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Abstract— The data mining is the technique to analyze the 

complex data. The prediction analysis is the technique which 

is applied to predict the data according to the input dataset. In 

the recent times, various techniques have been applied for the 

prediction analysis. In the base paper, SVM technique is 

applied for the prediction analysis. In the technique whole 

data is divided into testing and training part. The test data is 

classified into two classes’ means first class is of data which 

have less chances of heart disease and second which have 

high chances of heart disease. In this research work, further 

improved will be proposed in this existing method using 

neural network and decision tree classifier. The proposed 

improvement increase accuracy of classification and reduce 

execution time.         
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I. INTRODUCTION 

The process of extraction of interesting knowledge and 

patterns to analyze data is known as data mining. In data 

mining there are various data mining tools available which 

are used to analyze different types of data. Decision making, 

market basket analysis, production control, customer 

retention, scientific discovers and education systems are 

some of the applications that use data mining in order to 

analyze the collected information [1]. The multimedia, object 

relational, relational and data ware houses are some of the 

databases for which data mining has been studied. First step 

is data cleaning which is used to remove noise and irrelevant 

data. Second, step is data integration which is used to 

combine multiple data sources. In third step data are retrieved 

from the database that comes under the step of data selection. 

In the fourth step data transformation or consolidation to form 

appropriate data is done by performing aggregations and 

summary operations. In the last step the mined knowledge are 

presented to users by knowledge representations and 

visualization techniques. It is used to extract large amount of 

data in order to acquire knowledge which is termed as a 

misnomer [2]. In today’s world large amount of data are 

collected on daily basis to analyze such kind of data is very 

important. Such data, present in the raw form thus data 

mining is the procedure of mining knowledge from raw data. 

For example, gold is obtained from rocks and sand and is 

referred as gold mining rather than rock or sand mining. 

Mining term is characterized as the process of extracting raw 

material. Many terms are used such as knowledge extraction, 

data archaeology, knowledge mining from databases and data 

dredging. This is a world where having a lot of information 

leads to power and success and this is possible only because 

of sophisticated technologies such as satellites, computers 

[3]. Nowadays satellite pictures, business transactions, text-

reports, military intelligence and scientific data are the major 

source of information that needs to be handled. Information 

retrieval is simply not enough anymore for decision-making. 

To make better decision-making, people now created new 

needs to cope with huge collection of data. These needs are 

the discovery of patterns in raw data, extraction of the 

"essence" of information stored and automatic summarization 

of data [4]. The collection of large amount of information has 

become possible by the advent of means for mass digital 

storage and computers that helps in storing different types of 

data. Supervised and unsupervised learning are the two 

methodologies utilized by the data mining. In order to learn 

the parameters of the model, a training set is utilized in 

supervised learning while in case of unsupervised learning no 

training set is utilized, for example k-means clustering. 

Classification and prediction are the main objective of the 

data mining. The examples of classification models are the 

Decision trees and Neural Networks and example of 

prediction algorithm is Regression, Association Rules and 

Clustering [5]. In the Neural Network large number of 

elements is organized in different number of layers that are 

interconnected to each other. The Neural Network will take 

attribute number and instance value as input and provide 

results in the form of relationship between the attributes. . In 

decision tree all the models are built in the form of tree 

structure.  Datasets are breaks into small sets and help in the 

formulation of an associated decision tree. The accuracy of 

the algorithm is defined by the prediction accuracy. SVM 

stands for support vector machine [6]. The best hyperplane 

which separates all the data points of an individual class can 

be identified through the classification provided by SVM. 

The largest margin between the two classes describes the best 

hyperplane for an SVM. The maximum width between the 

slabs parallel to the hyperplane is known as margin which has 

no interior data points. The margin planes determined using 

the point from each class are called support vectors (SVs) [7]. 

It has many applications such as bioinformatics, text, image 

recognition etc. It becomes popular due to its success in 

handwritten digit recognition. A huge and varied community 

works on them like machine learning, optimization, statistics, 

neural networks, functional analysis, etc.  

II. LITERATURE REVIEW 

Min Chen, et.al proposed a novel convolutional neural 

network based multimodal disease risk prediction (CNN-

MDRP) algorithm. The data was gathered from a hospital 

which included within it both structured as well as 

unstructured types of data. In order to make predictions 

related to the chronic disease that had been spread within 

several regions, various machine learning algorithms were 

streamlined here. A latent factor model was utilized in this 

method in order to reconstruct the incomplete type of data 

present within the gathered data. A regional chronic disease 

of cerebral infarction was utilized in order to perform various 

experiments to evaluate the performance of proposed method. 

It was seen through the various comparisons made amongst 

existing and the proposed technique that none of the 
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previously existing methods dealt with both types of data that 

was gathered from medical fields. 94.8% of prediction 

accuracy was achieved here along with the higher 

convergence speed in comparison to other similar enhanced 

algorithms [8].  

TülayKarayilan, et.al proposed heart disease is the 

fatal disease from which large number of population is 

currently suffering as its detection and prevention is major 

and required to diagnose at the early stage. The process of 

diagnosis for this diseases is complicated as it requires proper 

monitoring therefore, early detection of this disease is 

necessary and accurately. This disease cause maximum 

numbers of causalities. In the traditional methods there is 

various limitations as analyzed doing experiments, therefore 

enhanced methods have been proposed in this paper. On the 

basis of machine learning medical diagnosis system for the 

prediction of heart disease has been developed. For the 

prediction of the heart disease a Back propagation algorithm 

has been proposed for artificial neural network. Input used 

has the clinical features in which all the networks were 

trained using back propagation algorithm [9]. This is done for 

the neural network in order to determine the condition of the 

patient whether patient is suffering from heart disease or not. 

Marjia Sultana, et.al presented that most of the deaths every 

year is caused due to heart disease, it is the fatal disease. It is 

necessary diagnose this disease at the early stage as maximum 

number of causalities are occurred from this disease. Higher 

knowledge and expertise researcher or doctors has been 

required for the prediction of disease, therefore it considered 

as the difficult task. There are various issues occur in the 

prediction of heart disease for which different attributes has 

been used [10]. Data mining techniques performance is 

compared with the standard data set in terms of predictive 

accuracy, ROC curve and AUC value. The SMO and Bayes 

Net technique shows the optimal performance as compared to 

the performance of KStar, Multilayer Perceptron and J48 

techniques.   

M. A. Jabbar, et.al presented that coronary heart 

disease is the most fatal heart disease as large amount of the 

deaths occur due to this disease in the worldwide. The 

diagnosis process of this disease is complicated as it requires 

proper monitoring all the time. Therefore, invention of an 

intellectual decision support system is essential in order to 

predict heart disease. Author in this paper discussed the use 

of data mining techniques in the medical system [11]. These 

techniques provide the idea to the doctors whether the patient 

is suffering from any heart disease or not.  Hidden Naïve 

Bayes is the extended version of the traditional Naïve Bayes 

method in the data mining. For the classification and 

prediction of heart disease Hidden Naïve Bayes has been 

utilized in accordance with the proposed model. On the basis 

of the performed experiments, it is concluded that Hidden 

Naïve Bayes (HNB) is superior to naïve bayes in terms of 

optimal accuracy.  

Theresa Princy, et.al discussed various data mining 

techniques have been utilized to detect the rate of the heart 

disease. For the effective and efficient diagnosis of the heart 

disease various Data mining techniques and classifiers has 

been utilized so far, discussed in this paper. All the obtained 

results compared to provide effective technique [12]. On the 

basis of number of attributes taken different accuracy was 

provided by the different technologies. The risk rate of heart 

disease was detected with the help of KNN and ID3 algorithm 

and it also provides the accuracy level for different number 

of attributes. It is concluded from the observation that using 

new algorithms the numbers of attributes could be reduced 

that increase the accuracy for the detection of the heart 

disease.  

S.Rajathi, et.al proposed a technique in order to 

enhance the performance of k-Nearest Neighbor (kNN) 

algorithm is the integration of Ant Colony Optimization 

technique. With the help of this method prediction of the heart 

disease becomes easy. Heart disease is considered as one of 

major disease that causes major causalities in the worldwide 

[13]. In this technique there are two different phases. k-NN 

algorithm was utilized in the initial phase for the 

classification of the test data. For the optimized solutions, the 

ACO technique was utilized as it initializes the population 

and search to get desired result.  In order to present a dataset, 

Acute Rheumatic Fever (ARF) disease has been utilized that 

is related to data set.  k-NN ACO algorithm which is an 

integrated techniques is proposed in this paper that is 

experimented and accuracy is evaluated in terms of accuracy 

and error rate performance.  

Jagdeep Singh, et.al proposed health care services 

provide various medical facilities as well as protection 

against various diseases. Many frameworks have been 

developed in this paper for the prediction of the heat disease 

at the early stage using heart dataset. All these dataset is based 

on the associative classification techniques and this dataset is 

implemented on the dataset of Cleveland heart diseases in 

order to check various data mining techniques [14]. This 

Cleveland heart disease is a machine learning repository in 

the University of California Irvine (UCI). For the diagnosis 

of the heart disease there are various parameters such as 

gender, age, chest pain, blood pressure, blood sugar and many 

more. As per the performed experiments, it is concluded that 

a hybrid technique has been utilized for the classification 

associative rules (CARs) that provides the optimal accuracy.  

Monika Gandhi, et.al presented that in medical associations 

there is large amount of data is stored still this data is not 

utilized properly. Therefore, they are regarded as the rich in 

data but poor in knowledge. In health care data there is the 

absence of successful analysis methods that has been utilized 

to find the connections and patterns [15]. In these 

circumstances data mining methods act as a remedy hence 

various data mining techniques has been utilized in the 

prediction of the heart disease. In this paper details about 

various data mining techniques that has been utilized to 

abstraction of the knowledge. All these techniques are widely 

used in the prediction of the heart disease. Naïve Bayes, 

Neural network, Decision tree algorithm are the data mining 

methods that are analyzed using medical data sets.  

III. RESEARCH METHODOLOGY 

This research work is based on the prediction analysis of heart 

diseases. The prediction analysis is the technique in which 

future possibilities can predicted based on the current dataset. 

In this research work, technique of decision tree is applied 

previously for the prediction analysis. One of the simplest 

algorithms amongst all the learning machine algorithms is the 
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decision tree algorithm. Since there are no assumptions made 

on the underlying data distribution, decision tree. The 

prediction analysis is the process of predicting the future 

events from the existing data. The multi-model disease risk 

prediction algorithm is implemented in the base paper, which 

can predict regional diseases from the existing data. In the 

base paper, k-nearest neighbor clustering technique is applied 

which can calculate arithmetic mean of the whole dataset. 

The Euclidian distance is calculated from the centered point 

to analyze data similarity. The clustered data will be given as 

input for the classification in which SVM classifier is used to 

classify data. In this research work, improvement in the k-

mean clustering will be applied in which to calculate centered 

point; the neural network and decision tree algorithm will be 

applied. The Neural Network will take attribute number and 

instance value as input and provide results in the form of 

relationship between the attributes. In the last step, the 

Support Vector classifier will be applied which can classify 

data into two classes.  

 
Fig. 1: Research Methodology 

IV. TOOLS AND IMPLEMENTATION 

A. Anaconda and Spyder Software:  

A general purpose programming language which is utilized 

to process the text, numbers, images and other various data 

present within the modern computer operating systems is 

known as Python. There modules can be imported and 

exported very easily as well. The costs of both the standard 

library as well as the interpreter are zero in binary and source 

form which is a very important benefit of using this tool. A 

free open source distribution provided for Python and R 

programming languages is Anaconda. This tool helps in 

simplifying the packet management and deployment within 

the processing, analyzing and computing of large-scale data. 

Spyder tool is used for implementation of neural network and 

decision tree classifier using the Python.  

For understanding as well as implementation of 

classification techniques, decision tree, neural network and 

support vector machine classification is known to be simple 

and easy.  

B. Decision Tree:  

In the classification of data mining, the decision tree approach 

is considered as the most powerful technique. In this method 

all the models are built in the form of tree structure. Datasets 

are breaks into small sets and help in the formulation of an 

associated decision tree. Both the numerical data and 

categorical data are handled by the decision tress. In the 

different attributes order is determined by the decision trees 

for the medical purpose and on the basis of attributes a 

decision is taken [16].  

C. Neural Networks:  

In the Neural Network large number of elements is organized 

in different number of layers that are    interconnected to each 

other. It is the method in which all the multi-processing units 

are combined together using adaptive non-linear data 

processing algorithms. On the basis of the naturally adapting, 

self-organizing, characterization of these networks is done 

and with the potential that are based on the input and 

feedbacks from the ecosystem on which it is operational. 

Three layers are present in the artificial neural network these 

are input layer, hidden layer and output layer. Input layer is 

referred as the principal layer and output layer as the last 

layer. A hidden layer also extra layer is present between the 

input and output layer [17]. Various functions are performed 

by the neural network by adjusting the value of weight among 

element. 

D. SVM Classifier 

SVM stands for support vector machine. It is a binary 

classifier that maximizes the margin. The best hyperplane 

which separates all the data points of an individual class can 

be identified through the classification provided by SVM. 

The largest margin between the two classes describes the best 

hyperplane for an SVM. The maximum width between the 

slabs parallel to the hyperplane is known as margin which has 

no interior data points. The SVM algorithm is used to separate 

maximum margin in hyperplane. The margin planes 

determined using the point from each class are called support 

vectors (SVs). 
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E. Pseudo Code 

 

V. RESULTS AND ANALYSIS 

The results are visualized using the inbuilt visualization 

packages like matplotlib. The accuracy score for heart disease 

prediction is displayed below: 

 
Fig. 1: Accuracy Comparison 

As shown in figure 1, the accuracy comparison of 

existing and proposed algorithm is shown. The accuracy of 

proposed algorithm is high as compared to existing algorithm. 

 
Fig. 2: Execution time 

As shown in figure 2, the execution time of proposed 

and existing algorithm is shown. The execution time of 

proposed algorithm is less as compared to existing algorithm.  

VI. CONCLUSION AND FUTURE SCOPE 

The relevant information is fetched from rough dataset using 

data mining technique. The similar and dissimilar data is 

clustered after calculating a similarity between input dataset. 

The SVM used to classify both similar and dissimilar data 

type in which central point is calculated by calculating an 

arithmetic mean of the dataset. The central point calculated 

Euclidian distance is used to calculate a similarity between 

different data points. According to the type of input dataset a 

clustered data is classified using decision tree classifier 

scheme in the last step. In this research work, the SVM 

classifier will be replaced with the neural network and 

decision tree classifier. It is analyzed that decision tree has 

less execution time and high accuracy of classification. In 

future, the proposed algorithm can be further improved using 

the hybrid type of classifier for the prediction analysis. The 

proposed algorithm can be compared with the other 

classifiers to analyze its reliability. 
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