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Abstract 
Classification is one of the effective data mining 
approach used to categorize the available dataset under 
different parameters. The classification is about to group 
the data in related dataset. In this paper, we have 
performed the analysis on 5 different classification 
approaches on weka tool. The obtained results shows the 
decision tree is most effective among all algorithms. The 
analysis is here done based on the accuracy ratio. 
Keywords: Data Classification, Accuracy Ratio, KNN, 
Decision Tree. 
 
1. Introduction 
 
Classification is the most commonly used data mining 
technique. It generally refers to mapping of data item 
into predefined groups and classes. The data 
classification process involves learning and 
classification. In learning, the training data are analyzed 
by classification algorithm. In classification, test data are 
used to estimate the accuracy of the classification rules. 
It is also termed as supervised learning because classes 
are determined before examining the data. Example: 
Identifying of credit risk and determining whether to 
make bank loan or not. 

In classification following techniques are made in use 
like that of: 

1. Decision tree 

2. Bayesian Classification 

a. Bayes’ theorem 

b. Naïve Bayesian classification 

c. Bayesian belief network 

3. Naïve bayes tree 

4. Support vector machine 

5. K-nearest neighbor 

6. Case based reasoning 

The classification methods like decision tree, Bayesian 
classification, support vector machine, are all example of 
eager learners. Eager learner when given a set of training 
tuples will construct a generalization model before 
receiving new tuples to classify. 

The classification method like k-nearest neighbor and 
case based reasoning classifiers are examples of lazy 
learners. Lazy approach is one in which the learner 
instead waits until the last minute before doing any 
model construction in order to classify a given test tuple. 
That is when given a training tuple, lazy learner simply 
stores it and waits until it is given a test tuple. Only 
when it sees the test tuple does it perform generalization 
in order to classify the tuple based on its similarity to the 
stored training tuples. 

Lazy learners do less work when a training tuple is 
presented and more work when making a classification 
or prediction. Because lazy learners store the training 
tuples or “instances” they are also referred to as instant 
based learners, even though all learning is essentially 
based on instances. 

2. Classification Approaches 

A) Decision Tree 

Decision tree is a flow chart like tree structure, consisting of 
internal node branches and leaf nodes. Internal nodes are 
denoted by rectangles and leaf nodes are denoted by ovals. 
Internal nodes may have two or more child nodes. All internal 
nodes contain splits, which test the value of an expression of 
the attributes. Arcs from an internal node to its children are 
labeled with distinct outcomes of the test. Each leaf node has a 
class label associated with it. Decision tree also requires an 
attribute selection method. There are three measures for 
attribute selection method namely info gain, gain ratio and gini 
index. And for our research work we select the gain ratio 
attribute selection method. Decision tree involves the use of 
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J48 algorithm. J48 acts as a java implementation of C4.5 
algorithm. 

B) Bayesian Classification 

Bayesian classifiers are statistical classifier. They can 
predict class membership probabilities such as the 
probability that a given tuple belongs to a particular 
class. In theory Bayesian classifiers have the minimum 
error rate in comparison to all other classifiers. In 
practice this is not always the case, owing to 
inaccuracies in the assumption made for its use , such as 
class conditional independence and the lack of available 
probability data.  

C) Bayesian Belief Network 

Bayesian belief networks specify joint conditional 
probabilities distributions. They allow class conditional 
independencies to be defined between subsets of 
variables. They provide a graphical model of causal 
relationships, on which learning can be performed. 
Trained Bayesian belief networks can be used for 
classification. 

A belief network is defined by two components - a 
directed acyclic graph and a set of conditional 
probability table. Each node in the directed acyclic graph 
represents a random variable. The variables may be 
discrete or continuous valued. They may correspond to 
actual attributes given in the data or to “hidden variable” 
believed to form a relationship. 

Each arc represents a probabilistic dependence. If an arc 
is drawn from a node y to node z then y is a parent or 
immediate predecessor of z. each variable is 
conditionally independent of its nondescendants in the 
graph, given its parents. 

A belief network has one conditional probability table 
(CPT) for each variable. The CPT for a variable Y 
specifies the conditional distribution P (Y| Parents (Y)), 
where parents(Y) are the parents of Y. 

D) Naive Bayes Tree 

NB Tree appears to be a viable approach to inducing 
classifiers, where: 

• Many attributes are relevant for 
classification and  

• Attributes are not necessarily independent 
• Database is large  
• Interpretability of classifier is important 

In practice, NB Trees are shown to scale to large 
databases and, in general, outperform Decision   Trees 
 

E) Support Vector Machine 

Support Vector Machines, a promising new method for 
the classification of both linear and nonlinear data. In a 
nutshell, a support vector machine (or SVM) is an 
algorithm that works as follows. It uses a nonlinear 
mapping to transform the original training data into a 
higher dimension. Within this new dimension, it 
searches for the linear optimal separating hyper plane 
(that is, a “decision boundary separating the tuples of 
one class from another). With an appropriate nonlinear 
mapping to a sufficiently high dimension, data from two 
classes can always be separated by a hyper plane. The 
SVM finds this hyper plane using support vectors 
(“essential” training tuples) and margins (defined by the 
support vectors). 
 

F) K-Nearest Neighbor 

Nearest-neighbor classifiers are based on learning by 
analogy that is by comparing given test tuple with 
training tuples that are similar to it. The training tuples 
are described by n attributes. Each tuple represents a 
point in an n-dimensional space. In this way all of the 
training tuples are stored in an n-dimensional pattern 
space. When given an unknown tuple, a k-nearest 
neighbor classifier searches the pattern space for the k 
training tuples that are closest to the unknown tuple. 
These k training tuples are the k “nearest neighbors” of 
the unknown tuple. “Closeness” is defined in terms of a 
distance metric, such as Euclidean distance. 

3. Proposed Work 

Data classification is a two step process which involves 
two basic steps like model construction and model 
usage. In the model construction, each tuple is assumed 
to belong to a predefined class which is determined by 
one of the attribute, generally referred to as class label 
attribute. Data tuples are termed as samples, objects or 
examples. These tuples build up a training data set. 
Model representation is done in the form of classification 
rules, decision tree or mathematical formulae.  

Model usage involves the use of model for classifying 
the objects that are not known, which helps in predicting 
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up the results. It also helps in estimating the accuracy of 
the model. The accuracy of the model on a given test is 
the percentage of test set samples that are correctly 
classified by the model. 

 
A) Classification Parameters 
 
Some of the Statistical terms provided as a result in 
classifier output section are described below: 
Correctly classified instances show the number of 
instances that are correctly classified. 
Incorrectly classified instances show the number of 
instances that are incorrectly classified. 
Accuracy here depicts the accuracy level of the model 
build that is accuracy of the classification model. 
Kappa statistic is used to measure the agreement 
between predefined and observed categorization of a 
data set, while correcting for agreement that occurs by 
chance. However like the plane success rate is does not 
take cost into account. 
Mean absolute error is an alternative; just average the 
magnitude of the individual errors without taking 
account of their sign. Mean absolute error tends to 
exaggerate the effect of outliers – instances whose 
prediction error is large than the errors – but absolute 
error does not have this effect: all sizes of error are 
treated evenly according to their magnitude. Sometimes 
it is the relative rather than the absolute error values that 
are of importance. 
Mean squared error is the principal and most 
commonly used measure. Sometimes the square root is 
taken to give it the same dimensions as the predicted 
value itself. Many mathematical techniques use the mean 
squared error because it tends to be the easier measure to 
manipulate mathematically. 
Relative absolute error – the next measure goes by the 
glorious name of relative absolute error and is just the 
total absolute error, with the same kind of normalization. 
Relative squared error – in this error is made relative 
to what it would have been if the simple predictor has 
been used. The relative squared error takes the total 
squared error and normalizes it by dividing by the total 
squared error of the default predictor. 
Confusion matrix – in a multicast prediction the result 
on test set is often displayed as a two dimensional 
confusion matrix with a row and column for each class. 
Each matrix element shows the no. of tests example for 
which the actual class is the row and the predicted class 
is the column. Good result corresponds to large numbers 
down the main diagonal and small. 

TP rate refers to true positive rate. It is the proportion of 
examples which were classified as class x, among all 
examples which truly have class x. 
 
4. Results 
 
Classification techniques to be tested here are- Bayesian 
Networks (Naive Bayes), Neural Networks (Multilayer 
Perceptron), Support Vector Machine (SMO), Nearest 
Neighbor (KNN-IBK), Decision Tree (J48). Dataset in 
ARFF file format is opened in weka explorer, 
 
Number of correctly classified instances is the accuracy 
of classification technique. The table and chart below 
show the performance of classification techniques tested 
on datasets in terms of accuracy 

 
Table 1: Results on Classification Accuracy 

 
Datase
t name 

Classification Techniques 

Bayesia
n 
Networ
ks 
(Naive 
Bayes) 

Neural 
Networ
ks 
(MLP) 

Suppor
t 
Vector 
Machi
ne 
(SMO) 

Nearest 
Neighb
or 
(KNN-
IBK) 

Decision 
Tree 
(J48 
Classifie
r) 

Dataset
1 

83.7037 77.4074 84.074
1 

75.185
2 

76.6667 

Dataset
2 

76.3021 75.1302 77.474 69.791
7 

74.2188 

Dataset
3 

92.9825 84.2105 85.964
9 

80.701
8 

77.193 

Dataset
4 

83.2258 80 85.161
3 

80.645
2 

81.2903 

Dataset
4 

76.6667 74.2188 77.193 81.290
3 

96.3218 

 
 

5. CONCLUSION 

In this presented paper, the analysis of different 
classification algorithms is done one different dataset. 
The results obtained from the system shows the Decision 
Tree is most effective approach in terms of accurate 
classification.  
 
References 
 
[1]  Fayyad, U., Shapiro, G. P.,and Smyth, P. (1996), 

“From Data Mining to Knowledge Discovery in 



International Journal of Engineering, Applied and Management Sciences Paradigms, Vol. 06, Issue 01, August 2013 
ISSN (Online): 2320-6608 
www.ijeam.com 
 

IJEAM 
www.ijeam.com 

40 
 

Databases”, American Association for Artificial 
Intelligence, AI MAGAZINE, pp. 37-54. 

[2] Phyu, Thair Nu (2009), “Survey of Classification 
Techniques in Data Mining,” Proceedings of the 
International MultiConference of Engineers and 
Computer Scientists 2009 Vol I IMECS 2009, Hong 
Kong, IEEE. 

[3]  Wu, X., Kumar, V., Quinlan, J. Ross,  Ghosh, , J., 
Yang , Q., Motoda, H., McLachlan, G. J., Ng, A., 
Liu, B.,  Yu , P. S.,  Zhou, Steinbach, M., Hand, 
David J., and Steinberg, D. (2008), “Top 10 
algorithms in data mining”, Knowl Inf Syst (2008) 
14- Survey Paper, pp. 1–37. 

 [4]  Raj, A., and Bincy, M. T. (2012), “Survey on 
Common Data Mining Classification Techniques”, 
International Journal of Wisdom Based Computing, 
Vol. 2(1), pp. 12-15. 

[5]  Lowd, D., and Domingos, P. (2005), “Naive Bayes 
Models for Probability Estimation”, proceedings of 
the 22 nd International Conference on Machine 
Learning, Bonn, Germany. 

[6]  Kotsiantis, S. B. (2007), “Supervised Machine 
Learning: A Review of Classification Techniques”, 
Informatica 31, pp. 249-268. 

[7]  Zhang and Guoqiang (2000), “Neural Networks for 
Classification: A Survey”, IEEE Transactions on 
Systems, Man and Cybernetics-Part C: Applications 
and Reviews, VOL. 30, NO. 4, pp. 451-462, IEEE. 

[8]  Nazzal, J. M., El-Emary, I. M., and Najim, S. A. 
(2008), “Multilayer Perceptron Neural Network 
(MLPs) For Analyzing the Properties of Jordan Oil 
Shale ”, World Applied Sciences Journal 5 (5), 
IDOSI Publications, pp. 546-552. 

[9]  Lemer, B., Guterman, H., Dinstein, I., and Romem, 
Y. (1994), “A Comparison of Multilayer Perceptron 
Neural Network and Bayes Piecewise Classifier for 
Chromosome Classification”, Paul Ivanier Center 
for Robotics and Production Management, Ben-
Gurion University, Beer-Sheva, Israel, pp. 3472-
3477, IEEE. 

[10] Sandhu, P. S., Jaswal, R., Khimta, S., and Singh, S. 
(2009), “Software Maintenance Severity Prediction 
for Object Oriented Systems”, World Academy of 
Science, Engineering and Technology 56, pp. 144-
147. 

[11] Meyer, David, “Support Vector Machines - The 
Interface to libsvm in package e1071”, http://cran.r-
project.org/web/packages 
/e1071/vignettes/svmdoc.pdf. 

[12]Cunningham & Delany (2007), “k-Nearest 
Neighbour Classifiers”, Technical Report UCD-
CSI-2007-4, pp. 1-17. 

[13]Olivas, Rafael, “Decision Trees: A Primer for 
Decision-making Professionals”, 
www.lumenaut.com/download/decision_tree_primer
_v5.pdf. 

[14]Othman and Yau (2007), “Comparison of Different 
Classification Techniques Using WEKA for Breast 
Cancer”, IFMBE Proceedings 15, pp. 520-523. 

[15]Thakkar, M., Bhatt, M., and Bhensdadia, C. K. 
(2011), “Performance Evaluation of Classification 
Techniques for Computer Vision based Cashew 
Grading System,” International Journal of Computer 
Applications (0975 – 8887), Volume 18– No.6, pp. 
9-12. 

[16] Li, Hongqi, Guo, Haifeng, Guo, Haimin, and Meng, 
Zhaaoxu (2008), “Data Mining Techniques for 
Complex Formation Evaluation in Petroleum 
Exploration and Production: A Comparison of 
Feature Selection and Classification Methods,” 
Pacific-Asia Workshop on Computational 
Intelligence and Industrial Application, IEEE, pp. 
37-43. 

 
 
 
 
 
 
 
 
 
 
 


