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Abstract - A Classifier model is used to predict the relevant class label value. A general issue is to identify the relevant 
features from a large dataset. In this proposed work, A Decision Tree Classifier is used to predict the relevant class label 
value for a given unknown instance. We have used Gain ratio metric to select the best splitting attributes in order to 
construct the efficient classifier model. The decision tree classifier model is constructed using gain ratio. The constructed 
classifier model is used to measure the performance using cross validation technique. The performance of the constructed 
classifier is improved with reduce the training and testing time. 
 
Index Terms – Decision Tree, Feature Selection, Information Gain, Classifier. 
 
I. INTRODUCTION 
 
Data Mining is a term used to describe the process of 
extracting relevant patterns from large volume of 
databases. A general problem is to identify a group of 
relevant features from large features and feature 
selection is a research area in data mining. The 
Decision tree is used to identify the relevant attributes 
from the given data set. The Feature Selection is an 
important step to identify the irrelevant features and 
redundant features from a large dataset. Feature 
Selection concept is to pick effective attributes to 
reduce the data dimension from large features. 
Feature Selection is also called as feature subset 
selection. The optimal subset features which helps to 
build an efficient model and to improve the 
classification accuracy. The benefits of feature 
selection are decrease in size, improvement in 
accuracy, understanding attributes and model 
construction time is reduced. The supervised feature 
selection method works in labeled training data.  
In this work, we have used C4.5 algorithm for 
constructing a decision tree classifier used to predict 
the relevant class label value for an unknown input 
instance. The Gain ratio value is used in this work 
and the features are selected based on the largest gain 
ratio value for each attribute. The C4.5 algorithm is 
used to construct the classifier using relevant selected 
features and the performance of the constructed 
classifier is evaluated using the cross-validation 
technique. The result shows that the improved 
classification accuracy for the selected features with 
validation time reduction. 
 
II. RELATED WORK 
 
The main contribution of this work is that to construct 
a classifier to predict the relevant class label value. 
The Decision tree classifier construction for the 

human activities designed [2]. This work describes 
the universal hybrid tree structure. The Feature 
selection is the important aspect of the model 
construction. There are various feature selection 
techniques and its applications [3]. This work 
explains the Feature selection techniques, address the 
issues and challenges of feature selection. The 
classification accuracy, processing speed is increased 
and error rate is also reduced by embedding the filter 
and wrapper methods.  
The Decision tree C4.5 is the successor of ID3 and 
C4.5 is better than ID3 in terms of classification 
accuracy for electricity price forecasting [5]. The 
Electricity price value is selected from large values 
and ID3 algorithm is compared with C4.5 algorithm 
for electricity price. There are various methods 
Information Gain, Gain Ratio, Gini Index used for the 
attribute selection and the information gain is 
efficient. The Feature Selection based on Information 
Gain [6] shows better classification accuracy. An 
Efficient framework for heart disease classification 
using feature selection and extraction technique in 
data mining [7]. This work discusses the feature 
subset selection with the wrapper method for the 
classifier for a better classification. The performance 
of the system is compared with the Euclidean 
distance and Pearson correlation coefficients. Study 
of dimension reduction methodologies in data mining 
[8]. 
 
III. DATA COLLECTION 
 
The human activities dataset is used to construct a 
decision tree classifier. The dataset describes that the 
30 subject activities monitored in college 
environment using the accelerometer and the 
gyroscope sensors. The 30 subjects wear the phone 
on the waist for their activities monitoring. The 
monitored activities are walking, laying, sitting, 
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standing, walking_upstairs and walking _downstairs. 
There are 563 features for these activities in this 
dataset and decision tree constructed from the 
relevant features using C4.5 algorithm.  
 
IV. METHODOLOGY 
 
4.1 Feature selection 
Feature Selection is also called as feature subset 
selection. The optimal subset features which helps to 
build an efficient model and to improve the 
classification accuracy. The benefits of feature 
selection are decrease in size, improvement in 
accuracy, understanding attributes and model 
construction time is reduced. The Feature selection is 
the main process in our model construction. There are 
563 features in our human activities dataset and the 
top best features are selected for an efficient 
classifier. In this work, The Gain Ratio is used to 
identify the best splitting attributes among the large 
number of attributes. The Entropy is defined as: 

 (1) 
Entropy (1) is the first step in the gain ratio 
calculation. It is the probabilistic approach to identify 
the possible class label values for the given data set. 
After entropy calculation, the probability of each 
class labels values is measured using the equation (2) 
 
 

 (2) 
Thus, the information gain is the difference 

between the original information requirement and the 
new requirement. 

 

     
(3)  Finally, Equation (3), The Gain(A) ratio is 
calculated for each attribute. 
 
4.2 Wrapper Method 
The Feature selection method is used wrapper based 
approach. The wrapper method concept is selecting 
best features from any large dataset. The subset 
selection using wrapper approach is the features for 
an efficient model to increase classification accuracy. 

 

 
Fig 1. Subset Selection 

The Wrapper method selects the optimal subset from 
the large features. The filter approach is to increase 
the process speed and the wrapper method is to 
increase the classification accuracy. The wrapper 
method improves the accuracy than using the filter 
method for the feature selection. 

 
4.3 Algorithm: 
Basic Algorithm for inducing decision tree 
Input:  
 Data partition R, which is a set of training tuples 

and their class labels; 
 Attribute list, set of Human activities attributes; 
 Attribute selection method, a procedure to 

determine splitting criterion that “best” partitions 
the data tuples into classes. This criterion 
consists of splitting attribute, either a split point 
or splitting subset. 

 
Output: Decision tree construction using C4.5 
Method: 

(1) Create a node D; 
(2) If tuples in t are all in the same class, C 

then 
(3) return D as leaf node labeled with class 

C; 
(4) if attribute list is empty then 
(5) return D as a leaf node labeled with the  

      majority class in D; 
(6) then apply feature selection method to 
find the  
“best” splitting criterion; 
(7) label the node D with splitting criteria; 
(8) if the splitting attribute is discrete-valued 

then  
     multiway splits are allowed  
(9) attribute_list = attribute_list -
splitting_attribute; 
(10) for each outcome k of splitting 
_criterion  
(11) Let Dj be the set of data tuples in R 
satisfying  outcome j; 
(12) If tj is empty then 
(13) Attach a leaf labeled with majority 

classes in  
  R to node D; 
(14) Else attach the node returned by 

Generate   
 decision tree to node D; 
(15) End for 
(16) Return D; 
 

The Decision Tree starts with a single node, where, t 
represents the training tuples. If the tuples in R are all 
of same class, then node D becomes a leaf and 
labeled with class. The algorithm calls Attribute 
Selection method to determine splitting criterion. If 
there are no tuples for a given branch, then a leaf 
created with majority class in R. Thus, the resulting 
decision tree returned.  
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V. MODEL CONSTRUCTION 
 
The proposed classifier model is used to identify the 
relevant class label value. The main goal of this work 
is to select the optimal subset from the large features 
in order to construct an efficient decision tree. The 
decision tree is constructed with the help of selected 
features using C4.5 algorithm.  

  

 
Fig 2. System Design 

 
In this work, the class labels are walking, sitting, 
laying, standing, walking_upstairs, 
walking_downstairs. Among these class labels, the 
relevant class label can be predicted by using our 
constructed decision tree classifier model. 
In training phase, the feature selection method Gain 
ratio is used for the optimal subset selection. After the 
feature selection process, the decision tree model is 
constructed for the resultant features. The decision 
tree model builds based on the gain ratio for the 
selected features. The resultant classifier is an 
efficient model for predicting the relevant class label 
values. The well improved classification accuracy 
describes the decision tree as efficient classifier with 
reduction in time. 
 
VI. RESULT 
 
6.1 Classification Accuracy 
The Performance of the constructed classifier is 
evaluated using cross validation technique. The 
Classification accuracy is evaluated using constructed 
classifier with 563 features and selected 220 features 
shown in the table 1.  

Table 1. Classification Accuracy 

 
The Classification accuracy for the selected features 
are increased than the total features in 4-fold 

validation. In the above table 1. the violet point 
shows the resultant increased accuracy at 4-fold 
validation for the selected 220 features. The accuracy 
variance for the selected features and total features is 
shown in the fig 3. 

 

 
Fig 3. Accuracy for selected features 

 
6.2 Training and Testing time 
The Classifier construction time and the validation 
time for the total 563 features and selected 220 
features are measured. The training and testing time 
is reduced well for the selected best features from the 
total features. The training time reduction for the 
selected features from total features is represented in 
fig 4.  
 

 
Fig 4. Training time of selected features 

 
The Validation time for the selected 220 

features and the total 563 features are measured. The 
validation time reduction for the selected features in 
3-fold validation shown in table 2. 

 
Table 2. Testing Time 

 
 

CONCLUSION 
 
In this work, the accuracy for the constructed 
classifier with selected features and total features are 

http://iraj.in


International Journal of Advanced Computational Engineering and Networking, ISSN: 2320-2106,             Volume-5, Issue-8, Aug.-2017 
http://iraj.in 

Class Label Prediction using Constructed Classifier Model 
 

22 

measured with training and testing time. The result 
analysis shows the classification accuracy of the 
constructed classifier model for the selected features 
is 95.37% is better than the total features 94.73% 
with time reduction.   
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