
 

 

 
 

 

 

 
 

 

 
 

 

 

 

 
 

 

 

 

 
 

 

 

 

 
Abstract— Application of computer data processing in medical 

domain has been witnessing several significant revolutions in 

recent days. Particularly data mining has played an important role 

in knowing the hidden patterns of clinically relevant data sets. This 

technique can be employed for the diagnosis of heart attack. This is 
due to new information on the nature of diseases and their 

diagnostic criteria have been increasing at a tremendous level. 

Nevertheless, the data on certain illnesses always is in 

heterogeneous in nature. It is highly difficult to interpret such a 

voluminous data to arrive at a strong conclusion. Hence an 
organized data is mandatory.  Diagnosis to carry out a suitable 

treatment is a difficult task for some fatal diseases. Doctor requires 

a precise diagnosis out of many clinical reports of the individual 

concerned. Therefore automation of data and mining would be 

advantageous for a medical professional to initiate treatment 
regime. Further computer machine processing neglects error and 

extraordinary time consumption for prediction. Data mining 

techniques enhance a comparative knowledge base and user 

friendly working environment.  It helps to get the accuracy of the 

heart disease diagnosis. 

 
Keywords— Data mining, Clustering techniques, Heart attack 

prediction, Proposed algorithm, J48, Naïve, CART, KNN, NN. 

I. INTRODUCTION 

Diagnosis of heart diseases require on elaborative clinical 

parameters and individual habits and life style. Lot of data on 

the risk of heart attack is reviewed before concluding the 

diagnosis. Therefore much attention is given for the 

interpretation of heart attack risky parameters. Manual 

considerations may sometime end in either false positive or 

false negative predictions. A computed machine made 

prediction analysis would reduce heart attack predictive 

arbitrary voluminous information on machine language, 

software tools and data mining processes have been suggested  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

by several research workers in this area. However know definite 

method is practiced by the cardiologist due to unaware of the 

computer based heart attack prediction technique. In this present 

study a simplified high accurate predictive method is proposed 

by data mining principle. This may help the cardiologist for the 

probable heart attack risks among patients admitted for 

treatments, an algorithm with modern user friendly approach is 

suggested. 

Application of computer data processing in medical domain 

has been witnessing several significant revolutions in recent 

days (Priyanka and Pushpa, 2016). Particularly data mining 

technique has played an important role in knowing the hidden 

patterns of clinically relevant datasets. This technique can be 

employed for the diagnosis of diseases (Vijiyarani and Sudha, 

2013). This is essential because new information on the nature 

of diseases and their diagnostic criteria have been accumulating 

at a tremendous speed. Nevertheless, the data on certain 

illnesses always is in heterogeneous in nature. It is highly 

difficult to interpret such a voluminous data to arrive at a strong 

conclusion. Hence an organized data is mandatory. 

Now publically available many medical databases are down 

loaded in internet for the reference of learning practitioners. A  

single disease has many causative factors, symptoms and 

diagnostic methods. 

A. Data mining 

Currently the principle of data processing and data mining for 

the prediction of heart diseases have been extensively reviewed 

by many authors (Jyoti et al., 2011; Kodali et al., 2015; Moloud 

et al., 2015; Gunsai and Lolita, 2016; Suganya et al., 2016). 

They have discussed various problems of construction of 

algorithms used in heart diseases diagnosis in their review 

papers. They have suggested that the utilization of real data 

from health centres and to undertake a comparative study on the 
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optimum accuracy of automatic prediction of heart disease by 

data mining techniques developed so far. 

B. Clustering techniques 

Cluster technique is to assign automatically a new trait into 

one or more predetermined classes based on its contents (or) 

feature details. There are many statistical classification methods 

and machine learning algorithms have been put forwarded to 

build an automatic classifier by learning from previously 

identified character (Narasimha Rao et al., 2012; Nidhi and 

Kiran 2012). Usually Naive Bayes, K-nearest neighbour, 

support vector machine, neural network, decision trees, 

algorithms are employed for text classification. It is an efficient 

approach for feature extraction (or) reduction which groups all 

the characters in the same clusters. Clustering technique can be 

used for good optimization performance of support vector 

machines to improve classification performance of algorithms 

with elite manner. In this present work clustering technique is 

employed for grouping the 14 important heart attack risky 

parameters. Out of database consisting 294 patients and grouped 

into two clusters. 

C. Scope of research work  

In this present work an attempt has been made to utilize a 

predictive data mining method and its efficiency for the risk of 

heart attack. The scope of the present study is given below: 

Utilization of an openly available Hungarian Dataset for 

heart risk assessment. 

An unique type of pre-processing of data for easy retrieval is 

developed. 

Reduced attributes with consideration of mandatory risk 

parameters for easy friendly process. 

Introduction of new approach of clustering and ranking for 

the efficiency. 

The reliability of the method designed by the Hungarian 

Institute of cardiology for the prediction of heart diseases. 

Validate of the mining technique by using real clinical data 

for accurate prediction. 

D. Objective of the present investigation 

To collect and generate dataset on the risks of heart attack. 

To generalize the data collected for computer analysis by 

pre-processing  

To set the collected data by using principle of clustering. 

To give rank and weight to the experimental data. 

To employ Data Mining technique for risk prediction. 

To validate the proposed method by performance analysis. 

II. RIVIEW OF LITERATURE 

The scanning on the bibliography available on the aspects of 

prediction of heart diseases by computer data mining process 

has shown that the concept of using automatic machine 

language for the estimation of risks of heart attack appeared as 

early as 2000, hence in this present survey a scale has been 

fixed and literature come into view after 2000 are referred. 

In 2001 Carlos et al., have studied in detail on the principles 

and application of association rules for the prediction of heart 

diseases. In their work they have employed the idea of 

constraining association rule in binary data and reported the 

collection of earlier clinical findings particularly for heart 

disease risks and using data mining perspectives for the 

prediction. They have also introduced a simple mapping 

algorithm that transforms data obtained from medical records in 

a binary format which can suitable for constrained association 

rule. They have explained that the medical data records for heart 

diseases prediction contain numerical categorical time and 

image attributes. They have also suggested out of their 

observation a comparison of discovered association rules with 

classification rules are necessary for the prediction through a 

decision tree algorithm. Association rules represent a highly 

promising technique to find hidden patterns in a medical dataset 

(Carlos et al., 2001). 

Marcel et al., (2007); Sagar and Dhaval, (2015) have also 

demonstrated that the noisy-threshold classifier performs 

comparably with the decision rule that is used by an expert 

physician and competitively with state-of-the-art classifiers. The 

semantics of the noisy-threshold classifier enables an 

interpretation in terms of available domain knowledge as an 

illustrated by the physician’s interpretation of classifier 

parameters. The competitive classification performance and 

well-defined semantics make the noisy-threshold classifier a 

promising new machine learning technique for the prediction of 

heart diseases. 

III. METHODOLOGY 

The clinical parameters of cardiological diseases were the 

materials used for this present study due to ethical reasons know 

hospital is providing the medical records for the heart patients 

therefore heart attack databases available in URL 

(https://archive.ics.uci.edu/ml/machine-learning-databases/heart 

-disease/heart-disease.names.) machine source are utilized the 

Hungarian database is one of the most popular database for 

heart diseases. This is followed by many research workers in 

this present study the very same database was utilized to design. 

A new novel algorithm, the various methodology to achieve the 

objectives is involved with Pre-processing, Contribution of 

score based clustering, Identification of ranking attribute value 

pair, weightage and Prediction by the proposed algorithm. In the 

next phase of the study the performance efficiency is examined 

by the mathematical principle of confusion matrix. The various 

methods are explained in the following paragraph. 

A. Selection of database 

 The Present study is concerned with the prediction of heart 

diseases by computer automatic system using data mining 

principles. Generally these types of studies are carried out from 

the datasets available in UCI Machine Learning Repository. 

This database gives the details of clinically assessed risk 

parameter for the heart attacks developed by various medical 

experts and hospitals. 

The reference of UCI Machine Learning Repository has 

shown that there are four such popular datasets. These databases 

can be downloaded and utilized for the development of 
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predictive technique. Table 1 gives the names of four heart 

disease datasets available. 

TABLE 1 

MOST POPULAR DATABASE OF HEART ATTACK DISEASES WHICH 
ARE AVAILABLE IN UCI MACHINE LEARNING REPOSITORY 

Sl.No. Database  
Number of 
Instances 

URL 

1 Cleveland 303 

https://archive.ics.uci.edu/ml/mac

hine-learning-databases/heart-
disease/cleveland.data 

2 Hungarian 294 
https://archive.ics.uci.edu/ml/mac
hine-learning-databases/heart-
disease/hungarian.data 

3 Switzerland 123 

https://archive.ics.uci.edu/ml/mac

hine-learning-databases/heart-
disease/switzerland.data 

4 Long Beach VA 200 
https://archive.ics.uci.edu/ml/mac
hine-learning-databases/heart-
disease/long-beach-va.data 

 
B. Processing of the data for heart attack prediction 

The Hungarian dataset has 76 attributes. The data was 

initially pre-processed for the removal of missing attributes and 

selection of important parameters. For this purpose eclipse 

platform (Version: Mars.2 Release (4.5.2)) in Java Program was 

used. The 76 attributes were pre-processed and reduced into 

important 14 attributes by cluster analysis 

(https://archive.ics.uci.edu/ml/machine-learning-

databases/heart-disease/heart-disease.names). 

C. Hungarian database after confusion matrix analysis. 

Actual/Reality TRUE FALSE 

TRUE 104 (TP) 1 (FN) 

FALSE 2 (FP) 187 (TN) 

 

Scoring of +’ ve Value 104 (True Positive), 2 (False 

Positive) = 106 persons having heart attack. 

Scoring of –’ ve Value 1(False Negative), 187 (True 

Negative) = 188 persons not having heart attack. 

In this present work the above data was clustered into two 

sets. One set was age of above 35 years and other set was with 

the age of below 35 years. This was a method of new kind, 

which was introduced as first hand for the analysis of heart 

attack prediction using Hungarian dataset. The above 

methodology is described as screenshot of the working plan 

(Figure 1). 

 

 

Figure 1. Image of screenshot showing major two clusters and their contribution  
                Counts. 

IV. EXPERIMENTAL RESULTS 

The results chapter elaborates observed results after 

applying the methods explained in the previous section of this 

thesis. It begins with details on the Hungarian dataset, attributes 

of heart risks, grouping are classification of the data, result on 

the assigning of weights and ranks for each important attribute. 

Details of the stepwise proposed prediction algorithm. Result on 

the efficiency of the predictive technique in confusion matrix is 

given finally. 

The present study of automatic computer prediction of heart 

attack is based on the cluster analysis and construction  of new 

algorithm. It is carried out by utilizing already developed pre 

fixed Hungarian clinical cardiology data. 

A. Hungarian database 

This database is obtained from the UCI Machine Learning 

Repository (https://archive.ics.uci.edu/ml/machine-learning-

databases/heart disease/hungarian. data). The Hungarian 

cardiology clinical database consists of 294 patients admitted 

for the hospitals with various symptoms for heart attack. 

In the view of above comparative observations on the 

accuracy values the newly proposed algorithms claims highest 

accuracy for 98% above (Figure 2). The designing of new 

algorithm and the highest predictive accuracy are empirical 

(Table 2). 

TABLE 2 

FORMULAE EMPLOYED FOR THE CONFUSION MATRIX 

Measure  Formula Calculation Result 

Prediction Accuracy   0.9898 

Error Rate   0.0102 

Precision   0.9811 

Recall   0.9905 
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would reasonable to suggest that the application of proposed 

algorithm for heart attack prediction is significantly greater than 

other algorithms (Figure 2). 
 

 

Figure 2. Image of screenshot showing histogram for the Performance analysis  

          of prediction. 

The above forgoing account of results narrated would allow 

to assume that the present novel algorithm posses high accuracy 

value in the prediction of heart attack risks. The comparison of 

precision, recall and accuracy with other earlier algorithms 

would also to ascertain the function of the present automatic 

technique.  

V. CONCLUSION 

The proposed algorithm has proved its efficiency and secure 

higher predictive value 98% above. This advantage of the 

present algorithm is tested by confusion matrix. It is als o 

substantiated by comparing the values of other algorithms (J48, 

Naive Bayes, CART, KNN, and NN). In the light of above 

findings it is concluded their this proposed algorithm is more 

compatible for the prediction of heart attack through data 

mining. 
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