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Abstract: The aims in finding out the classification accuracy with different normalization and feature 
selection techniques on Diabetic Mellitus of Pima Indian Diabetic dataset. Data Mining is the process of 
extracting previously unknown, valid and actionable information from huge amount of databases and 
using this information to make crucial decisions. Classification methods such as K-Nearest Neighbor 
and J48 decision tree are applied to original data set as well as on dataset with preprocessed data set.  All 
the preprocessing processes are applied on Pima Indian Diabetic Mellitus Dataset to analyze the 
performance of effect of classification in terms of accuracy rate. The performance metrics used to 
identify the classification accuracy are Precision, Recall, F-Measure, Sensitivity, and Specificity & 
Accuracy.  The simulation is carried out using R tool. 
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Introduction: Data Mining is a cooperative field bringing together techniques from machine Learning, 
pattern recognition, statistics, databases and visualization to address the issue of certain information 
extraction from huge databases. The other definition refers Data Mining popularly as Knowledge 
Discovery in Databases (KDD) for nontrivial extraction of whole previously unknown and potentially 
useful information from data in databases. The Data mining system consist of the ensuing steps as an 
iterative process starting from raw data collections to some form of new knowledge. 
Step-1: For being able to mine data, first the data needs to be collected from the available data sources. 
Since, these data sources can be shared and heterogeneous databases, database integration techniques 
need to be applied.  
 
Step-2: Once the data is consolidated in a data warehouse for specific data mining tasks (i.e.) tasks 
having a specific purpose in mind, the data can be elected from the data warehouse. This task certain 
data mining task, (i.e.) the discovery process, is applied. 
 
Step-3: The data mining responsibilities is the process of detecting interesting models in the data. This is 
what generally understood as data mining in the narrow sense, such as association rule mining. 
Step-4: Once specific patterns are detected, they can be further processed. Further processing can imply 
the evaluation of their “interestingness” for the certain issue studied and the implementation of certain 

actions to react on the discovery of the pattern. 
 
Diabetes: Diabetes is the most common disease nowadays in all population and in all age groups. It is a 
disease in which the body does not produce or properly use insulin. The cells in our body require 
glucose for growth for which insulin is quite essential. When someone has diabetes, little or no insulin is 
secreted. In this situation, plenty of glucose is available in the blood stream but the body is unable to use 
it. The types of diabetes are Type-1 Diabetes, Type-2 Diabetes and Gestational Diabetes. Diabetes can 
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causes serious health complications including heart disease, blindness, kidney failure, and lower-
extremity amputations. 
 
Methodology: In today’s world, a lot of people are affected by diabetic mellitus disease.  Every day, the 
count of patients affected by this disease, are increasing.  It is one of the leading dangerous diseases.  In 
most hospitals, the medical records of patients with various diseases are maintained in electronic 
medium.  It is very difficult to extract the useful information from the vast volume of records manually.  
Nowadays, several data mining techniques have been widely used to mine knowledgeable information 
from medical data bases. In data mining, classification is a supervised learning that can be used to 
design models describing important data classes, where class attribute is involved in the construction of 
the classifier. Therefore, to classify the diabetic mellitus disease or non-diabetic mellitus disease an 
instance, R tool is used which allows easy implementation with different architecture. The steps 
followed are: 
1. Imputing class mean for missing data. 
2. Feature selection by using Remove redundant feature, Rank features by linear correlation, 

Correlation and Recursive Feature Elimination methods. 
3. Apply data transformation techniques such as Max-Min and Z-Score normalization. 
4. Apply KNN for raw data and preprocessed data. 
5. Apply Decision Tree (J48) for raw data and preprocessed data. 
6. Calculate the performance metrics such as Precision, Recall & Accuracy. 
7. Analyze the results to identify the impact of feature selection and data transformation on 

classification for Diabetic Mellitus Disease Data Set. 
 

Classifiers: 
i) K-Nearest neighbor (KNN): KNN is very popular, efficient and effective algorithm for medical data 
classification and prediction. The samples are classified based on the class of their nearest neighbor.   It 
searches for K-nearest patterns to the input pattern using a Euclidean distance measure. For 
classification, compute the confidence for each as Ci/Ki, where Ci is the number of patterns among the 
K-nearest patterns belonging to class i.  The classification for the input pattern is the class with highest 
confidence. It produces best results for lower dimensions and less accurate results for higher 
dimensions.  It is more suitable for dataset with lower dimensions. 
 
ii) Decision Tree (J48): Decision trees are a way of representing a series of rules that lead to a class or 
value. This algorithm begins by taking the training dataset as input.  The entropy and information gain 
is calculated for all attributes of training dataset.  The attributes are ranked based on the information 
gain.  The attribute with maximum information gain is selected as root attribute. The process is 
performed repeatedly leaving the selected attribute until no attribute remains.  Place the selection 
attribute as nodes for a tree. Finally a tree with decision nodes and leaf nodes are arrived. Leaf nodes 
indicate the class label.  Once tree building process is over and it is treated as model for future instances. 
The algorithm for building decision trees for data mining called ID3.  It employs a top-down, greedy 
examine through the space of possible branches with no backtracking.  ID3 uses Entropy and 
Information Gain to construct a decision tree. [9] C4.5 is an algorithm used to generate a decision tree 
developed by Ross Quinlan. C4.5 is an extension of Quinlan's earlier ID3 algorithm.  
 
Algorithm: 
Step 1: Calculate entropy of the target.  
Step 2: Calculate the information gain for all the features. 
Step 3: Select feature with maximum information gain as the decision node and then divide the dataset 
by its branches.  Repeat the same process for all the branches. 
Step 4a: If entropy is 0 then it considered as leaf node.  
Step 4b: If entropy is positive then it needs further splitting.  
Step 5: The algorithm is run recursively on the non-leaf branches, until all data is classified. [9]  
 
Result Analysis: In this paper, missing values are identified and filled using class mean imputation 
method.  Feature selection methods like Filter Methods – ‘Removing Redundant Features’, Wrapper 
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Methods – ‘Recursive Feature Elimination’ and Embedded Methods – ‘Rank Features by Importance’  are 
applied on the preprocessed datasets.  Classification methods such as KNN and J48 are applied for 
original and preprocessed data.   
 
 

 

Diabetic Mellitus 

Precision Recall F-measure Accuracy No. of 

Instances 

No of 

Attributes 

KNN 768 

9 -  

Including 

class Label 

0.4111 0.7400 0.5286 0.7360 

J48 768 

9 -  

Including 

class Label 

0.5000 0.7500 0.6000 0.7600 

Table 4.2: Classification performance before preprocessing 
 

· Clearly from the bar table above, J48 has the highest precision value i.e lowest number of false 
positive errors committed by this classifier. KNN classifier almost produces the next lowest number 
of false positives.  

·  J48 has higher true positive rate than KNN. 

· J48 gives more accuracy than KNN. 

Table 4.3: Classification performance with Preprocessing with  
Removing Redundant Feature approaches 

· Clearly from the table above, KNN with Z-Score normalization gives the highest precision value i.e 
lowest number of false positive errors committed by this classifier. J48 with Max-Min normalization 
classifiers almost produces the next lowest number of false positives.  

·  KNN with Z-Score Normalization has higher True positive rate than J48 decision Tree and KNN with 
Max-Min normalization produces less true positive rate. 

· KNN with Z-Score Normalization gives more accuracy than other two. 
 

 Diabetic Mellitus  

Precision 

 

Recall 

 

F-

measure 

 

Accuracy No. of 

Instances 

No. of 

Attributes 

KNN with Max-

Min 

Normalization 

768 5 0.8022 0.8296 0.8156 0.8680 

KNN with Z-Score 

Normalization 

768 5 0.8090 0.9600 0.8781 0.9200 

J48 768 5 0.8000 0.8889 0.8421 0.8929 

Table 4.4: Classification performance with Preprocessing and  
Rank Features Importance Approach 

 

Diabetic Mellitus 

Precision Recall F-measure Accuracy No. of 

Instances 

No. of 

Attributes 

KNN with 

Max-Min 

Normalization 

768 8 0.6264 0.7917 0.6994 0.804 

KNN with Z-

Score 

Normalization 

768 8 0.868 0.8977 0.8826 0.916 

J48 768 8 0.7912 0.8889 0.8372 0.8888 
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· Clearly from the table above, KNN with Z-Score normalization gives more precision value than KNN 
with Max-Min normalization and J48.  

·  KNN with Z-Score Normalization has higher True positive rate than J48 decision Tree and KNN with 
Max-Min normalization produces less true positive rate. 

· KNN with Z-Score Normalization gives more accuracy than other two. 
 

 

Diabetic Mellitus 
 

Precision 

 

Recall 

 

F-measure 

 

Accuracy 
No. of 

Instances 

No. of 

Attributes 

KNN with Max-

Min 

Normalization 

768 6 0.8082 0.6484 0.7195 0.8160 

KNN with Z-Score 

Normalization 
768 6 0.9195 0.8791 0.8988 0.9280 

J48 768 6 0.8000 0.8889 0.8421 0.8929 

Table 4.5: Classification performance with Preprocessing and  
Recursive Feature Elimination Approach 

 

 
Fig 4.5: Graph for Evaluation Measures of Classification performance with 

Preprocessing and Recursive Feature Elimination Approach 
 

· Clearly from the bar graph above, KNN with Z-Score normalization gives the highest precision value 
than other two. KNN with Max-Min normalization and J48 give almost the same precision value. 

·  J48 decision tree has higher True positive rate than other two. 

· KNN with Z-Score Normalization gives more accuracy than other two. 
 

Mathematically from Table 1, it is found that J48 gives more accuracy than KNN. From table 2, 3 and 4, it 
is also found that data transformation using Z-Score with feature selection produces good result than 
other approaches.  The accuracy of the classifier is improved from Table 1 to Table 2 by using the data 
transformation and feature selection methods. Also from Table 4, it is found that KNN with Z-Score 
classifier yields better accuracy results after preprocessing and feature selection process with recursive 
feature elimination approach than other classifiers for all preprocessing methods.  Thus one can 
conclude that the KNN with Z-Score and recursive feature elimination approach is suitable for 
classifying and predicting the diabetic datasets. 
 
VI. Conclusion: The data mining has played a very important and decisive role in the medical 
industry. Classification techniques have been widely used in medical field for prediction and diagnosis 
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of various diseases. After analyzing the dataset, missing values are identified and replaced with class 
mean. Next three different feature selection approaches are implemented to frame the subset of 
important features for classification. Two different kinds of transformation techniques are applied on 
dataset and experimented with KNN and J48 classifier. Accuracy is the most important in the field of 
medical diagnosis of patient’s disease.  Experimental results show that handling missing values and 
feature selection methods greatly enhances the accuracy of classification.  The performance of all the 
three feature selection methods with KNN classifier and J48 decision classifier are evaluated.  KNN with 
Z-Score data transformation methods and Recursive Feature Elimination method yields better result for 
Pima Indian Diabetic Dataset in terms of accuracy. In future work, handling numerical missing value 
can be extended to categorical missing values.  Further a novel approach for feature selection can be 
identified that is less cost effective.  Different hybrid optimization algorithm can be used for 
comparative analysis of various preprocessing methods. 
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