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Abstract— Data mining environment produces a large amount of data, that need to be
analyses, pattern have to be extracted from that to gain knowledge. In this new period with
rumble of data both ordered and unordered, by using traditional databases and architectures, it
has become difficult to process, manage and analyses patterns. To gain knowledge about the
Big Data a proper architecture should be understood. Classification is an important data mining
technique with broad applications to classify the various kinds of data used in nearly every
field of our life. Classification is used to classify the item according to the features of the item
with respect to the predefined set of classes. This paper provides an inclusive survey of
different classification algorithms and put a light on various classification algorithms including
j48, C4.5, k-nearest neighbor classifier, Naive Bayes, SVM etc., using random concept.
Keywords - Classification, Classifier, Large Data, Random concept

I. INTRODUCTION
Data Mining is the technology to extract the knowledge from the data. It is used to explore and
analyze the same. The data to be mined varies from a small data set to a large data set i.e. big
data. Data Mining has also been termed as data dredging, data archaeology, information
discovery or information harvesting depending upon the area where it is being used [3]. Data
mining is growing in various applications widely like analysis of organic compounds, medicals
diagnosis, product design, targeted marketing, credit card fraud detection, financial forecasting,
automatic abstraction, predicting shares of television audiences etc. Data mining refers to the
analysis of the large quantities of data that are stored in computers. To discover previously
unknown, valid patterns and relationships in large data set data mining involves the use of
sophisticated data analysis tools [6]. These tools can include statistical models, mathematical
algorithm and machine learning methods. Classification techniques in data mining are capable
of processing a large amount of data. It classifies data based on training set and class labels and
can predict categorical class labels and hence can be used for classifying newly available data
[4]. Thus it can be outlined as an inevitable part of data mining and is gaining more popularity.
The benefit of analyzing the pattern and association in the data is to set the trend in the market,
to understand customers, analyse demands, and predict future possibilities in every aspect [3].
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II. LITERATURE SURVEY
2.1 Data Mining
Data mining is the process of discovering interesting knowledge, such as associations, patterns,
changes, significant structures and anomalies, from large amounts of data stored in databases or
data warehouses or other information repositories. Data mining consists of five major elements:
• Data warehouse system load, extract, transforms transaction data.
• In a multidimensional Database system Store and manage the data.
• For the business analysts and Information technology professionals provide data access.
• By application software analysis of data done.
• Data is presented in a useful format, such as a graph or Table [5].
2.2 Large Data
Large Data is usually defined in terms of the 3Vs: volume, velocity, variety. The large amount
of data being processed by the Data Mining environment. In other words, it is the collection of
data sets large and complex that it becomes difficult to process using on hand database
management tools or traditional data processing applications, so data mining tools were used.
Large Data are about turning unstructured, invaluable, imperfect, complex data into usable
information [7] [10]. Data have hidden information in them and to extract this new
information; interrelationship among the data has to be achieved. Information may be retrieved
from a hidden or a complex data set [8]. Browsing through a large data set would be difficult
and time consuming, we have to follow certain protocols, a proper algorithm and method is
needed to classify the data, find a suitable pattern among them. The standard data analysis
method such as classification, clustering, factorial, analysis need to be extended to get the
information and extract new knowledge treasure.
2.3 Classification
Classification is the most frequently used data mining task. Classification maps the data in to
predefined targets. Classification is a supervised learning because the targets are predefined
[16]. The aim of the classification is to build a classifier based on some cases with some
attributes to describe the objects or one attribute to describe the group of the objects [9]. Then,
the classifier is used to predict the group of attributes of new cases from the domain based on
the values of other attributes.
III. DATA MINING CLASSIFICATION METHODS
3.1 C4.5 Algorithm
To generate a decision trees C4.5 is a well-known algorithm, is an extension of the ID3
algorithm used to overcome its drawbacks. The decision trees generated by the C4.5 algorithm
can be used for classification, and for this reason, C4.5 is also referred to as a statistical
classifier. The C4.5 algorithm made a number of changes to improve ID3 algorithm [2]. Some
of these are:
• For missing values of attributes handling training data.
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• Differing cost attributes is handled.
• The decision tree is pruned after creation.
• Discrete and continuous values, attributes are handled.
Let the training data be a set S = s1, s2 ... of already classified samples. Each sample Si = xl,
x2... is a vector where xl, x2 ... represent attributes or features of the sample. The training data
is a vector C = c1, c2..., where c1, c2... represent the class to which each sample belongs to [8].
At each node of the tree, C4.5 chooses one attribute of the data that most effectively splits data
set of samples S into subsets that can be one class or the other. It is the normalized information
gain (difference in entropy) that results from choosing an attribute for splitting the data. The
attribute factor with the highest normalized information gain is considered to make the decision
[13]. The C4.5 algorithm then continues on the smaller sub-lists having next highest
normalized information gain. C4.5 uses a metric called "information gain," which is defined by
subtracting conditional entropy from the base entropy; that is, Gain (P|X) =E (P)-E (P|X). This
computation does not, in itself, produce anything new. However, it allows you to measure a
gain ratio. Gain ratio, defined as Gain Ratio (P|X) =Gain (P|X)/E(X), where(X) is the entropy
of the examples relative only to the attribute. It has an enhanced method of tree pruning that
reduces misclassification errors due noise or too much detail in the training data set. It uses
gain ratio impurity method to evaluate the splitting attribute. Decision trees are built in C4.5 by
using a set of training data or data sets as in ID3. At each node of the tree, C4.5 chooses one
attribute of the data that most effectively splits its set of samples into subsets enriched in one
class or the other [1]. Its criterion is the normalized information gain (difference in entropy)
[11] that results from choosing an attribute for splitting the data. The attribute with the highest
normalized information gain is chosen to make the decision.
a.

Naive Bayes Algorithm

In simple terms, a naive bayes classifier assumes that the value of a particular feature is
unrelated to the presence or absence of any other feature, given the class variable. For example,
a fruit may be considered to be an apple if it is red, round, and about 3" in diameter. A naive
bayes classifier considers each of these features to contribute independently to the probability
that this fruit is an apple, regardless of the presence or absence of the other features [3].
For some types of probability models, naive bayes classifiers can be trained very efficiently in
a supervised learning setting. In many practical applications, parameter estimation for naive
bayes models uses the method of maximum likelihood; in other words, one can work with the
naive bayes model without accepting Bayesian probability or using any Bayesian methods.
An advantage of naive bayes is that it only requires a small amount of training data to estimate
the parameters (means and variances of the variables) necessary for classification. Because
independent variables are assumed, only the variances of the variables for each class need to be
determined and not the entire covariance matrix.
The Naive Bayes classifier is a simple probabilistic classifier based on applying Bayes'
theorem with strong (naive) independence assumptions. Bayesian Classification provides a
useful perspective for understanding and evaluating many learning algorithms [12]. It
calculates explicit probabilities for hypothesis and it is robust to noise in input data. It improves
the classification performance by removing the irrelevant features and its computational time is
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short, but the naive bayes classifier requires a very large number of records to obtain good
results and it is instance-based or lazy in that they store all of the training samples abstractly.

b. Support Vector Machine Algorithm
A support vector machine constructs a hyperplane or set of hyperplanes in a high- or infinitedimensional space, which can be used for classification, regression, or other tasks. Intuitively, a
good separation is achieved by the hyperplane that has the largest distance to the nearest
training data point of any class (so-called functional margin), since in general the larger the
margin the lower the generalization error of the classifier [28].
Whereas the original problem may be stated in a finite dimensional space, it often happens that
the sets to discriminate are not linearly separable in that space. For this reason, it was proposed
that the original finite-dimensional space be mapped into a much higher-dimensional space,
presumably making the separation easier in that space. To keep the computational load
reasonable, the mappings used by SVM schemes are designed to ensure that dot products may
be computed easily in terms of the variables in the original space, by defining them in terms of
selected to suit the problem. It produce very accurate classifier,
a kernel function
robust to noise especially popular in text classification problem where very high dimensional
space are the norms but computationally SVM is expensive thus runs slow.
3.4 K-nearest neighbors Algorithm
In pattern recognition, the k-Nearest Neighbors algorithm (or k-NN for short) is a nonparametric method used for classification and regression. In both cases, the input consists of
the k closest training examples in the feature space [19]. The output depends on whether k-NN
is used for classification or regression:
•

•

In k-NN classification, the output is a class membership. An object is classified by a
majority vote of its neighbors, with the object being assigned to the class most common
among its k nearest neighbors (k is a positive integer, typically small). If k = 1, then the
object is simply assigned to the class of that single nearest neighbor.
In k-NN regression, the output is the property value for the object. This value is the
average of the values of its k nearest neighbors.

K-NN is a type of instance-based learning, or lazy learning, where the function is only
approximated locally and all computation is deferred until classification. The k-NN algorithm
is among the simplest of all machine learning algorithms.
Both for classification and regression, it can be useful to weight the contributions of the
neighbors, so that the nearer neighbors contribute more to the average than the more distant
ones. For example, a common weighting scheme consists in giving each neighbor a weight of
1/d, where d is the distance to the neighbor.
A shortcoming of the k-NN algorithm is that it is sensitive to the local structure of the data. KNN requires an integer k, a training data set and a metric to measure closeness.
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3.5 J48 Algorithm
J48 classifier is a simple C4.5 decision tree for classification. It creates a binary tree. The
decision tree approach is most useful in classification problem. With this technique, a tree is
constructed to model the classification process. Once the tree is built, it is applied to each tuple
in the database and results in classification for that tuple [17] [18].
While building a tree, J48 ignores the missing values i.e. the value for that item can be
predicted based on what is known about the attribute values for the other records. The basic
idea is to divide the data into range based on the attribute values for that item that are found in
the training sample. J48 allows classification via either decision trees or rules generated from
them.
IV. COMPARATIVE STUDY OF SOME CLASSIFICATION ALGORITHM
S.NO ALGORITHM ADVANTAGES
1.
Random J48
1) It produces the accurate
result.
2) This algorithm also handles
the missing values in the
training data
3) Both the discrete and
continuous attributes are
handled
[20]
by
this
algorithm.
4) No empty branches.
5) Use split info and gain
ratio.
2.
Random
1) Produces the accurate
C4.5
result.
2)Distribution of trees is
uniform [22]
3) Less Memory for large
program execution.
4) Model build time is less.
5) Searching time is short.
3.
Random Forest 1) Almost always have lower
classification error.

DISADVANTAGES
1) The depth of the tree is linked
to tree size and the run-time
complexity of the algorithm
matches to the tree depth, which
cannot be greater than the
attributes.
2) Space complexity is very large as
we have to store the values
repeatedly in arrays [14] [15].

1) Performance of randomized
tree with classication noise is not
as good [21].
2) Problem of Over fitting.
3) Can’t deal with missing
values.

1)The high classification error
rate while training set is small in
comparison with the number of
2)Far easier for humans to classes.[27]
2) Not do well with imbalance
understand
data.
3) Deal really well with 3) Need to discrete data for some
uneven data sets that have particular
construction
algorithm.
missing variables.
Train faster
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4.

Random
k-Nearest
Neighbour

1) It is a more effective and
more efficient model for highdimensional data
2) Applied to both qualitative
and quantitative responses.

1) For local structure of the data
it is sensitive.
2) Memory limitation.
3) Being a supervised, it is lazy
learning algorithm i.e., runs
slowly.

3) It is significantly more stable
& & more robust for feature
selection when the input data
are noisy and unbalanced.
4)For multimodal classes it is
well suited.[23]
5.

Random
Naïve Byes

1) Suitable for applications
where computational power
and memory are limited
2) Remove irrelevant feature
for
improving
the
performance.

1) Require very large number of
records to obtain good results.
2) All the variables are
uncorrelated to each other.
3) It is really fragile to over
fitting.[25][26]

6.

Random
SVM

1) Prediction accuracy is 1) Difficult to incorporate in
generally high
domain knowledge
2) Robust works when 2) SVM is a binary classifier. To
training examples contain do a multi-class classification,
errors.[24]
pair-wise classifications can be
3) Especially popular in text used.
classification problems.
3) Long training time so
4) Fast evaluation of the computationally expensive.
learned target function
V. CONCLUSION

At present data mining is an important area of research and due to Increase in the amount of
data it becomes difficult to handle the large data, methodologies associated with different
algorithms used to handle such large data sets. Classification is a very suitable for solving the
problems of data mining because the classification techniques show how a data can be
determined and grouped when a new set of data is available. Each classification technique has
got its own advantages and disadvantages as given in the paper. We select the required
classification algorithm as our requirement. According to our theoretical study, the
performances of the algorithms are strongly depends on the entropy, information gain, gini
index and the features of the data sets. The big advantage of a decision tree classifier is that it
doesn't require a lot of information about the data to create a tree that could be very accurate
and very informative and, the knowledge in decision tree represented in form of [IF-THEN]
rules which is easier for humans understand.

@IJMTER-2014, All rights Reserved

62

International Journal of Modern Trends in Engineering and Research (IJMTER)
Volume 01, Issue 04, [October - 2014]
e-ISSN: 2349-9745
p-ISSN: 2393-8161

Decision Tree's algorithms (C4.5, j48) have less error rate and it is easier algorithm as
compared to other classification algorithms.
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