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Abstract 

With an enormous 

amount of data stored 

in databases and data 

warehouses, it is 

increasingly important 

to develop powerful 

tools for analysis of 

such data and mining 

interesting knowledge 

from it. Data mining is 

a process of inferring 

knowledge from such 

huge data. The main 

problem related to the 

retrieval of 

information from the  

World Wide Web is the 

enormous number of 

unstructured 

documents and 

resources, that is, the 

difficulty of locating 

and tracking 

appropriate sources. 

In this seminar, a 

survey of the research 

in the area of web 
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INTRODUCTION  

We are in an age often 

referred to as the 

information age. We 

have been collecting 

tremendous amounts 

of information. 

Initially, with the 

advent of computers 

and means for mass 

digital storage, we 

started collecting and 

storing all sorts of 

data, counting on the 

power of computers 

to help sort through 

this amalgam of 

information. 

Unfortunately, these 

massive collections of 

data stored on 

disparate structures 

very rapidly became 

overwhelming. This 

initial chaos has led to 

the creation of 

structured databases 

and database 

management systems 

(DBMS). The efficient 

database  
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mining and suggest 

web mining categories 

and techniques. 

Furthermore, a 

presentation of a web 

mining environment 

generator that allows 

naive users to generate 

a web mining 

environment specific 

to a given domain by 

providing a set of 

specifications.  

 

management systems have been very important assets for management of 

a large corpus of data and especially for effective and efficient retrieval of 

particular information from a large collection whenever needed. The 

proliferation of database management systems has also contributed to 

recent massive gathering of all sorts of information. Information retrieval 

is simply not enough anymore for decision-making. Confronted with huge 

collections of data, we have now created new needs to help us make better 

managerial choices. These needs are automatic summarization of data, 

extraction of the “essence” of information stored, and the discovery of 

patterns in raw data. 

 

BACKGROUND OF THE STUDY 

Data mining, the extraction of hidden predictive information from large 

databases, is a powerful new technology with great potential to help 

companies focus on the most important information in their data 

warehouses. Data mining tools predict future trends and behaviors, 

allowing businesses to make proactive, knowledge-driven decisions. The 

automated, prospective analyses offered by data mining move beyond the 

analyses of past events provided by retrospective tools typical of decision 

support systems. Data mining tools can answer business questions that 

traditionally were too time consuming to resolve. They scour databases for 

hidden patterns, finding predictive information that experts may miss 

because it lies outside their expectations. 

Most companies already collect and refine massive quantities of data. Data 

mining techniques can be implemented rapidly on existing software and 

hardware platforms to enhance the value of existing information 

resources, and can be integrated with new products and systems as they 

are brought on-line. When implemented on high performance 

client/server or parallel processing computers, data mining tools can 
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analyze massive databases to deliver answers to questions such as, "which 

clients are most likely to respond to my next promotional mailing, and 

why?". This research paper provides an introduction to the basic 

technologies of data mining. Examples of profitable applications illustrate 

its relevance to today’s business environment as well as a basic description 

of how data warehouse architectures can evolve to deliver the value of data 

mining to end users. 

 

LITERATURE REVIEW 

Data mining is a tool that can extract predictive information from large 

quantities of data, and is data driven. It uses mathematical and statistical 

calculations to uncover trends and correlations among the large quantities 

of data stored in a database. It is a blend of artificial intelligence technology, 

statistics, data warehousing, and machine learning. Data mining started 

with statistics. Statistical functions such as standard deviation, regression 

analysis, and variance are all valuable tools that allow people to study the 

reliability and relationships between data. Much of what data mining does 

is rooted in statistics, making it one of the cornerstones of data mining 

technology. In the 1970’s data was stored using large mainframe systems 

and COBOL programming techniques. These simplistic beginnings gave 

way to very large databases called “data warehouses”, which store data in 

one standard format. The dictionary definition of a data warehouse is “a 

generic term for storing, retrieving, and managing large amounts of 

data.”.These data warehouses “can now store and query terabytes and 

megabytes of data in sophisticated database management systems.” 

(Carbone,2000) These data stores are an essential part of data mining, 

because a cornerstone of the technology is that it needs very large amounts 

of organized data to manipulate. In addition to basic statistics and large 

data warehouses, a major part of data mining technology is artificial 

intelligence (AI). Artificial intelligence started in the 1980’s with a set of 

algorithms that were designed to teach a computer how to “learn” by itself. 

As they developed, these algorithms became valuable data manipulation 

tools and were applied to large sets of data. Instead of entering a set of pre-

defined hypothesis, the data mining software, combined with AI 

technology was able to generate its own relationships between the data. It 
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was even able to analyze data and discover correlations between the data 

on its own, and develop models to help the developers interpret the 

relationships that were found. AI gave way to machine learning. Machine 

learning is defined as “the ability of a machine to improve its performance 

based on previous results.”. Machine learning is the next step in artificial 

intelligence technology because it blends trial and error learning by the 

system with statistical analysis. This lets the software learn on its own and 

allows it to make decisions regarding the data it is trying to analyze. Later 

in the 1990’s data mining became wildly popular. Many companies began 

to use the data mining technology and found that it was much easier than 

having actual people work with such large amounts of data and attributes. 

This technology allows the systems to “think” for themselves and run 

analysis that would provide trend and correlation information for the data 

in the tables. In 2001, the use of data warehouses grew by over a third to 

77%. (Hardison, 2002). Data mining is a very important tool for business 

and as time goes on, business is becoming more and more competitive and 

everyone is scrambling for a competitive edge (Hardison, 2002). 

Businesses need to gain a competitive edge, and can get it from the 

increased awareness they can get from data mining software that is 

available on the market right now (Montana, 2001) .  

 

DISCUSSION 

Knowledge discovery and data mining have emerged as an 

interdisciplinary domain with a fast evolution and merging with databases, 

statistics, data warehouses and willing to extract a big amount of valuable 

knowledge and information. The purpose of data mining is to discover 

unknown new information and due to this fact the results are truly useful. 

The knowledge discovered through data mining must be valid. Appling the 

data mining techniques on large amounts of varied data could lead also to 

false information therefore is essential to check the data validity. We could 

also refer to the data mining process as a step in discovering the 

information through a set of algorithms and patterns meaningful in the 

data structures and showing market trends. Data mining discovers 

patterns within data, using predictive techniques. These patterns play a 

very important role in the decision making because they emphasize areas 
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where business processes require improvement. Using the data mining 

solutions, organizations can increase their profitability, can detect fraud, 

or may enhance the risk management activities. The models discovered by 

using data mining solutions are helping organizations to make better 

decisions in a shorter amount of time. 

 

TECHNIQUES FOR DATA MINING 

➢ Terminology  

In the tradition of data mining algorithms, the data being analyzed are 

typically represented as a table, where each row of the table is a data 

sample and each column is an attribute of the data. Hence, given such a 

table, the value stored in jth column of the ith row is the value of the jth 

attribute of the ith data sample. An attribute is an item that describes an 

aspect of the data sample—e.g., name, sex, age, disease state, and so on. The 

term “feature” is often used interchangeably with “attribute”. Some time 

the term “dimension” is also used. A feature f and its value v in a sample are 

often referred to as an “item”. A set of items is then called an “itemset” and 

can be written in notation like {f1 = v1, ..., fn = vn} for an itemset containing 

features f1, ..., fn and associated values v1, ..., vn. Given such an itemset x, 

we denote by [x]fi the value of its feature fi . An itemset can also be 

represented as a vector hv1, ..., vni, with the understanding that the value 

of the feature fi is kept in the ith position of the vector. Such a vector is 

usually called a feature vector. Given such a feature vector x, we write [x]i 

for the value in its ith position. An itemset containing k items is called a k-

itemset. The number k is the “length” or “cardinality” of the itemset. 

➢ Association Rule Mining 

 We say a transaction T contains an item x if x ∈ T. We also say an item set 

X occurs in a transaction T if X ⊆ T. Let a dataset D of transactions and an 

item set X be given. We denote the data set cardinality by |D|. The count of 

X in D, denoted count D(X), is the number of transactions in D that contains 

X. The support of X in D, denoted support D(X), is the percentage of 

transactions in D that contain X. That is, support D(X) = |{T ∈ D | X ⊆ T}| 

|D|. 
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An association rule is pair that we write as X ⇒ Y , where X and Y are two 

item sets and X ∩ Y = ∅. The item set X is called the antecedent of the rule. 

The itemset Y is called the consequent of the rule. 

➢ Sequence Mining 

 Sequence mining is a data mining problem closely related to that of 

association rules mining. The key difference between sequence mining and 

association rules mining is in the input dataset. In the case of association 

rules, each row in the input table represents a single data sample. That is, 

each row is the entire transaction. In the case of sequence mining, the 

situation is more complicated. Here, a data sample—called a sequence—is 

split across multiple consecutive rows in the input table. Each row 

represents just one event of the sequence identified with a special 

identifier attribute. Each event is itself a transaction. 

➢ Classification 

 Predictive modeling can sometime—but not necessarily desirably—be 

seen as a “black box” that makes predictions about the future based on 

information from the past and present. Some models are better than others 

in terms of accuracy. Some models are better than others in terms of 

understandability; for example, the models range from easy-to-understand 

to incomprehensible. 

➢ Clustering  

Given n samples without class labels. It is sometimes important to find a 

“meaningful” partition of the n samples into c subsets or groups. Each of 

the c subsets can then be considered a class by themselves. That is, we are 

discovering the c classes that the n samples can be meaningfully 

categorized into. The number c may be itself given or discovered. This task 

is called clustering. 

 

DATA PREPROCESSING TECHNIQUES 

Listed below are data preprocessing issues and techniques, especially with 

respect to data problems and data reduction. 

➢ DATA PROBLEMS  

As briefly we need to be aware of many types of data problems such as but 

not limited to the followings:  
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(1) Noise: The occurrence of noise in the data are typically due to recording 

errors and technology limitations; or are due to uncertainty and 

probabilistic nature of specific feature and class values.  

(2) Missing data: This can arise from conflicts in recorded data; or because 

the data was not originally considered important and hence not captured; 

or even practical reasons such as a patient missing a visit to the doctor.  

(3) Redundant data: This has many forms such as the same data has been 

recorded under different names; the same data has been repeated; or the 

records contain irrelevant and information-poor attributes.  

(4) Insufficient and stale data: Sometimes the data that we are looking for 

are rare events and hence we may have insufficient data. Sometimes the 

data may not be up to date and hence we may need to discard them and 

may end up with insufficient data. 

➢ DATA REDUCTION  

As mentioned in the previous subsection, an important data problem in 

data mining is that of noise. In particular, noise can cause deterioration of 

data mining algorithms in two aspects. First, most data mining algorithms’ 

time complexity grows exponentially with respect to the number of 

features that a data record has. If many of these features are polluted by 

noise, the exponential amount of extra time in processing them becomes a 

complete waste. Second, some data mining algorithms especially 

classification and clustering algorithms can be confused by noise. If many 

of these features are polluted by noise, the classification accuracy obtained 

becomes lower. So it is worthwhile considering some ways to reduce the 

amount of noise in the data, provided that this can be done without 

sacrificing the quality of results, and that this can be done faster than 

running the main prediction algorithm itself. There are four major ways to 

data reduction, viz. 

(1) Feature selection, which removes irrelevant features;  

(2) Instance selection, which removes examples;  

(3) Discretization, which reduces the number of values of a feature; and  

(4) Feature transformation, which forms new composite features in a way 

that can be viewed as compression. 
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APPLICATIONS OF DATA MINING 

• A pharmaceutical company can analyze its recent sales force activity 

and their results to improve targeting of high-value physicians and 

determine which marketing activities will have the greatest impact 

in the next few months. The data needs to include competitor market 

activity as well as information about the local health care systems. 

The results can be distributed to the sales force via a wide-area 

network that enables the representatives to review the 

recommendations from the perspective of the key attributes in the 

decision process. The ongoing, dynamic analysis of the data 

warehouse allows best practices from throughout the organization 

to be applied in specific sales situations. 

• A credit card company can leverage its vast warehouse of customer 

transaction data to identify customers most likely to be interested in 

a new credit product. Using a small test mailing, the attributes of 

customers with an affinity for the product can be identified. Recent 

projects have indicated more than a 20-fold decrease in costs for 

targeted mailing campaigns over conventional approaches. 

• A diversified transportation company with a large direct sales force 

can apply data mining to identify the best prospects for its services. 

Using data mining to analyze its own customer experience, this 

company can build a unique segmentation identifying the attributes 

of high-value prospects. Applying this segmentation to a general 

business database such as those provided by Dun & Bradstreet can 

yield a prioritized list of prospects by region. 

• A large consumer package goods company can apply data mining to 

improve its sales process to retailers. Data from consumer panels, 

shipments, and competitor activity can be applied to understand the 

reasons for brand and store switching. Through this analysis, the 

manufacturer can select promotional strategies that best reach their 

target customer segments. 
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ADVANTAGES OF DATA MINING 

➢ Marketing / Retail 

Data mining helps marketing companies build models based on historical 

data to predict who will respond to the new marketing campaigns such as 

direct mail, online marketing campaign…etc. Through the results, 

marketers will have an appropriate approach to selling profitable products 

to targeted customers. 

Data mining brings a lot of benefits to retail companies in the same way as 

marketing. Through market basket analysis, a store can have an 

appropriate production arrangement in a way that customers can buy 

frequent buying products together with pleasant. In addition, it also helps 

the retail companies offer certain discounts for particular products that 

will attract more customers. 

➢ Finance / Banking 

Data mining gives financial institutions information about loan 

information and credit reporting. By building a model from historical 

customer’s data, the bank, and financial institution can determine good and 

bad loans. In addition, data mining helps banks detect fraudulent credit 

card transactions to protect credit card’s owner. 

➢ Manufacturing 

By applying data mining in operational engineering data, manufacturers 

can detect faulty equipment and determine optimal control parameters. 

For example, semiconductor manufacturers have a challenge that even the 

conditions of manufacturing environments at different wafer production 

plants are similar, the quality of wafer are a lot the same and some for 

unknown reasons even has defects. Data mining has been applying to 

determine the ranges of control parameters that lead to the production of 

the golden wafer. Then those optimal control parameters are used to 

manufacture wafers with desired quality. 

➢ Governments 

Data mining helps government agency by digging and analyzing records of 

the financial transaction to build patterns that can detect money 

laundering or criminal activities. 
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DISADVANTAGES OF DATA MINING 

➢ Privacy Issues 

The concerns about the personal privacy have been increasing enormously 

recently especially when the internet is booming with social networks, e-

commerce, forums, blogs. Because of privacy issues, people are afraid of 

their personal information is collected and used in an unethical way that 

potentially causing them a lot of troubles. Businesses collect information 

about their customers in many ways for understanding their purchasing 

behaviors trends. However businesses don’t last forever, some days they 

may be acquired by other or gone. At this time, the personal information 

they own probably is sold to other or leak. 

➢ Security issues 

Security is a big issue. Businesses own information about their employees 

and customers including social security number, birthday, payroll and etc. 

However how properly this information is taken care is still in questions. 

There have been a lot of cases that hackers accessed and stole big data of 

customers from the big corporation such as Ford Motor Credit Company, 

Sony with so much personal and financial information available, the credit 

card stolen and identity theft become a big problem. 

➢ Misuse of information/inaccurate information 

Information is collected through data mining intended for the ethical 

purposes can be misused. This information may be exploited by unethical 

people or businesses to take benefits of vulnerable people or discriminate 

against a group of people. In addition, data mining technique is not 

perfectly accurate. Therefore, if inaccurate information is used for 

decision-making, it will cause serious consequence. 

 

SUMMARY, CONCLUSION AND RECOMMENDATION 

SUMMARY 

The web offers prospecting and user relationship management 

opportunities that are limited only by the imagination. Data mining is a tool 

that can extract predictive information from large quantities of data, and is 

data driven. It uses mathematical and statistical calculations to uncover 

http://www.zentut.com/data-mining/data-mining-techniques/
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trends and correlations among the large quantities of data stored in a 

database. It is a blend of artificial intelligence technology, statistics, data 

warehousing, and machine learning. This data mining technology is 

becoming more and more popular, and is one of the fastest growing 

technologies in information systems today. The future of data mining is 

wide open, and it will be exciting to see how far this technology will go. 

 

CONCLUSION 

Data mining brings a lot of benefits to businesses, society, governments as 

well as the individual. However, privacy, security, and misuse of 

information are the big problems if they are not addressed and resolved 

properly. 

 

RECOMMENDATION 

The ability of automating the data mining techniques and the value added 

of using it, will make it attractive to be used in different areas especially 

science and business areas with huge amount of data. Data mining provides 

a smart way of analyzing and querying data. It goes further by finding 

useful relationships in data even hidden relationships or patterns.  
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