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Abstract - Data mining is the process to convert raw data into information for the business uses. Classification is a technique 
to label any particular pattern according to its features. Proper classification leads to business enhancement due to taste 
confirmation of the customer. This paper studies different data mining algorithms for classification. This paper compares 
different algorithms of classification on the basis of efficiency, speed and capability as parameters. This paper determines 
that different algorithms can be useful to different applications according to the requirement. 
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I. INTRODUCTION 
 
Today’s age is known as data age. Now a days, a 
large amount of data is being generated by different 
devices such as mobile phones, satellite, sensors and 
internet. Roughly collected data from different 
sources contains the data with many of missing and 
noisy values[1].  Fetching information from this vast 
amount of data is important for better decision 
making, and smart response. Providing right 
information at right moment is worthy for making 
revolution. The process of extracting useful 
information from this huge collected data is known as 
data mining [7]. Discovering the hidden knowledge 
from the vast store of data is also known as 
knowledge discovery in data base(KDD). Data 
mining and knowledge discovery process both are 
used interchangeably but data mining is a part of 
KDD. 
 

 
Fig 1: KDD Process[8] 

 
Knowledge discovery process is an iterative process 
consisting of a no of steps including[2]: 
1. Data Collection: Process of getting data together 

from heterogeneous sources in at a place is 
known as data collection of KDD. 

2. Data Cleaning: When data is collected from 
wide variety of sources then it contains 
irrelevant, noisy, incomplete, fuzzy and missing 
values. The process of removing these 
inconsistencies from the collected data is known 
as data cleaning. 

3. Data Selection: For analysis point of view some 
of the data is selected from this pool of data, 
known as data selection. 

4. Data Transformation: The technique of data 
mining can be applied only on the data which is 
in standard form called normalised form of data. 
The process of converting this data into standard 
form is known as data transformation. 

5. Data Mining: Inferring patterns from huge 
collection of data is known as data mining. 

6. Evaluation: Some interesting patterns are 
identified depending on certain measures. 

7. Knowledge Representation: This step is also 
known as visualization, as the gained information 
is deployed to user by using some visualization 
techniques. 

 
II. DATA MINING TASKS 
 
Data mining performs a number of distinct tasks 
depending upon the type of pattern to be mined, 
which can be classified into basically six types 
summarization, classification, clustering, association, 
regression and trend analysis[4] 

 
Fig 2: Data mining tasks 



International Journal of Advances in Electronics and Computer Science, ISSN: 2393-2835    Volume-5, Issue-6, Jun.-2018 
http://iraj.in 

Data Mining Classification Algorithms: A Comparison 
 

16 

Predictive data mining already existing data/ model is 
used to predict the unknown or future value of any 
other data. On the basis of already existing data set a 
model is prepared for predicting correct value for 
upcoming data. On the other hand descriptive data 
mining understands the patterns and discover new 
information from the available data set. 
 
2.1 Prediction: Prediction in data mining is a process 
in which constructed model is used to predict 
continuous valued function and ordered value as 
opposed to a categorical label. 
 
2.2 Classification: Classification is one of the main 
task of data mining. A class of an object is predicted 
based on attributes. A training set is prepared in 
which every object is represented along with its class 
label. Based on this training set some model is 
constructed after analysing the relationship b/w 
attributes and class of objects. This model is used 
further to identify the class label of unknown objects 
[9].A number of classification algorithms exist 
including decision tree, J48, Naïve Bayes, Support 
Vector machine, neural network, K nearest neighbour 
etc. All of these algorithms provide a no of 
applications includingemail spam, to identify 
customer willingness, analysing sentiments, to 
classify drugs, corporate surveillance, criminal 
investigation, scientific investigation and analysis of 
research, market basket analysis etc.[10] 

 
Fig 3: Classification Process 

 
2.3 Decision Tree: Decision tree provides a number 
of applications in data mining due to capability of 
processing a large amount of data without requiring 
any kind of domain knowledge. In decision tree 3 
types of node are used internal, external, 
leaf(Terminal) node[5]. A decision tree is a 
flowchart-like tree structure. 
Different kind of decision tree algorithms are used 
ID3 (Iterative Dichotomiser 3), C4.5, ART 

(Classification and Regression Tree), CHAID (Chi- 
squared Automatic Interaction Detector) [6]. 
 

 
Figure 4: Decision tree structure 

 
Comparison of various decision tree algorithms [5] 
 
Parameters ID3 C4.5 CART 

Types of 
data Categorical 

Continuous 
and 

Categorical 

Nominal 
and 

continuous 
type 

Pruning No Pre pruning Post pruning 

Efficiency 

Can’t deal 
with 

missing 
values 

Can’t deal 
with 

missing 
values 

Efficiently 
deal with 
missing 
values. 

Speed Low Faster than 
ID3 Average 

Outlier 
detection 

Susceptible 
to outliers 

Can handle 
outliers 

Susceptible 
to outliers 

Splitting 
Criteria 

Information 
Gain 

Towing 
criteria Gain Ratio 

 
2.4 J48: This is an extended version of decision tree 
C4.5 algorithm having features like responsible for 
missing values, tree pruning, range specification for 
continuous attributes, derivation of rules etc. [11]. 
Some features of this algorithms are both discrete and 
continuous value attributes are handled by this 
algorithm by deciding the threshold values on the 
basis of which attributes are classified into different 
groups. It requires less training point in time and 
found to be more vigorous than other already existing 
techniques[12]. 
 
2.5 K nearest neighbour: In this approach the 
unknown data point is classified on the basis of 
closed neighbour whose class is already known [3]. 
This method is used in number of areas such as data 
mining, statistical pattern recognition, image 
processing, handwriting, satellite image and EKG 
pattern. 
 
Process of KNN: 
1. Initially a sample with known classification is 

selected known as training set. 
2. For classifying the unknown sample, distance 

measure is used between unknown sample and 
training set. 
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3. Distance with the smallest value is used to 
classify the unknown sample with class of 
nearest sample value. 

 
2.6 Naïve Bayes Classification: 
When the dimensionality of the inputs is very high 
then based on Bayesian theorem a classifier 
techniques is used that is known as Naïve Bayes. In 
this technique the output value is calculating based on 
its input. Naïve Bayesian is found to be useful in a 
number of areas including classification of test 
documents, spam filtering, hybrid recommender 
system, online applications.Assumptions in Naïve 
Bayes: 
1. All features (attribute) of a class are considered 

to be independent from each other. 
2. Bayes theorem provides a way of calculating the 

posterior probability, P(C|X), from P(C), P(X), 
and P(X|C). 

P(C|X) is the posterior probability of target class. 
P(C) is called the prior probability of class. 
P(X|C) is the likelihood which is the probability of 
predictor of given class. 
P(X) is the prior probability of predictor of class. 
 

 
 
Support vector machine: 
To maximize the predictive accuracy Support Vector 
Machine (SVM) technique is used to avoid over 
fitting of data. This algorithm is found to be very 
successful in applications from text analysis to 
pattern recognition.SVM are found to be an important 
technique in classification. The primary goal of SVM 
is to predict the target value of data instances based 
on the designed model [13]. To understand SVM 
various terminologies are used including: 

1. Support vectors: The core set of points 
which can identify and used to set the 
boundary are known as support vectors. 

2. Hyperplane: The boundary used for 
classifying any new set of points (by 
identifying whether point is inside or outside 
the boundary) is known as hyperplane in 
case of 3 dimensions or more. 

3. Margin: The boundary where average 
geometric distance between two regions is 
maximum is considered as the best boundary 
and this distance is called as margin. 

Comparison of various decision tree algorithms 
based on some attributes[14]: 
 
Param

eter 

Decisio
n 

Tree 
J48 KNN 

Naïve 
Bayesia

ns 
SVM 

Nature 
of 

algorit
hm 

Determi
nistic 

Determi
nistic 

Non 
determi
nistic 

Non 
Determi
nistic. 

(Probabi
listic ) 

Determi
nistic 

Speed Faster 

Faster 
than 

decision 
tree 

Slower 
for 

large 
data 

Faster 
than 
KNN 

Slow 

Accura
cy 

Highly 
accurate 

Due to 
tree 

pruning 
feature 

it shows 
accurac
y in less 
amount 
of time. 

High 
accurac

y 

Moderat
e 

depends 
upon no 

of 
records 

More 
than 

decision 
tree 

Efficie
ncy 

Easily 
deals 
with 
noisy 
data, 

missing 
values 

More 
efficient 

than 
Decisio
n tree 

Noisy 
data 

can’t be 
handled 

It deals 
with 
noisy 
data. 

It is 
highly 

efficient 
due to 

avoidan
ce 

towards 
over 

fitting. 

Types 
of data 

Both 
categori
cal and 
numeric

al 

Can’t 
handle 

numeric 
data. 

Works 
with 

combin
ation of 

both 
types of 
values. 

Categori
cal 

values 
are 

easiest 
to deal 
with. 

It can 
handle 

multiple 
continu
ous and 
categori

cal 
variable

s. 
 
CONCLUSION 
 
This paper compares different classification 
algorithms including J48, decision tree, KNN, naive 
bias and support vector machine.  Different features 
of each algorithm is specified in tabular format within 
the paper. This help to select appropriate 
classification algorithm according to the 
requirements. The paper can be used to enhance the 
classification accuracy of product based data mining. 
In future, classification techniques can be hybridized 
to improve the performance. 
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