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Abstract--- Data mining helps to solve many problems in the 
area of medical diagnosis using real-world data. However, much 
of the data is unrealizable as it does not have desirable features 
and contains a lot of gaps and errors. A complete set of data is a 
prerequisite for precise grouping and classification of a dataset.  
Preprocessing is a data mining technique that transforms the 
unrefined dataset into reliable and useful data. It is used for 
resolving the issues and changes raw data for next level 
processing. Discretization is a necessary step for data 
preprocessing task. It reduces the large chunks of numeric values 
to a group of well-organized values. It offers remarkable 
improvements in speed and accuracy in classification. This paper 
investigates the impact of preprocessing on the classification 
process. This work implements three techniques such as 
NaiveBayes, Logistic Regression, and SVM to classify Diabetes 
dataset. The experimental system is validated using discretize 
techniques and various classification algorithms. 
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I. INTRODUCTION 

Knowledge discovery is a complex process that is used in 
data mining. The data mining techniques have been used for 
various real-time applications such as e-commerce, climate 
analysis [1], medical data analysis [2] etc., It involves 
preprocessing, transformation, data selection, mining, and 
interpretation. The quality of knowledge discovery directly 
influenced by each one of these steps. Preprocessing is the 
most essential steps in data mining. Intensive research is 
being conducted to employ data preprocessing for 
larger datasets. This is particularly evident in biomedicine 
where data was gathered for thousands of variables, which 
are used to analyze the medical condition of patients [3]. 
Missing values are very common in the process and they can 
have a direct impact on the dataset as a whole. Handling 
missing values and finding suitable solutions is an important 
task in data cleaning and data preparation.  
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Many methods are available for handling the missing values. 
One of the most familiar methods is replaced by the missing 
value by the mean. Discretization is the most significant 
data pre-processing method after handling the 
missing values. Many of the machine learning algorithms 
can dredge knowledge from the data repository that store 
attributes of discrete type. Continuous attributes are 
integrated by using discretization techniques, which 
transforms them into a discrete feature [4]. Discretization 
improves the quality of knowledge discovery [5] and 
minimizes the run time for important tasks like classification 
[6], association rule [6] discovery and prediction. It can be 
either unsupervised or supervised. In the former, 
information in the target variable is not used and in the 
latter, target variables are used. Supervised discretization 
has more advantage for classification than unsupervised 
discretization. Successful discretization techniques can be 
applied to extend the range of several learning algorithms 
[7]. The preprocessed diabetes dataset is applied into various 
classification algorithms such as NaiveBayes, Support 
Vector Machine and Logistic Regression. This paper 
addresses the importance of discretization technique by 
comparing various classification algorithms with diabetes 
dataset. Dataset and the results are improved tremendously 
when using supervised discretization technique.  

Discretization involves the following steps: 
 Sort all continuous value features in order to 

discretize them 
 Select a cut point that is used to convert continuous 

values into interval based 
 Select the stopping criteria. 

II. DISCRETIZATION METHODS 

A. Entropy/Minimum Description Length (MDL) 

The MDL method recursively partitions the set of values 
in each attribute so that the local portion of entropy is 
enhanced. The MDL principle is used to find an ending 
criterion for the segregating process. 

                
   i log2 pi€€ 

B. Width Binning Discretization 

The EWB discretization method partition the given data 
into N intervals of the same size. 

Width is calculated by using the formula. 
                          

The intervals are 
I=Minimum + Width, Minimum + 2*Width…Minimum + 

(N-1) Width 
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C. PKI Discretization (Proportional K-Interval 
Discretization) 

The PKI Discretization is used to discretize the data into 
equal frequency binning. 

III. PROPOSED METHODOLOGY 

 

IV. EXPERIMENT ENVIRONMENT & RESULTS 

The diabetes dataset is fed into preprocessing techniques 
to handle the missing values by mean and transformation 
using discretization. Then, the preprocessed data are applied 
to the various classification of algorithms. 

All the experimental processes are done using the WEKA 
tool. 

A. Dataset Description 

The diabetes dataset has information about numeric 
attributes such as age (age), body mass index (bmi), class 
variable (class), plasma glucose concentration (glu), number 
of times pregnant (npreg), triceps skin fold thickness (skin), 
diastolic blood pressure (bp) and diabetes pedigree function 
(ped). 

B. Experimental Results 

In this section, various classification algorithms are 
evaluated with Discretization methods. 

 

Fig. 1.  Before Discretization 

 
Fig. 2. After Discretization 

NaiveBayes 

Naïve Bayes [8] classifier algorithm (also known as 
simple Bayes or independence Bayes) uses Bayes theorem 
to categorize objects. It assumes durable or naive 
individuality between the attributes of series points. It is 
used in spam riddles, text scrutiny, and medical diagnosis.  

         
             

     
 

Where,  
        - Posteriori Probability of ‘R1’ conditioned on 

S1. 
        - Posteriori Probability of ‘S1’ conditioned on 

R1. 
      - Priori Probability of ‘R1’ 
      – Priori Probability of ‘S’ 

 
Fig. 3.NaiveBayes without Discretization 
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Fig. 4.NaiveBayes using Discretization 

Support Vector Machine: 
Support Vector Machine (SVM) [9] is a supervised 

learning algorithm that analyzes data for both classification 
and regression. It is a discriminative classifier and defined 
by a separating hyperplane. 

It looks at the data and sorts it into of two following 
categories: 

1) Linear SVM: It solves multiclass classification 
problems from large datasets. 

 

 
Fig. 5. SVM without Discretization 

 
Fig. 6.SVM using Discretization 

2) Non-Linear SVM: It performs binary classification 
using non-linear SVC and RBF Kernel. It is used to 
transform the data into a high dimension space. 

Logistic Regression: 
Logistic regression [10] algorithm uses predictive 

analysis to describe the data and identify the relationship 
between a binary response variable and predictor variables.  
In some cases, logistic regressions are difficult to interpret. 
The WEKA tool helps to conduct the analysis and generate 
the output. 

 
Fig. 7. Logistic Regression without Discretization 

The experimental results of fig 1 and fig 2 show the 
impact of discretization method after handling missing 
values. The fig 3 and fig 4 shows the NaiveBayes 
classification with and without using discretization. The fig 
5 and fig 6 shows the SVM algorithm using with and 
without discretization. The fig 7 and fig 8 shows the result 
of logistic regression with and without using the 
discretization method. 
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Fig. 8. Logistic Regression using Discretization 

The experimental result shows Supervised discretization 
have more accuracy than Unsupervised discretization 
methods in data preprocessing. Discretization with 
Supervised and Unsupervised methods are compared to 
classification algorithms in terms of accuracy, error rate and 
execution time. For all the classification algorithms, 
supervised discretization method (MDL) achieve better 
results 

Table 1: Comparison of NaiveBayes, SVM, and 
Logistic Regression using discretization 

 
Table 2: Comparison of Unsupervised and Supervised 

Discretization methods 

 

V. CONCLUSION: 

Discretization is an essential preprocessing technique in 
data mining. It improves accuracy in classification. The 
various discretization process exhibits the impacts of 
classifier accuracy in data mining. In this paper, various 

discretization method results are obtained with classifiers. It 
is observed that a Minimum Description Length provides 
higher accuracy when compared to the other discretization 
methods. This results will be helpful to use the diabetic 
dataset for various data mining algorithms further. Hence 
this approach can also be validated both supervised and 
unsupervised learning techniques. This model can be 
applied in the various dataset for improving the 
classification accuracy. 
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