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Abstract 

Data mining is the search of large datasets to extract hidden and previously 

unknown patterns. Classification is the one of the task in data mining. Health 

care data are often huge, Complex and heterogeneous because it contains 

different variable types. Nowadays, knowledge from such data is a necessity. 

Data mining can be utilized to extract knowledge by constructing models from 

healthcare data such as diabetic patient sets. Diabetes mellitus is a chronic 

disease and a major public health challenge worldwide. Using data mining 

methods to aid people to predict diabetes has gain major popularity. In this 

paper, to predict the persons whether diabetic or not. In this paper 

classification techniques such as Binary Logistic Regression, Multilayer 

Perceptron and K-Nearest Neighbor are classified for diabetes data and 

classification accuracy were compared for classifying data. 
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INTRODUCTION  

Data Mining is the search for relationships andglobal patterns that exist in large 

databases but are ‘hidden’ among the enormous amount of data, such as a relationship 

between patient data and their medical diagnosis.Classification is a dataminingtools 

that assigns items in a collection to classes. The goal of classification is to accurately 

predict the target class for each case in the data.The problem of classification plays a 

vital role in analyzing any medical diagnosis. Medical diagnosis is a problem 
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complicated by many factors and concerning all of human abilities including intuition 

and the subconscious.Diabetes mellitus which is often simply referred to as diabetes is 

a disorder that is caused by decreased production of insulin or by decreased ability to 

use insulin, for this reason glucose levels in the blood increases. Eyadat 

(2010).Diabetes increases the risks of developing heart disease, kidney disease, 

blindness, nerve damage and blood vessel damage (2007).Jeatrakul and Wong (2009) 

presented a comparison of neural network techniques for binary classification 

problems. The comparison iscompleted based on three benchmark data sets.attained 

from UCI machine learning repository.Emirhan et.al., (2011)studied 89 different 

patient records.  318 diabetes assays were extracted using these patient records. 

Adaptive Neuro Fuzzy Inference System (ANFIS) and Rough Set methods were used 

for dosage planning objective. According to the results of ANFIS and Rough Set 

methods, ANFIS is a more successful and reliable method for diabetes drug planning 

objective when compared to Rough Set method.In this paper, classification techniques 

such as Binary logistic regression, Multilayer perceptron and k-nearest neighbor were 

compared and also sensitivity, specificity and accuracy were compared. 

 

REVIEW OF LITERATURE 

Hsu et al. (2000) Real-life data mining applications are interesting because they often 

present a different set of problems for data miners. One such real-life application that 

we have done is on the diabetic patients databases.In [11], using Pima Indians 

Dataset, containing 768 samples, the researchers set to diagnose diabetes. The applied 

data mining techniques are algorithms such as KNN, Amalgam KNN, K -means, EM, 

and ANFIS. Comparing these algorithms, amalgam KNN was more accurate than 

others.Finally, the algorithms were compared to determine which one was more 

accurate in diagnosis of type II diabetes. Abdulla et al (2013) worked on predictive 

analysis of diabetic treatment using a relapsed based data mining technique. The 

support vector machine algorithm was used for experimental analysis. The data sets  

of Non Communicable Diseases (NCD) was analyzed for finding out the effectiveness 

of different treatment typesfor different age groups. Tang, Ping-Hung, and Ming-

Hseng Tseng (2009) are used different classification algorithms crisp k-NN, fuzzy k-

NN, and weighting fuzzy k-NN are compared. For weighting of features, two types of 

coding including binary-coded genetic algorithms (BGA) and real-coded genetic 

algorithms (RGA) are evaluated. Experiments are conducted on the Wisconsin 

diagnosis breast cancer (WDBC) dataset and the Pima (PIMA) Indians diabetes 

dataset, and the classification accuracy, false negative, and computation time. This 

research work analyses various research papers which are exactly utilized the 

classification algorithms for thediabetes data classification. 

 

MATERIALS AND METHODS 

We collected a multi-dimensional healthcare dataset. This multidimensional diabetes 

disease dataset contains 100 observations with 7 class variables (PG Concentration, 
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Diastolic BP, Tri Fold Thick, Serum Ins, BMI, DP function, age and disease). 

This dataset is collected from the website. 

Binary logistic regression  

Let Y be a binary response variable 

Yi = 1 if the trait is present in observation (person, unit, etc...) i  

Yi = 0 if the trait is NOT present in observation i 

 X = (X1, X2, ..., Xk) be a set of explanatory variables which can be discrete, 

continuous, or a combination. xi is the observed value of the explanatory variables for 

observation i. We focus on a single variable X.Model is 

πi=Pr(Yi=1|Xi=xi)=exp(β0+β1xi)1+exp(β0+β1xi) 

 

K-nearest neighbor 

K-nearest neighbor is a supervised learning algorithm developed by Hodges in 1967, 

where the result of new instance query is classified based on majority of K-nearest 

neighbor category.  The purpose of this algorithm is to classify a new object based on 

memory.  Given a query point, we find k number of objects or (training points) closest 

to the query point.  The classification is using majority vote among the classification 

of the k-objects.  Any ties can be broken at random. K nearest neighbor algorithm 

used neighborhood classification as the prediction value of the new query instance. K 

nearest neighbor algorithm is very simple.  It works based on minimum distance from 

the query instance to the training samples to determine the k nearest neighbors David 

et al. (2008). 

 

K-Nearest Neighbor Algorithm 

The main steps of the KNN algorithm are as follows: 

1. Assume there are N training objects where each object has t- attributes and an 

object can belong to one of the m-classes. 

2. Let O be an object to be classified. 

3. Compute the distance between the object O and each of the training objects. 

4. Let d1, d2,…, dNbe the resulting distances. 

5. Arrange the distances in ascending order and identify first k objects 

corresponding to the first k smallest distances to get the set Ck. 

6. Let xr denote the number of objects in the set Ck belong to the class r (r= 1, 

2,…,m).  We assign the object to the class λ    if,  πλ = max{x1, x2,…, xm} 
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Multilayer perceptron neural network (MLPNN) 

Multilayer perceptron neural networks (MLPNNs) are the most commonly used 

feedforward neural networks due to their fastoperation, ease of implementation, and 

smaller training set requirements (Ubeyli2009). The MLPNN consists of three 

sequential layers: input, hidden and output layers . The hidden layer processes and 

transmits the input information to the output layer. A MLPNN model with insufficient 

or excessive number of neurons in the hidden layer most likely causes the problems of 

bad generalization and overfitting. There is no analytical method for determiningthe 

number of neurons in the hidden layer. In this study, we used a MLPNN model with 

single hidden layer of 5 hidden neurons. Each neuron j in the hidden layer sums its 

input signals xi impinging onto it after multiplying them by their respectiveconnection 

weights wji. The output of each neuron is described as follows: 

  ijij xwfy  

where f is an activation function using the weighted summations of the inputs. An 

activation function can be a simple threshold, sigmoid,or hyperbolic tangent function 

In this study, a hyperbolic tangentfunction was used as the activation function. 

 

RESULTS AND DISCUSSIONS 

Table 1: Results of Binary Logistic Regression technique 

 No of instances Percentage ( %) 

Correctly classified instances 72 72 

Incorrectly classified instances 28 28 

Total instances 100 100 

 

Table 2: Results of Multilayer Perceptron Technique 

 No of instances Percentage ( %) 

Correctly classified instances 74 74 

Incorrectly classified instances 26 26 

Total instances 100 100 

 

Table 3: Results of K-Nearest Neighbor Technique 

 No of instances Percentage ( %) 

Correctly classified instances 81 81 

Incorrectly classified instances 19 19 

Total instances 100 100 
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The evaluation measures used are Sensitivity, Specificity and Accuracy 

(i) Sensitivity = TP/P 

(ii) Specificity = TN/ N 

(iii) Accuracy = (Sensitivity + Specificity) / 2 

Table 4: Summarization of Prediction Techniques with Performance 

Prediction Technique Sensitivity Specificity Accuracy 

Binary Logistic Regression 0.809 0.567 0. 69 

Multilayer Perceptron 0.825 0.594 0.71 

K-nearest neighbor 0.825 0.783 0.80 

 

 

Figure 1: Comparison of Prediction Techniques 

 

Where TP is true positives, TN is true negatives, P and T are actual positives and 

negatives respectively. A good predictor must have high sensitivity, low specificity 

and high accuracy. The comparisons of these measures with respect to the three 

prediction techniques are summarized in table 4. 

 

CONCLUSION 

This work focused the implementation of Binary Logistic Regression, Multilayer 

Perceptron and k-Nearest Neighbor for the diabetes data.  From the analysis, it is 

examined that the formation of classifications will be different for classification 

methods. From the histogram, it is seen that the Binary Logistic Regression accuracy 

is 0.69, Multilayer Perceptron accuracy is 0.71 and KNN gives the accuracy of 0.80.k-

Nearest Neighbor is higher than the accuracy of Binary Logistic Regression and 

Multilayer Perceptron. 
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