Agglomerative (divisive) methods 

 Density based methods 

 Grid-based methods 

 Model-based methods 
 

C. Predication 

Regression technique can be adapted for predication. Regression analysis can be used to model the relationship 

between one or more independent variables and dependent variables. In data mining independent variables are 

attributes already known and response variables are what we want to predict. Unfortunately, many real-world 

problems are not simply prediction. For instance, sales volumes, stock prices, and product failure rates are all very 

difficult to predict because they may depend on complex interactions of multiple predictor variables. Therefore, 
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more complex techniques (e.g., logistic regression, decision trees, or neural nets) may be necessary to forecast future 

values. The same model types can often be used for both regression and classification. For example, the CART 

(Classification and Regression Trees) decision tree algorithm can be used to build both classification trees (to 

classify categorical response variables) and regression trees (to forecast continuous response variables). Neural 

networks too can create both classification and regression models[10,14]. The types of regression methods are[20]: 

 Linear Regression 
 Multivariate Linear Regression 

 Nonlinear Regression 

 Multivariate Nonlinear Regression 

D. Association rule 

Association and correlation is usually to find frequent item set findings among large data sets. This type of finding 

helps businesses to make certain decisions, such as catalogue design, cross marketing and customer shopping 

behavior analysis. Association Rule algorithms need to be able to generate rules with confidence values less than 

one. However the number of possible Association Rules for a given dataset is generally very large and a high 

proportion of the rules are usually of little (if any) value. The types of association rules are: 

 Multilevel association rule 

 Multidimensional association rule 

 Quantitative association rule 
 

E. Neural Networks 

Neural network is a set of connected input/output units and each connection has a weight present with it. During the 

learning phase, network learns by adjusting weights so as to be able to predict the correct class labels of the input 

tuples. Neural networks have the remarkable ability to derive meaning from complicated or imprecise data and can 

be used to extract patterns and detect trends that are too complex to be noticed by either humans or other computer 

techniques. These are well suited for continuous valued inputs and outputs. For example handwritten character 

reorganization, for training a computer to pronounce English text and many real world business problems and have 

already been successfully applied in many industries. Neural networks are best at identifying patterns or trends in 

data and well suited for prediction or forecasting needs. Back Propagation is a type of neural networks [8,9,13]. 

 
Artificial neural networksattempt to achieve human-like performance by modeling the human nervous system. A 

neural network is a graph of many active nodes (neurons) that are connected with each other by weighted links 

(synapses). While knowledge is represented by symbolic descriptions such as decision trees and production rules in 

symbolic learning, knowledge is learned and remembered by a network of interconnected neurons, weighted 

synapses, and threshold logic units (Rumelhart et al., 1986a; Lippmann, 1987). Based on training examples, learning 

algorithms can be used to adjust the connection weights in the network such that it can predict or classify unknown 

examples correctly. Activation algorithms over the nodes can then be used to retrieve concepts and knowledge from 

the network (Belew, 1989; Kwok, 1989; Chen and Ng, 1995). Many different types of neural networks have been 

developed, among which the feed forward/back propagation modelis the most widely used.  Back propagation 

networks are fully connected, layered, feed-forward networks in which activations flow from the input layer through 

the hidden layer and then to the output layer (Rumelhart et al., 1986). Due to their performances (in terms of 

predictive power and classification accuracy), neural networks have been widely used in experiments and adopted 
for critical biomedical classification and clustering problems[18,20]. 

 

3. DATA MINING: AN OVERVIEW 
3.1Meaning 

―Data mining‖ is defined as a sophisticated data search capability that uses statistical algorithms to discover patterns 

and correlations in data [12]. The term is an analogy to gold or coal mining; data mining finds and extracts 
knowledge (―data nuggets‖) buried in corporate data warehouses, or information that visitors have dropped on a 

website, most of which can lead to improvements in the understanding and use of the data. The data mining 

approach is complementary to other data analysis techniques such as statistics, on-line analytical processing 

(OLAP), spreadsheets, and basic data access. In simple terms, data mining is another way to find meaning in data. 

Data mining discovers patterns and relationships hidden in data [13], and is actually part of a larger process called 

―knowledge discovery‖ which describes the steps that must be taken to ensure meaningful results. Data mining 

software does not, however, eliminate the need to know the business, understand the data, or be aware of general 



International Journal of Emerging Trends in Engineering and Development                  Issue 3, Vol.1 (January 2013)                                                                                                    

Available online on http://www.rspublication.com/ijeted/ijeted_index.htm                                       ISSN 2249-6149  

 Page 680 
 

statistical methods. Data mining does not find patterns and knowledge that can be trusted automatically without 

verification. Data mining helps business analysts to generate hypotheses, but it does not validate the hypotheses. 

3.2 TheEvolution of Data mining 

Data mining techniques are the result of a long research and product development process. The origin of data mining 

lies with the first storage of data on computers continues with improvements in data access, until today technology 

allows users to navigate through data in real time. In the evolution from business data to useful information, each 

step is built on the previous ones[15,16]. 

 

In the first stage, Data Collection, individual sites collected data used to make simple calculations such as 

summations or averages. Information generated at this step answered business questions related to figures derived 

from data collection sites, such as total revenue or average total revenue over a period of time. Specific application 

programs were created for collecting data and calculations. 

The second step, Data Access, used databases to store data in a structured format. At this stage, company-wide 

policies for data collection and reporting of management information were established. Because every business unit 

conformed to specific requirements or formats, businesses could query the information system regarding branch 

sales during any specified time period. 

The core components of data mining technology have been developing for decades in research areas such as 

statistics, artificial intelligence, and machine learning. Today, these technologies are mature, and when coupled with 

relational database systems and a culture of data integration, they create a business environment that can capitalize 

on knowledge formerly buried within the systems. 

3.3 Applications of Data mining 

Data mining tools take data and construct a representation of reality in the form of a model. The resulting model 

describes patterns and relationships present in the data. From a process orientation, data mining activities fall into 

three general categories. 

 

Data mining is used to construct six types of models aimed at solving business problems: classification, regression, 

time series, clustering, association analysis, and sequence discovery [18]. The first two, classification and 

regression, are used to make predictions, while association and sequence discovery are used to describe behavior. 

Clustering can be used for either forecasting or description. Companies in various industries can gain a competitive 

edge by mining their expanding databases for valuable, detailed transaction information. Examples of such uses are 

provided below. 

Each of the four applications below makes use of the first two activities of data mining: discovery and predictive 

modeling. The discovery process, while not mentioned explicitly in the examples (except in the retail description), is 

used to identify customer segments. This is done through conditional logic, analysis of affinities and associations, 

and trends and variations. Each of the application categories described below describes some sort of predictive 

modeling. Each business is interested in predicting the behavior of its customers through the knowledge gained in 

data mining [19,20]. 

3.3.1 Retail 

Through the use of store-branded credit cards and point-of-sale systems, retailers can keep detailed records of every 

shopping transaction. This enables them to better understand their various customer segments. Some retail 

applications include [15]: 

Performing basket analysis—Also known as affinity analysis, basket analysis reveals which items customers tend to 

purchase together. This knowledge can improve stocking, store layout strategies, and promotions. 

Sales forecasting—Examining time-based patterns helps retailers make stocking decisions. If a customer purchases 

an item today, when are they likely to purchase a complementary item? 
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Database marketing—Retailers can develop profiles of customers with certain behaviors, for example, those who 

purchase designer labels clothing or those who attend sales. This information can be used to focus cost–effective 

promotions. 

Merchandise planning and allocation—When retailers add new stores, they can improve merchandise planning and 

allocation by examining patterns in stores with similar demographic characteristics. Retailers can also use data 

mining to determine the ideal layout for a specific store. 

3.3.2 Banking 

Banks can utilize knowledge discovery for various applications, including [15]: 

Card marketing—By identifying customer segments, card issuers and acquirers can improve profitability with more 

effective acquisition and retention programs, targeted product development, and customized pricing. 

Cardholder pricing and profitability—Card issuers can take advantage of data mining technology to price their 

products so as to maximize profit and minimize loss of customers. Includes risk-based pricing. 

Fraud detection—Fraud is enormously costly. By analyzing past transactions that were later determined to be 

fraudulent, banks can identify patterns. 

Predictive life-cycle management—Data mining helps banks predict each customer’s lifetime value and to service 

each segment appropriately (for example, offering special deals and discounts). 

3.3.3 Telecommunications 

Telecommunication companies around the world face escalating competition which is forcing them to aggressively 

market special pricing programs aimed at retaining existing customers and attracting new ones. Knowledge 

discovery in telecommunications include the following [15]: 

 

Call detail record analysis—Telecommunication companies accumulate detailed call records. By identifying 

customer segments with similar use patterns, the companies can develop attractive pricing and feature promotions. 

Customer loyalty—Some customers repeatedly switch providers, or ―churn‖, to take advantage of attractive 

incentives by competing companies. The companies can use data mining to identify the characteristics of customers 

who are likely to remain loyal once they switch, thus enabling the companies to target their spending on customers 

who will produce the most profit. 

3.3.4 OtherApplications 

Knowledge discovery applications are emerging in a variety of industries [15]: 

Customer segmentation—All industries can take advantage of data mining to discover discrete segments in their 

customer bases by considering additional variables beyond traditional analysis. 

Manufacturing—Through choice boards, manufacturers are beginning to customize products for customers; 

therefore they must be able to predict which features should be bundled to meet customer demand. 

Warranties—Manufacturers need to predict the number of customers who will submit warranty claims and the 

average cost of those claims. 

Frequent flier incentives—Airlines can identify groups of customers that can be given incentives to fly more. 

In the application examples discussed above, the use of forensic analysis was not as common. The banking example 

is the only one that was looking for deviations in the data. Banks and other financial institutions use data mining for 

fraud detection, which was not alluded to in the other examples even though there are similar uses of deviation 

detection in the other industries. 
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3.4 DataMining Techniques 

A top-level breakdown of data mining technologies is based on data retention. In other words, is the data retained or 

discarded after it has been mined? In early approaches to data mining, the data set was maintained for future pattern 

matching. The retention-based techniques only apply to tasks of predictive modeling and forensic analysis, and not 

knowledge discovery since they do not refine any patterns.Approaches based on pattern distillation fall into three 

categories: logical, cross-tabulation, and equational.  
 

These technologies extract patterns from a data set and then use the patterns for various purposes. They ask, ―What 

types of patterns can be extracted and how are they represented?‖ The logical approach deals with both numeric and 

non-numeric data. Equations require all data to be numeric, while cross-tabulations work only on non-numeric data.  

4. CONCLUSIONS 

Different technologies vary in terms of effectiveness and ease of use. It is businesses and managers who determine 

how to exploit collected data, in other words, more of a policy issue than a technology issue. Data mining has 

importance regarding finding the patterns, forecasting, and discovery of knowledge in different domains. Data 

mining techniques and algorithms such as classification, clustering helps in finding the patterns to decide upon the 

future businesses trends to grow. Data mining has wide application domain almost in every industry where the data 

is generated that’s why data mining is considered one of the most important frontiers in database and information 

systems and one of the most promising interdisciplinary developments in Information Technology.In this paper we 

discussed a comprehensive overview of certain data mining approaches, their usage in various emerging areas. 
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