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Introduction 
Data mining is a rapidly expanding field in many disciplines. It is becoming 
increasingly necessary to find data mining packages appropriate for a given analysis. 
Data mining techniques have been advantageously functional in a variety of 
disciplines including Intrusion detection, manufacturing, process control, fraud 
detection, marketing, and network management. Over the past few years the data 
mining techniques are applied to a growing number of research projects to solve a 
variety of problems in intrusion detection.  
 
Introduction to Data Mining 
The relatively new discipline of data mining is most often applied to extraction of 
useful knowledge from business data however it is also useful in some scientific 
applications where this more empirical approach complements traditional data 
analysis. It is an essential ingredient in the more general process of Knowledge 
Discovery in Databases (KDD). The idea is that by automatically sifting through large 
quantities of data it should be possible to extract nuggets of knowledge. Data mining 
has become fashionable not just in computer science (journals & conferences) but 
particularly in business IT. The emergence is due to the growth in data warehouses 
and the realization that this mass of operational data has the potential to be exploited 
as an extension of Business Intelligence.  
 
Objectives of data mining 
Data mining techniques are employed with two main objectives: 
• To improve our understanding of the relevant factors and their relationships, 

including the possible discovery of non-obvious features in the data that may 
suggest better formulations of the physical models. 

• To induce models solely from the data so that dynamical simulations might be 
compared to them and that they may also have utility, offering (short term) 
predictive power. 
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Scope of Data Mining 
Data mining derives its name from the similarities between searching for valuable 
business information in a large database and mining a mountain for a vein of valuable 
ore. Both processes require either sifting through an immense amount of material or 
intelligently probing it to find exactly where the value resides. Given databases of 
sufficient size and quality data mining technology can generate new business 
opportunities by providing these capabilities:  
• Automated prediction of trends and behaviors.  
• Automated discovery of previously unknown patterns.  

 

 
 

Figure 1: Scope of data mining. 
 
 
Nature of data mining 
‘Is data mining as useful in science as in commerce?’ is an important question as far 
as the nature of data mining is to be made clear. Certainly data mining in science has 
much in common with that for business data. One difference though is that there is a 
lot of existing scientific theory and knowledge hence there is less chance of 
knowledge emerging purely from data however empirical results can be valuable in 
science (especially where it borders on engineering) as in suggesting causality 
relationships or for modeling complex phenomena. Another difference is that in 
commerce rules are soft sociological or cultural and assume consistent behavior. 
  
Tools and phases of data mining 
To enumerate a precise list of data mining tool characteristics is quite difficult since 
the tools governing the process of data mining are not standardized. They are not 
specific and most of the times various approaches and tools result in data mining and 
it generates families of In spite of the lack of precise standards, we may conclude that 
data mining is subject to four phases viz., 
• Data preparation 
• Data analysis and classification  
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• Knowledge acquisition 
• Prognosis  

 
 They are followed one after the other that is in sequence and are clear from the 
following figure  

 

 
 

Figure : Tools and phases of data mining. 
 
 
 In the data preparation phase the main data sets to be used by the data mining 
operation are identified and cleansed of any impurities as data in the data warehouse. 
As the data warehouses are already integrated and filtered, data warehouse usually is 
the target set for data mining operation. 
 
 
Representations 
The complete set of findings can be represented in a decision tree, a neural net, a 
forecasting model or a visual presentation interface that is then used to present future 
events or results. As data mining technology is still in its infancy many new 
representation schemes are expected. 
 
 
Techniques of data Mining 
The techniques used for data mining can be broadly categorized into three types as in 
following figure  



32  Manoj and Jatinder Singh 
 

 

 
 

Figure : Techniques for data mining. 
 
 
Association Rules 
This process is usually applied to transactional databases. These are databases where 
each record represents a transaction, typically some kind of sale. Formally a 
transaction is defined as follows “given a set of items I, each transaction is a subset of 
the items”. For example the items could be all the possible products of a store and the 
transaction indicates which of these products were bought in a certain occasion by a 
particular customer. An association rule is defined as a relation: A ⇒ B, where A and 
B are both subset of the items. If the rule is a valid one, it indicates that all the records 
of the database which contain the items of A also contain the items of B. In our 
example, this could be translated as: “all the customers who bought items #10 and #14 
also bought items #19 and #75”.  
 
 
Predictive modeling 
It is a kind of supervised learning that uses observations to learn and to predict. It may 
further be of two types viz., classification and regression. 
 
 
Database segmentation: clustering 
The technique has the focus on making the database segments that is to create 
clustering. It is also referred to as unsupervised form of learning. It is the technique of 
forming clusters or segments on the basis of close associations or characteristics. It is 
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usually performed with intent of capturing gestalt properties of a cluster instead of 
focusing just on the commonalties. 
 The process of clustering is somehow similar to classification. Again the purpose 
is to divide the records of a database in similar homogeneous groups but this time the 
user does not know the classes before the analysis. The clustering algorithm will have 
to discover the more natural way to group the records together and then proceed with 
the grouping. The best application of clustering is with spatial databases. These are 
databases where each record represents a point in a certain space. The clustering 
algorithm finds all the points belonging to the same clusters. For example if our 
database represents the customers of an insurance company they will be clustered 
according to similar behaviors. An outliner is a customer who has an unusual 
behavior. This could hide an attempt to defraud the company and could require further 
investigation. This use of the clustering is called fraud detection. 
 
 
Approaches to Clustering 
There are basically four different approaches to the clustering problem: 
• Partition clustering 
• Grid-based clustering 
• Hierarchical clustering 
• Density-based clustering 

 
 
How Data Mining Works 
‘How exactly is data mining able to tell you important things that you didn't know or 
what is going to happen next?’ is important consideration. The technique that is used 
to perform these feats in data mining is called modeling. Modeling is simply the act of 
building a model in one situation where you know the answer and then applying it to 
another situation that you don't. For instance if you were looking for a sunken galleon 
on the high seas the first thing you might do is to research the times when treasure had 
been found by others in the past. You might note that these ships often tend to be 
found off the coasts and that there are certain characteristics to the ocean currents and 
certain routes that have likely been taken by the ship’s captains in that era. You note 
these similarities and build a model that includes the characteristics that are common 
to the locations of these sunken treasures. With these models in hand you sail off 
looking for treasure where your model indicates it most likely might be given a 
similar situation in the past. Hopefully if you've got a good model you find your 
treasure. 
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