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Abstract--- Data mining plays a significant role on human 

activities and has become an essential component in various 

fields of human life. It is the knowledge discovery process which 

analyzes the large volumes of data from various perspectives and 

summarizes it into useful information.  Data mining is greatly 

inspired by advancements in Statistics, Machine Learning, 

Artificial Intelligence, Pattern Recognition and Computation 

capabilities. In this paper, we have discussed the concept of data 

mining, its tools and techniques, its applications and 

advantages/disadvantages from beginning of the term to present 

scenario. 
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I. INTRODUCTION 

In its simplest form, data mining automates the detection of 

relevant patterns in a database, using defined approaches 

and algorithms to look into current and historical data that 

can then be analyzed to predict future trends. Because data 

mining tools predict future trends and behaviors by reading 

through databases for hidden patterns, they allow 

organizations to make proactive, knowledge-driven 

decisions and answer questions that were previously too 

time-consuming to resolve [1][8]. 

Early uses of Data Mining: statisticians have used similar 

manual approaches to review data and provide business 

projections for many years. Changes in data mining 

techniques, however, have enabled organizations to collect, 

analyze, and access data in new ways.   

Changes in data access: The introduction of microcomputers 

and networks, and the evolution of middleware, protocols, 

and other methodologies that enable data to be moved 

seamlessly among programs and other machines, allowed 

companies to link certain data questions together.  

However, the major difference between previous and current 

data mining efforts is that organizations now have more 

information at their disposal.  

II. TYPES OF DATA MINING 

The hypertext and hypermedia data is a collection of data 

from online catalogues, digital libraries, and online 

information data bases which include hyperlinks, text 

markups and other forms of data. Web mining is the 

application of data mining to discover the patterns from the 

Web. The important data mining technique used for 

hypertext and hypermedia data are Classification 

(supervised learning), Clustering (unsupervised 

learning)[2][3]. 

A. Ubiquitous data mining  

The advent of laptops, palmtops, cell phones, and wearable 

computer devices with increasing computational capacity 

and proliferation of all these devices is leading to the 

emergence of ubiquitous computing paradigm.  
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The Ubiquitous computing environments are subsequently 

giving rise to a new class of applications termed Ubiquitous 

Data Mining (UDM). UDM is the process of analysis of data 

for extracting useful knowledge from the data of ubiquitous 

computing. Traditional data mining techniques that are 

drawn from the combination of ML and Statistics are 

presently employed in ubiquitous data mining. 

B. Multimedia data mining 

The multimedia data includes images, video, audio, and 

animation. The data mining techniques that are applied on 

multimedia data are rule based decision tree classification 

algorithms like Artificial Neural Networks, Instance-based 

learning algorithms, Support Vector Machines, also 

association rule mining, clustering methods. 

 C. Spatial data mining 

The spatial data includes astronomical data, satellite data 

and space craft data. Some of the data mining techniques 

and data structures which are used when analyzing spatial 

and related types of data include the use of spatial 

warehouses, spatial data cubes, spatial OLAP, and spatial 

clustering methods.  

D. Time series data mining 

A time series is a sequence of data points, measured 

typically at successive times spaced at uniform time 

intervals. Typical examples include stock prices, currency 

exchange rates, the volume of product sales, biomedical 

measurements, weather data, etc, collected over 

monotonically increasing time.  

III. DATA MINING TOOLS 

Organizations that wish to use data mining tools can 

purchase mining programs designed for existing software 

and hardware platforms, which can be integrated into new 

products and systems as they are brought online, or they can 

build their own custom mining solution. For instance, 

feeding the output of a data mining exercise into another 

computer system, such as a neural network, is quite common 

and can give the mined data more value. This is because the 

data mining tool gathers the data, while the second program 

(e.g., the neural network) makes decisions based on the data 

collected [7]. 

Different types of data mining tools are available in the 

marketplace, each with their own strengths and weaknesses. 

Internal auditors need to be aware of the different kinds of 

data mining tools available and recommend the purchase of 

a tool that matches the organization's current detective 

needs. This should be considered as early as possible in the 

project's lifecycle, perhaps even in the feasibility study. 

Most data mining tools can be classified into one of three 

categories: traditional data mining tools, dashboards, and 

text-mining tools. Below is a description of each [9]. 

Traditional Data Mining Tools: Traditional data mining 

programs help companies establish data patterns and trends 

by using a number of complex 

algorithms and techniques.  
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Some of these tools are installed on the desktop to monitor 

the data and highlight trends and others capture information 

residing outside a database. The majority are available in 

both Windows and UNIX versions, although some 

specialize in one operating system only. In addition, while 

some may concentrate on one database type, most will be 

able to handle any data using online analytical processing or 

a similar technology. 

Dashboards:   Installed in computers to monitor information 

in a database, dashboards reflect data changes and updates 

onscreen — often in the form of a chart or table — enabling 

the user to see how the business is performing. Historical 

data also can be referenced, enabling the user to see where 

things have changed (e.g., increase in sales from the same 

period last year). This functionality makes dashboards easy 

to use and particularly appealing to managers who wish to 

have an overview of the company's performance. 

Text-mining Tools:  The third type of data mining tool 

sometimes is called a text-mining tool because of its ability 

to mine data from different kinds of text — from Microsoft 

Word and Acrobat PDF documents to simple text files, for 

example. These tools scan content and convert the selected 

data into a format that is compatible with the tool's database, 

thus providing users with an easy and convenient way of 

accessing data without the need to open different 

applications. Scanned content can be unstructured (i.e., 

information is scattered almost randomly across the 

document, including e-mails, Internet pages, audio and 

video data) or structured (i.e., the data's form and purpose is 

known, such as content found in a database). Capturing 

these inputs can provide organizations with a wealth of 

information that can be mined to discover trends, concepts, 

and attitudes. 

IV. DATA MINING TECHNIQUES AND 

THEIR APPLICATION 

In addition to using a particular data mining tool, internal 

auditors can choose from a variety of data mining 

techniques. The most commonly used techniques include 

artificial neural networks, decision trees, and the nearest-

neighbor method [4]. Each of these techniques analyzes data 

in different ways: 

Artificial neural networks are non-linear, predictive models 

that learn through training. Although they are powerful 

predictive modelling techniques, some of the power comes 

at the expense of ease of use and deployment. One area 

where auditors can easily use them is when reviewing 

records to identify fraud and fraud-like actions. Because of 

their complexity, they are better employed in situations 

where they can be used and reused, such as reviewing credit 

card transactions every month to check for anomalies. 

Decision trees are tree-shaped structures that represent 

decision sets. These decisions generate rules, which then are 

used to classify data. Decision trees are the favoured 

technique for building understandable models. Auditors can 

use them to assess, for example, whether the organization is 

using an appropriate cost-effective marketing strategy that is 

based on the assigned value of the customer, such as profit. 

The nearest-neighbour method classifies dataset records 

based on similar data in a historical dataset. Auditors can 

use this approach to define a document that is interesting to 

them and ask the system to search for similar items. 

     Regardless of the technique used, the real value behind 

data mining is modeling — the process of building a model 

based on user-specified criteria from already captured data. 

Once a model is built, it can be used in similar situations 

where an answer is not known. For example, an organization 

looking to acquire new customers can create a model of its 

ideal customer that is based on existing data captured from 

people who previously purchased the product [5]. The 

model then is used to query data on prospective customers 

to see if they match the profile. Modeling also can be used 

in audit departments to predict the number of auditors 

required to undertake an audit plan based on previous 

attempts and similar work [6]. 

V. CONCLUSION 

   The field of data mining has been greatly influenced by 

the development of fourth generation programming 

languages and computing techniques.  Data mining evolved 

with various computing techniques like AI, ML and Pattern 

Reorganization. Various data mining techniques (Induction, 

Compression and Approximation) and algorithms developed 

to mine the large volumes of heterogeneous data stored in 

the data warehouses. The term is of utmost importance in 

present scenario where every business is taking benefits 

from the concept. 
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