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DATA MINING 
 

Data mining is a collection of techniques, which is used to find undiscovered 
patterns by manipulating large volumes  of data. It is a process  of mining  or 
discovering  of new information.  It is used in conjunction of data warehousing to 
help  in  certain  types  of  decisions.  It is applied to operational database with 
individual transactions. 

Data mining involves the use of sophisticated data analysis tools to discover 
previously unknown, valid patterns and  actionable  information  from  vast  
amount  of  data  and  using  it to make crucial business decisions. It is a strong 
tool,  which  allows  end  users  to  directly  access, and manipulate the data 
within data  warehousing  environment  without  the  need  of  any other tool. 

In simple words we can say data mining  is  a  step  by  step  process  in  
which  first  we  extract large amount of data from database and refine it in a way 
that results into discovering      of new facts. So, we can say that data mining is a  
process,  which  turns  our  data  into  knowledge. 

 
1. Data Mining Process as a Part of Knowledge Discovery Process 
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Data mining helps to determine previously unknown data patterns, 

actionable information from large databases. So, data mining process help in 
discovering new facts from data, also   called knowledge discovery in database 
(KDD).  KDD is a six step process.  The steps are   as follows: 

1. Data selection: In data selection step large amount of data are 
extracted from database and try to categorize it to identify target 
datasets and relevant attributes. 

2. Data cleansing or data pre-processing: As the name suggest, in 
this step, all the corrupted and unwanted data is removed to avoid 
inconsistencies. 

3. Data enrich mentor data transformation: In this step, you can 
add some additional information, transformation of fields can be done 
(For example, you extract a field “Name” and it is 40 characters  long  
but  you  want  it  to  be  25  characters  long  only. So, it needs to be 
transformed) or existing fields can be combined to generate new fields 
etc. In simple words here  you  can  make  data  useful  according  to  
your  use.  This data is used as input for data mining. 

4. Data mining: In this step, the process try to explore new previously 
unknown patterns and presented them into understandable form to 
end user. 

5. Human interpretation: In this process human interference is 
required to study the patterns provided by previous step. 

6. Knowledge discovery: It is the last step in which actual knowledge 
is discovered. During data mining process you  can  undo any  of  its  
steps  and  use  new  knowledge or data to redo the step. So, you can 
say that data mining process also true to  optimize the data processing. 
Data mining process is shown in Figure 1. 
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2. Goals of Data Mining 
 

Goals of data mining fall into the following classes: 
1. Prediction: Data mining helps in prediction of behaviour of certain 

data attributes in the future. It is very helpful in complex data 
scenarios. Take the example of sales department, in which by 
analyzing buying transactions they can predict the behaviour and 
buying capacity of customers. By analyzing and  prediction  they  can  
categorize  their sales activity according to area, needs of  customer,  
life  standard  of  customers  etc., to enhance the sales. In a scientific 
context, certain seismic wave patterns may predict an earthquake with 
high probability. 

2. Identification : One major goal of data mining is to identify the 
existence of an item,   an event, or an  activity  on  the  bases  of  
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analysis  made  on  different  data  patterns.  For example, scientists 
are trying to identify the life on Mars by analyzing different soil 
patterns. Authentication is also a form of identification. 

3. Classification: Data mining is helpful in classifying the data into 
different categories on the basis of certain parameters. For example, in 
a company  HR  department  can grade their employees on the basis of 
their performance parameters like their technical knowledge, 
functional knowledge, discipline etc. 

4. Optimization : Last and the most important goal of data mining is to 
optimize the use of limited resources like time, cost, space, manpower 
and machine power in such a way that it will  make  a  boom  in  
output  such  as  profits,  increase  in  sales,  cutting in expenditure etc. 

3. Elements of Data Mining 
Data mining consists of five major elements: 

1. Extract, transform, and load transaction data on to the data 
warehouse system. 

2. Store and manage the data in a multi-dimensional database system. 
3. Provide data access to business analysts and information technology. 
4. Analyze the data by application software. 
5. Present the data in a useful format, such as graphs or tables. 

 
4. Techniques used in Data Mining 

The most commonly used data mining techniques are as follows: 
1. Genetic algorithms: Optimization techniques that use processes 

such as genetic mutation, combination and natural selection are 
design based on concepts of evolution. 

2. Artificial neural networks: Non-linear predictive models that 
learn through training and resemble biological neural networks in 
structure. 

3. Rule induction: The extraction of useful if-then rules from data 
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based on statistical significance. 

4. Decision trees: They are tree shaped structures that represent sets 
of decisions.  These decisions generate rules for the classification of a 
dataset. 

 
5. Data  Mining Tools 

Various data mining tools are as follows: 
1. Text term searching tools. 
2. Sequence similarity searching tools. 
3. Sequence submission tools. 
4. Computer assisted passenger prescreening system (CAPPSII). 
5. Terrorism information awareness program(TIA). 
6. Query managers and report writers. 
7. Multidimensional databases tools. 
8. Exploration and discovery tools. 

 
6. Data Mining Applications 
We can apply data mining technologies on different domains; some of them 
are as follows: 
1. Retail/Marketing: 

• Identify buying patterns of customers. 
• Market basket analysis. 
• Predict response of mailing campaigns. 
• Find association among customer demographic characteristics. 
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• Design of catalogs, store layouts and advertising campaigns. 

2. Banking/Finance: 
• Detect patterns of fraudulent credit card use. 
• Predict customers likely to change their credit card affiliation. 
• Performance analysis of finance investments. 
• Identify hidden correlations between different financial indicators. 
• Identify stock trading rules from historical market data. 

3. Insurance: 
• Claims analysis i.e., which medical procedures are claimed together. 
• Identify behavior patterns of risky customers. 
• Identify fraudulent behaviors. 
• Identify customers which will buy new insurance policies. 

4. Healthcare: 
• Identify the side effects of drugs. 
• Identify the effectiveness of a particular medical treatment. 
• Identify the experience of doctor required to handle patients. 
• Optimization of processes within a hospital. 
• Discovering patterns in radiological images. 

5. Transportation: 
• Analyze loading patterns. 
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• Determine the distribution schedules among outlets. 
• Identify shortest routes. 

6. Manufacturing: 
• Optimization of resources like machines, manpower, energy, space, time etc. 
• Identify the methods to reduce cost of manufacturing and reduce wastage. 
• Identify the cause of production problems like machine failure. 
• Optimal design of manufacturing processes. 

7. Advantages of Data Mining 
 
Following are the advantages of data mining: 

1)    Marketing/Retailing: Data mining provides marketers and retailers 
with useful and accurate trends about their customers purchasing 
behaviour. 

2) Banking/Finance: Data mining can assist financial institutions in areas 
such as credit reporting and loan information. 

3) Law enforcement: Data mining helps law enforcers in identifying 
criminal suspects as well as capturing them by examining trends in 
location, crime type etc. 

4) Researches: It helps researches by speeding up their data analyzing 
process, which helps them to do more work within some time limits. 
 

8. Disadvantages of Data Mining 
 

1) Privacy issues: With the widespread use of technology, personal 
privacy has always been a major concern of any country.  It is possible 
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that any fraud company can sold   their customers information. 

2) Security issues: Data mining gives access directly to database to 
different users, which may cause leakage of secured data. 

3) Inaccurate information: Data mining is not 100% accurate. It may 
contain in accurate information that leads to inconsistency. 
 

9. Scope of Improvement in Data Mining 
I. Scaling Up for high dimensional data or high-speed streams. 

II. Developing a unifying theory of data mining. 
III. Mining complex knowledge from complex data. 
IV. Mining sequence data and time series data. 
V. Data mining in a network setting. 

VI. Distributed data mining and mining multi-agent data. 
VII. Security, privacy and data integrity. 

VIII. Data mining for biological and environmental problems. 
IX. Dealing with Non-static, unbalanced and cost-sensitive data. 
X. Data mining process related problems. 

 
 
 
Assignment:  

Que-1. What is data mining? Explain. 
Que-2. Explain Data mining advantages and Disadvantages. 


