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                                   Abstract 
Data mining involves the use of sophisticated data analysis 
tools to discover previously unknown, valid patterns and 
relationships in large data set. These tools can include 
statistical models, mathematical algorithm and machine 
learning methods. Consequently, data mining consists of 
more than collection and managing data, it also includes 
analysis and prediction. Classification technique is capable 
of processing a wider variety of data than regression and is 
growing in popularity. There are several applications for 
Machine Learning (ML), the most significant of which is 
data mining. The goal of this survey is to provide a 
comprehensive review of different classification techniques 
in data mining. 
Keywords: Data Mining, Classification Technique, 
Decision tree; C4.5 algorithm; ID3 algorithm; CART 
algorithm. 
 

1. Introduction 
Data mining refers to extracting or mining the 
knowledge from large amount of data. The term data 
mining is appropriately named as ‘Knowledge 
mining from data’ or “Knowledge mining”. Data 
collection and storage technology has made it 
possible for organizations to accumulate huge 
amounts of data at lower cost. Exploiting this stored 
data, in order to extract useful and actionable 
information, is the overall goal of the generic activity 
termed as data mining. The following definition is 
given [2]: 
 

• Data mining is the process of exploration 
and analysis, by automatic or semiautomatic 
means, of large quantities of data in order to 
discover meaningful patterns and rules. In 
[2], the following definition is given: 

• Data mining is the process of exploration 
and analysis, by automatic or semiautomatic 

means, of large quantities of data in order to 
discover meaningful patterns and rules. 

• Data mining is an interdisciplinary subfield 
of computer science which involves 
computational process of large data sets’ 
patterns discovery. The goal of this 
advanced analysis process is to extract 
information from a data set and transform it 
into an understandable structure for further 
use. The methods used are at the juncture of 
artificial intelligence, machine learning, 
statistics, database systems and business 
intelligence.  

• Data Mining is about solving problems by 
analyzing data already present in databases 
[3].  

• Data mining is also stated as essential 
process where intelligent methods are 
applied in order to extract the data patterns.  

 
Data mining consists of five major elements: 

• Extract, transform, and load transaction data 
onto the data warehouse system. 

• Store and manage the data in a 
multidimensional database system. 

• Provide data access to business analysts and 
information technology professionals. 

• Analyze the data by application software. 
• Present the data in a useful format, such as a 

graph or table[1]. 
 

2. Types of Data Mining System 
Data mining systems can be categorized according to 
various criteria the classification is as follows [4]: 
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2.1 Classification of data mining systems 
according to the type of data source 
mined [5]: 

In an organization a huge amount of data’s are 
available where we need to classify these data 
but these are available most of times in a similar 
fashion. We need to classify these data according 
to its type(maybe audio/video ,text format etc). 
 
2.2 Classification of data mining systems 

according to the data model: 
There are so many number of data mining 
models ( Relational data model, Object Model, 
Object Oriented data Model, Hierarchical data 
Model/W data model )are available and each and 
every model we are using the different data. 
According to these data model the data mining 
system classify the data in the model. 
 
2.3 Classification of data mining systems 

according to the kind of knowledge 
discovered: 

This classification based on the kind of 
knowledge discovered or data mining 
functionalities, such as characterization, 
discrimination, association, classification, 
clustering, etc. Some systems tend to be 
comprehensive systems offering several data 
mining functionalities together. 
 
2.4 Classification of data mining systems 

according to mining techniques used: 
This classification is according to the data 
analysis approach used such as machine learning, 
neural networks, genetic algorithms, statistics, 
visualization, database oriented or data 
warehouse-oriented, etc [5]. 
 

3. Classification 
Classification produces a function that maps a data 
item into one of several predefined classes, by 
inputting a training data set and building a model of 
the class attribute based on the rest of the attributes 
[6]. Decision tree classification has an intuitive 
nature that matches the user’s conceptual model 
without loss of accuracy [7]. However no clear 
winner exists [8] amongst decision tree classifiers 
when taking into account tree size, classification and 
generalization accuracy. 
 

3.1 Decision Tree 
A decision tree is a flow chart like structure where 
each node denotes a test on an attribute value, each 
branch represents an outcome of the test and tree 
leaves represent classes or class distribution. A 
decision tree is a predictive model most often used 
for classification [1]. Decision trees partition the 
input space into cells where each cell belongs to one 
class. The partitioning is represented as a sequence of 
tests. Each interior node in the decision tree tests the 
value of some input variable, and the branches from 
the node are labeled with the possible results of the 
test. The leaf nodes represent the cells and specify the 
class 
to return if that leaf node is reached. The 
classification of a specific input instance is thus 
performed by starting at the root node and, depending 
on the results of the tests, following the appropriate 
branches until a leaf node is reached [9].Decision tree 
is represented in figure 1. 
 

 
Figure 1: Decision tree [1] 

 
Decision tree is a predictive model that can be 
viewed as a tree where each branch of the tree is a 
classification question and leaves represent the 
partition of the data set with their classification [1]. 
 

3.1.1 J48 
Decision trees represent a supervised approach to 
classification which is done recursively. A decision 
tree is a simple structure where non-terminal nodes 
represent tests on one or more attributes and terminal 
nodes reflect outcomes. By first selecting an attribute 
to be the root node, a branch is made for each 
possible value. As a result of these splits, one value is 
associated with each attribute. Recursion then occurs 
on each branch until all instances on a node have the 
same classification [10]. A current and popular 
implementation of this approach is known as 
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Quinlan’s C4.5 model [11]; C4.5 is well known as an 
“industrial strength algorithm” which has been 
modified and updated over the years [12]. The 
framework’s version of C4.5 is called J48. J48 works 
by first choosing an attribute that best differentiates 
the output attribute values. 
 

3.1.2 Classification and Regression 
Tree (CART) 

CART is one of the more popular methods of 
constructing the decision tree. It builds a binary 
decision tree by splitting the records at each node 
according to a function of a single attribute. The 
initial split produces two nodes, each of which we 
now attempt to split in the same manner as the root 
node. Once again we examine all the input fields to 
find the splitting candidate. If no split can be found 
that significantly decreases the diversity of a given 
node, then we label the node as a leaf node. 
Eventually only the leaf nodes remain and we have 
grown a full decision tree. At the end of the tree-
growing phase, every record of the training set has 
been assigned to some leaf of the full decision tree. 
Each leaf can now be assigned a class and error rate. 
 

3.1.3 ID3 (Iterative Dichotomiser 3)  
This is a decision tree algorithm introduced in 1986 
by Quinlan Ross [13]. It is based on Hunts algorithm. 
The tree is constructed in two phases. The two phases 
are tree building and pruning.  ID3 uses information 
gain measure to choose the splitting attribute. It only 
accepts categorical attributes in building a tree 
model. It does not give accurate result when there is 
noise. To remove the noise pre-processing technique 
has to be used [14].  
To build decision tree, information gain is calculated 
for each and every attribute and select the attribute 
with the highest information gain to designate as a 
root node. Label the attribute as a root node and the 
possible values of the attribute are represented as 
arcs. Then all possible outcome instances are tested 
to check whether they are falling under the same 
class or not. If all the instances are falling under the 
same class, the node is represented with single class 
name, otherwise choose the splitting attribute to 
classify the instances.  Continuous attributes can be 
handled using the ID3 algorithm by discretizing or 
directly, by considering the values to find the best 
split point by taking a threshold on the attribute 
values. ID3 does not support pruning [14]. 
 
 

4. Implementation 
The above described algorithms are implemented 
using the WEKA and analyzed on a dataset of heart 
disease prediction system downloaded from UCI 
repository having 14 attributes and 303 instances. 
The analysis is done by using various parameters like 
TP rate, FP rate, Accuracy etc is shown below. 
 
Table1: Comparison of classification algorithm on 
heart disease prediction  

Algorit
hm 
Name 

TP rate FP 
rate 

Precision  Recall F-
measure 

ROC 
area 

J48 0.776 0.235 0.776 0.776 0.774 0.809 

Simple 
Cart 

0.809 0.202 0.809 0.809 0.808 0.815 

Rando
m Tree 

0.743 0.265 0.742 0.743 0.742 0.749 

 
 

 
Figure 2: Comparison of TP rate of algorithms J48, 

Simple Cart, Random Tree 

 
 

0.7

0.72

0.74

0.76

0.78

0.8

0.82

J48 Simple 

Cart

Random 

Tree

T
P

R
at

e 

ALGORITHMS

TP Rate



International Journal of Engineering, Applied and Management Sciences Paradigms, Vol. 15, Issue 01, May 2014 
An Indexed and Referred Journal 

ISSN (Online): 2320-6608 
www.ijeam.com 

 

IJEAM 
www.ijeam.com 

36 

 

 
Figure 3: Comparison of Precision rate of 

algorithms J48, Simple Cart, Random Tree 

 

 

 
Figure 4: Comparison of ROC area of J48, Simple 

Cart, Random Tree 

5. Conclusion 
One of the data mining techniques i.e., classification 
is an interesting topic to the researchers as it is 
accurately and efficiently classifies the data for 
knowledge discovery. Decision trees are so popular 

because they produce classification rules that are easy 
to interpret than other classification methods. 

Classification methods are typically strong in 
modeling interactions. Several of the classification 
methods produce a set of interacting loci that best 
predict the phenotype. However, a straightforward 
application of classification methods to large 
numbers of markers has a potential risk picking up 
randomly associated markers. 
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