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Abstract The healthcare industry collects huge amounts of healthcare data which,
unfortunately, are not “mined” to discover hidden information for effective analysis,
diagnosis and decision making. Discovery of hidden patterns and relationships often goes
idle. Advanced data mining techniques can help and provides remedy to handle this situation.
Data mining is the process of extraction of hidden information from the voluminous dataset.
Various data mining techniques are clustering, classification, association analysis, regression,
summarization, time series analysis and sequence analysis, etc. Data mining techniques plays
a vital role in different domains such as text mining, graph mining, medical mining,
multimedia mining and web mining. The objective of this research work is to predict kidney
diseases by using Support Vector Machine (SVM) and Artificial Neural Network (ANN).
The aim of this work is to compare the performance of these two algorithms on the basis of
its accuracy and execution time. From the experimental results it is observed that the
performance of the ANN is better than the other algorithm.
Keywords: Data Mining; Data mining techniques; Kidney disease; Support Vector Machine;
Artificial Neural Network.
1. Introduction
Data mining is the process of extracting hidden information from the large dataset. Data
mining is used in several domains such as image mining, text mining, sequential mining, web
mining, graph mining, spatial mining and so on. Data mining techniques are used in various
applications like fault diagnosis, anomaly detection, medical diagnosis, e-mail filtering, face
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recognition and oil spill detection [11]. Data mining techniques such as classification,
clustering and association rule and etc. plays a great role in extracting unknown knowledge
from the databases.
Classification is a data mining technique used to predict group membership for data
instances. Classification is comparable to clustering in that it also segment information
retrieval into distinct segment called classes. In order to predict the outcome [12], the
algorithm processes a training set containing a set of attributes and the respective outcome,
usually called goal or prediction attribute [6].
This work predominantly focused on, prediction of four types of kidney diseases (Acute
Nephritic Syndrome, Chronic Kidney disease, Acute Renal Failure and Chronic
Glomerulonephritis. Kidney diseases are predicted using data mining algorithms such as
Support Vector Machine(SVM) and Artificial Neural Network (ANN).
The remaining portion of the paper is organized as follows. Related works are discussed in
Section 2. The proposed methodology is given in Section 3. Section 4 analyzes the
experimental results. Section 5 gives the conclusion.
2. Literature Review
Abhishek et.al [1] have used two neural network techniques, Back Propagation Algorithm
(BPA), Radial Basis Function (RBF) and one non-linear classifier Support Vector Machine
(SVM) and compared in accordance with their efficiency and accuracy. They used WEKA
3.6.5 tool for implementation to find the best technique among the above three algorithms for
Kidney Stone Diagnosis. The main purpose of their thesis work was to propose the best tool
for medical diagnosis, like kidney stone identification, to reduce the diagnosis time and
improve the efficiency and accuracy. From the experimental results they concluded, the back
propagation (BPA) significantly improved the conventional classification technique for use in
medical field.
Andrew Kusiak et al [2] have used data preprocessing, data transformations, and data
mining approach to elicit knowledge about the interaction between many of measured
parameters and patient survival. Two different data mining algorithms were employed for
extracting knowledge in the form of decision rules. Those rules were used by a decisionmaking algorithm, which predicts survival of new unseen patients. Important parameters
identified by data mining were interpreted for their medical significance. They have
introduced a new concept in their research work, it have been applied and tested using
collected data at four dialysis sites. The approach presented in their paper reduced the cost
and effort of selecting patients for clinical studies. Patients can be chosen based on the
prediction results and the most significant parameters discovered.
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Ashfaq Ahmed K et.al, [3] have presented a work using machine learning techniques,
namely Support Vector Machine [SVM] and Random Forest [RF]. These were used to study,
classify and compare cancer, liver and heart disease data sets with varying kernels and kernel
parameters. Results of Random Forest and Support Vector Machines were compared for
different data sets such as breast cancer disease dataset, liver disease dataset and heart disease
dataset. The results with different kernels were tuned with proper parameter selection. Results
were better analyzed to establish better learning techniques for predictions. It is concluded
that varying results were observed with SVM classification technique with different kernel
functions.
Sadik Kara et.al [13] had concentrated on the diagnosis of optic nerve disease through the
analysis of pattern electroretinography (PERG) signals with the help of artificial neural
network (ANN). Implemented Multilayer feed forward ANN trained with a Levenberg
Marquart (LM) backpropagation algorithm. The end results were classified as healthy and
diseased. The stated results shown that the proposed method PERG could make an effective
interpretation.
Koushal Kumar et.al [10] used Learning vector quantization (LVQ), two layers feed
forward perceptron trained with back propagation training algorithm and Radial basis
function (RBF) networks for diagnosis of kidney stone disease. They have compared the
performance of all three neural networks on the basis of its accuracy, time taken to build
model, and training data set size. They used Waikato Environment for Knowledge Analysis
(WEKA) tool for execution. Finally from the experimental results, authors concluded that
multilayer perceptron trained with back propagation is best algorithm for kidney stone
diagnosis.
3. Methodology

Dataset
SVM
Data Mining
Techniques

Performance
Analysis
ANN
ANN
Figure 1. System Architecture
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Dataset
The dataset is collected from several medical labs, centres and hospitals. From this the
synthetic kidney function test (KFT) dataset have been created for analysis of kidney disease.
This dataset contains five hundred and eighty four instances and six attributes are used in this
comparative analysis. The attributes in this KFT dataset are Age, Gender, Urea, Creatinine
and Glomerular Filtration Rate (GFR). This dataset consists of renal affected disease
information.
Data mining techniques
There are many different methods used to perform data mining tasks. Data mining techniques
not only require specific types of data structures, but also imply certain types of algorithmic
approaches. Some of the common data mining techniques are classification, clustering,
prediction, sequential pattern etc. There are two types of techniques are parametric and
nonparametric techniques. Parametric model describes the relationship between input and
output through the use of algebraic equation where some parameters are not specified.
Nonparametric techniques are more appropriate for data mining applications. A
nonparametric model is one that is data driven. No explicit equations are used to determine
the model. Nonparametric techniques include neural networks, decision trees and genetic
algorithms [5].

Support Vector Machine (SVM)
Support Vector Machines, a new method for the classification of both linear and nonlinear
data. In a casing, a support vector machine (SVM) is an algorithm that works as follows. It
uses a nonlinear mapping to renovate the unique training data into a higher dimension [15].
Surrounded by this new dimension, it examines for the linear optimal separating hyperplane
i.e., a “decision boundary” sorting out the tuples of one class from another. With a suitable
nonlinear mapping to a necessarily high dimension [14], data from two classes can always be
separated by a hyperplane. The SVM finds the hyperplane using support vectors and margins
[8]. Although the training time of even the fastest SVMs can be exceedingly slow, they are
extremely accurate, outstanding to their ability to model complex nonlinear decision
boundaries [16]. They are much less prone to over fitting than other methods. The Support
vectors initiate also provide a compact description of the learned model. SVMs can be used
for prediction along with classification. They have been applied to a several areas, including
handwritten digit recognition, object recognition, and speaker identification and also
benchmark time-series prediction tests.
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The pseudo code for the perceptron learning, taken from [4], is given in Table 1
Table 1. Pseudo code for SVM
Require: A linear separable set S , learning rate η ∈ ℜ +
Step1 w 0 = 0 ; b 0 = 0 ; k = 0 ;
Step 2 R = max || xi ||
1≤ i ≤ l

Step3 while at least one mistake is made in the for loop do
Step4 for i = 1,..., l do
Step5
Step6

if y i (< wk , xi > +bk ) ≤ 0 then
wk +1 = wk + ηy i xi

Step7

bk + ηy i ℜ 2 (updating bias1)

Step8

k = k +1

Step 9

end if

Step10 end for
Step11 end while
Step12 Return wk , bk , where k is the number of mistakes

Artificial Neural Network (ANN)
Backpropagation absorbs by iteratively processing a data set of training tuples, comparing the
network’s prediction for each tuple with the actual known target value. The target value may
be the known class label of the training tuple (for classification problems) or a continuous
value (for prediction). For each training tuple, the weights are modified so as to minimize the
mean squared error between the network’s prediction and the actual target value. These
modifications are made in the “backwards” direction [9], i.e., from the output layer, through
each hidden layer down to the first hidden layer, hence the name backpropagation. Even
though it is not guaranteed, in general the weights will finally converge, and the learning
process stops. The steps involved are expressed in terms of inputs, outputs, and errors.
Though, once become familiar with the process, each step is inherently simple. The algorithm
is summarized in Table2.
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Table 2: Pseudo code for Backpropagation
Input:
• D, a data set consisting of the training tuples and their associated target values;
• l, the learning rate;
• network, a multilayer feed-forward network
Output: A trained neural network.
Methods:
(1)
Initialize all weights and biases in network;
(2)
while terminating condition is not satisfied {
(3)
for each training tuple X in D {
(4)
// Propagate the inputs forward:
(5)
for each input layer unit j {
(6)
Oj = Ij; // output of an input unit is its actual input value
(7)
for each hidden or output layer unit j {
(8)

I j = ∑i wij Oi + θ j ; //compute the net input of unit j with respect to the
previous layer, i

(9)

Oj =

1
;} // compute the output of each unit j
1 + e −1 j

(10)
(11)
(12)

// Backpropagate the errors:
for each unit j in the output layer

Err j = O j (1 − O j )(T j − O j ); // compute the error

(13)

for each unit j in the hidden layers, from the last to the first hidden layer

(14)

Err j = O j (1 − O j )∑k Errk w jk ; // compute the error with respect to the

(15)
(16)

next higher layer, k
for each weight wi j in network {
∆wij = (l ) ErrJ Oi ; // weight increment

(17)

wij = wij + ∆wij ;} // weight update

(18)

for each bias

(19)

∆θ j = (l ) Err j ; // bias increment

(20)

θ j = θ j + ∆θ j ;} // bias update

(21)

}}

θj

in network {

IV Experimental Results
This work is performed in Matlab tool, developed by MathWorks. MATLAB
allows matrix manipulations, plotting of functions and data, implementation of algorithms,
creation of user interfaces, and interfacing with programs written in other languages,
including C, C++, Java, FORTRAN and Python. The experimental comparison of SVM and
ANN are done based on the performance measures of classification accuracy and execution
time.
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Classification Accuracy
Table 3 represents the performance of classification accuracy measure of the datasets using
classification algorithms such as SVM and ANN.

Table 3: Accuracy Measure

Algorithms

Correctly Classified
Instances (%)

Incorrectly
Classified
Instances (%)

TP Rate

SVM

76.32

23.68

0.763

ANN

87.70

12.3

0.877

Figure 2: Accuracy Measure
Figure 2 represents the accuracy measure for the data mining algorithms namely SVM and
ANN. From the experimental result, ANN performs best in classifying process than SVM
algorithm.
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Execution Time
Table 4 represents the execution time required for SVM and ANN algorithms

Table 4: Execution time Analysis

Algorithms

Execution Time in Seconds

SVM

3.22

ANN

7.26

8
7
6
5
4
Execution Time in Seconds

3
2
1
0
SVM

ANN

Figure 3: Execution Time of Classification Algorithms
Figure 3 represents the time taken for execution process. SVM performs with minimum
period of execution time than the ANN algorithm.
Table 5 represents, the number of patients affected by the kidney diseases.
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Table 5. Classification of Kidney Diseases
Data Mining
Algorithms
SVM

ANN

Normal

435

439

Acute Nephritic
Syndrome

45

43

42

42

Acute Renal Failure

19

16

Chronic
Glomerulonephritis

42

43

Kidney Disease

Chronic Kidney disease
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Figure 4: Classification of Kidney Diseases
Figure 4 represents the Kidney diseases classified by SVM and ANN algorithms. Based on
chart analysis, ANN gives the overall best classification result than other algorithm.

V. RESULT AND DISCUSSION
The algorithm which has the higher accuracy with the minimum execution time has chosen as
the best algorithm. In this classification, each classifier shows different accuracy rate. ANN
has the maximum classification accuracy, hence, it is considered as the best classification
algorithm. For execution time factor, the SVM algorithm needs minimum execution time.

VI CONCLUSION
In this research work classification process is used to classify four types of kidney diseases.
Comparisons of Support Vector Machine (SVM) and Artificial Neural Network (ANN)
algorithms are done based on the performance factors classification accuracy and execution
time. From the results, it can be concluded that the ANN achieves increased classification
performance, yields results that are accurate, hence it is considered as best classifier when
compared with SVM classifier algorithm. Feasibly, SVM classifier classifies the data with
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minimum execution time. In future, ANN algorithm is enhanced to minimize the execution
time.
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