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Abstract
Classification is the most important task which is being used in 
various applications today. It is the mapping of data into predefined 
groups and classes. In machine learning, classification belongs to 
the act of identifying to which set of categories a given observation 
belongs. In practice, many classification techniques are available 
such as Decision Trees, KNN, SVM, rough set theory etc. In this 
paper, we have compared the performance of various classification 
techniques. 
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I. Introduction
Classification process partitions a dataset into classes and then 
assigns a point to one of those classes [1].Classification have many 
applications such as OCR recognition, fingerprint recognition, facial 
recognition, and in medical field for blood and electrocardiogram 
analysis etc. There are a number of data classification methods 
available to divide the dataset into classes such as KNN, support 
vector machine (SVM), decision trees etc. This paper is organized 
as follows. Firstly some introduction about the classification is 
given. In section II various classification techniques are described 
and in section III comparison of classification techniques is 
performed and in last section conclusion is given. 

II. Classification Techniques

A. Support Vector Machine
Support Vector Machine (SVM) is one of the most powerful 
classification methods available today.  It was introduced by 
Vapnik and his group at AT&T Bell Labs in 1995. SVM works 
on the principle of structural risk minimization. SVMs are called 
Maximum Margin Classifiers because they try to maximize the 
geometric margin. Fig. 1 explains the concept of margin.

Fig. 1: Hyperplanes With Small and Large Margin Respectively 

Fig. 1 shows the hyperplanes with small and large margin 
respectively. Hyperplane with large margin is a good choice. 
Following kernel functions are available in   SVM

Linear kernel:           K (x• i, xj) = xi
T xj.

Polynomial kernel:  K(x• i, xj) = (ϒ xi 
T xj + r)d,  ϒ > 0

RBF kernel :           K(x• i, xj) = exp(-ϒ||xi - x||2),  ϒ > 0

Sigmoid kernel:      K(x• i, xj) = tanh ( ϒ xi
T xj + r).

where ϒ, r and d are kernel parameters. From all these kernel 
functions RBF is the main kernel function because of following 
reasons:

RBF kernel has less hyperparameters as compared to 1. 
polynomial kernel. 
Unlike linear kernel functions, RBF kernel nonlinearly maps 2. 
samples into a higher dimensional space.
Less numerical difficulties are encountered in case of RBF 3. 
kernel.

SVM shows excellent performance in many practical classification 
problems [6]. Advantage of SVM is that margin decided overcomes 
the problem of overfitting the training data. 

B. Rough Set Theory
Rough set theory was introduced by pawlak and is a tool that deals 
with uncertainty and incompleteness. Rough set theory has its 
applications in fields such as machine learning, decision analysis, 
expert systems, pattern recognition etc. Rough set theory does 
not need any preliminary information about data which makes it 
a useful tool. Rough set theory helps to generate minimal set of 
rules from data.

1. Basic Concepts
Rough set theory consists of information system. Information 
system is a set of objects represented in a data table. Each row 
contains an object and each column represents a measurable 
attribute for each object.  If an information system has an additional 
attribute, then it becomes decision system. The decision attribute 
is associated with the object classification outcome, and it may 
depend on several other attributes. A set of objects is indiscernible 
or equivalent when their attributes are related by an equivalence 
relation. Discretization is not directly related to rough set theory. 
It is simply a preprocessing technique. It is associated with 
information loss. In general, when it is too coarse, there is too 
much information loss or noise in the data. When discretization 
is finer, less noise exists in the data, but classification capability 
of unseen objects may be impaired.
Lower approximation contains the set of objects that can 
be classified as members of a given set with certainty. Upper 
approximation contains the set of objects that can possibly 
be classified as members of a given set. One way to increase 
computation efficiency is to reduce the size of data by reducing 
attributes the need to be taken into account. Only attributes that 
do not contribute to the classification result can be omitted such 
that indiscernibility relations remain intact. The set of remaining 
attributes is the minimal set and is called a reduct. Computing the 
reducts of an information system can be started by creating the 
indiscernibilty matrix. This matrix is a symmetric matrix. Based 
on discernibilty matrix, discernibility function can be immediately 
obtained. It is constructed using Boolean expressions from the 
matrix.
We need to construct a set of rules from training data, such that 
new or unseen objects can be separated into known classes. Rules 
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obtained always can be minimized, but it will introduce noise 
and may poorly classify the unseen objects. Basic steps in rule 
generation are-

Apply the existing rules to the new objects so that it can • 
determine which rules actually are a fit to the new objects.
If none of the rules are matched, then fallback a must be • 
chosen, or the objects would be classified as undefined.
If more than one rule is applicable, then a negotiation • 
among the rules must be performed to decide which one to 
be used.

C. K-Nearest Neighbour (KNN) 
KNN is one the most commonly used classification algorithms. It 
is defined as the lazy classifier which defines the rules for learning 
process. Lazy classifier takes less computation time during training 
phase. This method performs classification of a test data by finding 
out k most similar training examples and predicting the majority 
class from them. Majority class of k most similar training examples 
is based on the minimum distance criteria. Choice of k affects 
the performance of algorithm. KNN is defined as the conversion 
of data values so that effective and efficient data conversion and 
transformation will be performed. Distances of vector pairs need to 
be computed when finding k- nearest neighbors. So we can reduce 
computational complexity by dimension reduction while having 
the same prediction accuracy as with the original input.

D. Decision Trees
Decision tress classifies instances by sorting them based on feature 
values. Decision trees are easiest to implement, easy to understand 
and debug and are fastest in terms of learning and classification [4]. 
In this approach rules are defined in the form of tree structure. Tree 
contains nodes and branches. Each node and branch represents 
certain outcome. Feature that best divides the training data is taken 
as the root node of tree. Fig. 2 represents a decision tree

Fig. 2: Decision Tree
In this decision tree target variable is the “picnic”. Different 
values of variable “weather” will generate different values for 
target variable depending upon the values of humidity and windy. 
Machine learning system implemented should be able to predict 
the value of picnic variable depending on conditions shown in the 
tree. Common algorithms available with decision trees are: 

ID3• 
C4.5• 
CART • 

Attribute that has the highest information gain is chosen to be 
the splitting attribute for the root node, and this splitting process 
is repeated recursively for all other attributes. Decision trees are 
uninvariate because they split data based on a single feature.

III. Comparison Between Different Classification 
Techniques
In order to perform data classification and finding out the classifier 
which gives good results we have used different classification 
techniques. Here, we are comparing the classification techniques- 
SVM, KNN, decision trees and rough set theory. Better results are 
achieved with SVM due to low generalization error by maximizing 
the margin and they are also able to handle non-linearity. Table 
1, 2 shows the comparison of these classification techniques [11] 
& [8].

Table 1: Comparison of Different Data Classification Techniques
S.No. Classifier  name Accuracy obtained 

1 Quadratic 94.65%
2 KNN(correlation and k=3) 96.65%
3 SVM(ϒ=1.1 and c=500) 98.49%

Table 2: Comparison of Accuracy by Different Methods

Applications Training 
data

Testing 
data Feature No. of 

classes

Using 
SVM(with 

RBF 
kernel)

Using RSES with different classifier

Rule 
based 

classifier

Rule Based
Classifier with
Discretization

K-NN
Classifier

LTF
Classifier

Heart data 200 70 13 2 82.8571 82.9 81.4 75.7 44.3

Diabetes
data 500 200 8 2 80.5 67.8 67.5 70.0 78.0

Satellite
data 4435 2000 36 7 91.8 87.5 89.43 90.4 89.7

Shuttle Data 43500 14435 9 7 99.9241 94.5 97.43 94.3 99.8
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In case of SVM there is no need to set any parameters while in 
case of other methods we need to set parameters first. SVM takes 
less processing time and steps. So SVM is better than KNN and 
rough set theory. 

IV. Conclusion
Unlike other classification approaches SVM tries to find a separating 
hyperplane in the higher dimensional space. So SVM optimizes 
the generalization error and hence performs better than other 
methods.SVM tends to perform better with continuous features. 
SVM doesn’t suffer the limitations of data dimensionality and 
limited samples. As compared to other existing methods available 
till today SVM performs better even without feature selection.
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