
Abstract
Classification is an important task and is used for various 
purposes. The present study is about classifying farmers of 
agricultural debt waiver and relief scheme-2008 in Haryana 
state of India. The classification model to whether a farmer is 
‘beneficiary’ or ‘non beneficiary’ is developed using machine 
learning methods like Decision tree classifier, Bayesian 
classifier and neural network classifier. A farmer is classified 
as beneficiary, if his earlier bank loan is waived off for him; 
whereas he is classified as non beneficiary if he is not eligible for 
waiving of loan. Performance evaluation is performed for these 
classifiers considering the parameters: accuracy, computational 
speed and false positive cases. Data is collected from farmers 
of Haryana by questionnaires developed for the purpose of 
compiling perceptions of farmers on agricultural debt waiver 
scheme. Ten iterations of experiments were carried out using 
ten fold cross validation technique and split method. 
The experimental results show that Perceptron classifier 
obtained highest accuracy rate i.e. 94.59 per cent. Decision 
tree classifier obtained marginally lower accuracy compared to 
Perceptron classifier, but results in very less false positive cases 
and takes very less time to build the model. Bayesian classifier 
takes least time to build the model, however the performance 
is lowest in terms of accuracy and false positive cases are high, 
which is not acceptable. 
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I. Introduction
Classification is an important research topic, it finds the common 
properties among a set of objects in a dataset and classify them 
into pre-identified classes. It is a process of finding a set of 
models that describes and distinguishes data class or concepts 
[2]. Model is based on the analysis of a set of training data 
(i.e. data objects whose class label is known.) The objective 
of classification is to use the training dataset to build a model  
that  can be used to classify new data whose class  labels are 
unknown [3]. Data classification is a two step process. In the 
first step a model is built describing a predetermined set of 
data classes or concepts in the context of classification. Once 
derived, the classification model can be used to categorize 
future data samples [6]. 

Classification accuracy, scalability and computational time are 
fundamental issues concerning   in large databases. These 
days, very large training sets of millions of examples are 
common. There are many classification techniques including 
Decision tree classification technique, Bayesian classification 
technique, Neural network, rough set etc [2]. The ID3 Decision 
tree algorithm was proposed by Quinlan in 1981 and there have 
been several enhancements suggested to the original algorithm 
which include C4.5 by Quinlan in 1993 [4]. ID-3 algorithm is one 
of the decision tree learning system in which a path is traced 
from the root to a leaf node which holds the class prediction 

for that sample. Decision tree can be easily mapped to IF-THEN 
rules for Decision making [6]. 

In the Naïve Bayes model, we simply estimate the probabilities 
that an object from each class will fall in each cell of the 
discrete variables and then use Bayes theorem to produce 
a classification. A well accepted conclusion in the machine 
learning community is that the popular decision tree algorithm 
C4.5 and Naïve Bayes are very similar in predictive accuracy 
[1]. A Neural network when used for classification is typically 
a collection of neuron- like process units with weighted 
connection between units. In classification we are given a set 
of records called training set, with each record consisting of 
several attributes, one of the categorical attribute called the 
class label indicates the class to which each record belongs 
[3]. The paper is organized as follows. Section 1 covers the 
introduction part. In section 2 classification techniques used 
for study are described. Section 3 covers experimental set and 
design of experiment. In section 4 result analysis is performed. 
We conclude briefly in section 5.

A. Classification Techniques 

1. Decision Tree Classification
A Decision tree is a flow-chart like structure represented as a 
tree of decision nodes where each internal node denotes a test 
on an attribute. Each branch represents an outcome of the test 
and leaf nodes represent classes. The top most node in a tree 
is root node. Internal nodes are denoted by rectangles and leaf 
nodes are denoted by ovals. Leaf nodes give a classification that 
applies to all the instances that reach the leaf node. To classify 
an unknown instance, it is routed down the tree according to 
the values of the attributes tested in successive nodes, and 
when a leaf is reached the instance is classified according to 
the class assigned to the leaf. Based upon the value of the 
attribute a child node is selected. This process is repeated, 
starting from a root node and ending at a leaf node. Each leaf 
node is labeled with a class to which all sequences reaching 
that node should be assigned.

2. Bayesian Classification
Bayesian classification is based on Bayes theorem. A simple 
Bayesian classifier is known as the naïve Bayesian classifier. 
Bayesian classifiers are statistical classifiers have also exhibited 
high accuracy and speed when applied to large databases. 
They can predict class membership probabilities, such as the 
probability that a given sample belongs to a particular class. 
Naïve Bayesian classifiers assume that the effect of an attribute 
value on a given class is independent of the values of the 
other attributes. This assumption is called class conditional 
independence. 

3. Neural Network
A Neural network is a set of connected input and output units 
where each connection has a weight associated with it. During 
learning phase, the network learn by adjusting the weight so as 
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to be able to predict the correct class label of the input samples, 
neural network learning is also referred to as connectionist 
learning due to the connection between units. 
A Neural network is characterized by following:
1. Its pattern of connections between the neurons called its 
architecture.
2. Its method of determining the weights on the connections 
(called its training or learning). 
3. It is based on activation function. 

Advantages of neural networks lie in the high computation rate 
provided by their massive parallelism [5]. 

III. Experimental Setup

A. Data Set
The sample data used for the present work are collected from 
the farmers of Haryana. Agriculture data used for the study 
contained 374 cases which has 53 attributes out of which 38 
attributes are used for study after relevance analysis.

B. Evaluation Parameters
Performance of classifier is evaluated considering the following 
parameters:

1. Classification accuracy
2. Computational time
3. True positive and false positive analysis

In Fig.1, feature 1…feature n are used to build a model. In step 
two, the model generated in the preceding step is tested by 
assigning class labels to data objects in a test data set. The 
accuracy of the classification model is determined by comparing 
true class labels in the testing set with those assigned by the 
model [7, 8]. 

C. Design of Experiment
Ten fold cross validation technique is used to model the 
classifiers and to evaluate the classifiers. Each set contains 
equal no of records. Dataset is proportionally subdivided into 
ten different subsets. Each set contains equal number of 
records. For testing purpose one subset is kept as a test case 
and the remaining nine subsets are used for training purpose. 
Then data is split into various sizes 10%, 20% and so on till 
90%. This portion is used as training set and rest of the data 
is used as test set.
In this way 10 iterations of experiment are conducted. Training 
set is used for calculating the probabilities and building the 
classifiers. 

D. Training Sets 
For training purpose 10 training sets are prepared using 10 
fold cross validation technique. For each iteration, 9 folds are 
used to form one training set. In this way 10 training sets are 
prepared. In case of split data is split into 10%, 20% till 90%. 
The split portion 10%, 20% till 90% of data is used as training 
set and rest is used as test set. 
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Fig. 1: Classification Model

Results and Discussion
Classifiers using various classification techniques are evaluated 
using various sizes of datasets. The result of experiments shows 
less variation in accuracy when training set is large i.e. larger 
training set is equal to or greater than 50 per cent of dataset 
(Table 1).
By analysis of Fig. 1, it is noticed that Perceptron classifier has 
obtained highest accuracy i.e. 94.59% when training set is 
90% of dataset. In some experiments Perceptron classifier and 
Decision tree classifier shows almost equal accuracy. Bayesian 
classifier shows very low accuracy. 
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Fig. 1: Comparison of accuracy of Decision tree, Bayesian 
classifier and Perceptron classifier
Result of comparative study of Decision tree classifier, Bayesian 
classifier and Perceptron classifier shows Bayesian classifier 
obtained maximum error rate, although less variation can be 
seen in case of Bayesian classifier.  Decision tree classifier and 
Perceptron classifier obtained almost same result for some 
datasets.
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Fig. 2: Comparison of Error rate of Decision tree classifier, 
Bayesian classifier and   Perceptron classifier

After analysis of different outcome of the prediction class (Table 
2) it is observed that Bayesian classifier obtained highest false 
positive cases while Decision tree classifier shows lowest false 
positive cases (Table 3 and Table 4)

V. Conclusion
Classification, which is one of the important tasks, is used 
to classify the object for many purposes where accuracy, 
computational time and false positive cases are the major 
issues of concern. 

Highest accuracy rate is observed for Perceptron classifier 
while Bayesian classifier obtained highest error rate, although 

Table 1: Test accuracy obtained using various sizes of data sets as training set
Classifier 10 20 30 40 50 60 70 80 90
Decision 
tree 
classifier

73.88 82.60 86.26 84.82 91.98 92.67 90.18 90.67 86.49

Bayesian 
classifier

61.42 58.86 58.02 58.93 58.82 54 56.25 60 56.76

Perceptron 
classifier

87.24 74.92 85.49 86.16 86.09 91.33 86.61 92 94.59

Table 2: False positive outcomes of two-class prediction for Decision tree classifier, Bayesian classifier and Perceptron 
classifier

Experiment Decision tree classifier Bayesian classifier Perceptron classifier

TP FP TP FP TP FP
Experiment-1 173 13 162 115 172 16
Experiment-2 147 17 141 98 125 40
Experiment-3 129 37 121 90 117 38
Experiment-4 115 15 108 82 114 16
Experiment-5 93 15 94 74 91 10
Experiment-6 79 0 82 65 77 9
Experiment-7 63 0 64 59 67 6
Experiment-8 45 0 49 42 50 9
Experiment-9 35 3 35 26 37 4
Experiment-10 11 3 12 15 12 1

Table 3: Average accuracy for 10 experiments
Parameters Decision tree classifier Bayesian Classifier Perceptron Classifier
TP
FP
TN
FN
Error rate
Accuracy

89.0
10.3
92.1
15.3
12.90
87.09

86.8
66.6
34.8
17.5
41.57
58.42

86.2
14.9
86.5
18.1
12.51
85.65

Table 4: Average Precision for 10 experiments
Parameters Decision tree classifier Bayesian Classifier Perceptron Classifier
Class Beneficiary No Beneficiary Beneficiary No Beneficiary Beneficiary No Beneficiary
Precision               
TPR     FPR

0.860       
0.920    
0.952

0.910            
0.850          
0.147

0.670      
0.330    
0.672

0.560            
0.830          
1.056

0.850      
0.870     
0.125

0.870            
0.850          
0.145

 InternatIonal Journal of Computer SCIenCe and teChnology 99

I S S N  :  2 2 2 9 - 4 3 3 3 ( P r i n t )  |  I S S N  :  0 9 7 6 - 8 4 9 1 ( O n l i n e )

w w w . i j c s t . c o m

IJCSt Vol. 1, ISSue 2, deCember 2010



Bayesian classifier shows least variation in accuracy. Some 
experiments shows almost same accuracy for Decision tree 
classifier and Bayesian classifier while Bayesian shows much 
Difference in accuracy with the other two. Less variation is 
observed when large size of training sets is used. Result on 
these sizes of datasets was found consistent.
Perceptron classifier takes longest time to build the Model But 
has highest accuracy rate. Decision tree classifier has marginally 
lower accuracy compare to Perceptron classifier but take lesser 
time compare to Perceptron classifier. Bayesian Classifier takes 
least time to build the model but is not recommended because 
of high error rate and High false positive cases.
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