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Abstract— Nowadays medical industry has come a long way 

to treat patients with various kinds of diseases. In our society 

massive number of mortality occurs every year due to heart 

diseases. In data mining, classification plays a crucial role to 

classify and predict the massive data. This paper discusses on   

a comparative study of four algorithms which is implemented 

in Weka tool. 
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I. INTRODUCTION 

Heart disease is the leading cause of death in all age group. 

The availability of huge amounts of medical data leads to 

emerge data analysis tools that extract useful knowledge.  A 

vast data is available in healthcare systems. According to 

World Health Organisation report, annually 12 million deaths 

are caused by heart diseases, 50 percent of which can be 

prevented by controlling risk factors. Heart diseases are 

expected to be the main reason for 35 to 60 percent of total 

deaths expected worldwide by 2025. [1] 

It is said that Adults from 16 to 21 percent who use 

proton pump inhibitors are experiencing heart attack. [2] A 

study through data-mining has been reported that more than 

100 million prescriptions where accounted per year for the 

use of proton pump inhibitors in the United States alone, and 

the likelihood of incurring a heart attack down the road.[2] 

The main focus of this paper is Heart disease 

prediction using Weka tool and its usage for classification. It 

firstly classifies dataset. Then determines which algorithm 

performs best for the prediction of Heart disease. From the 

experiments conducted it was revealed that Naïve Bayes and 

J48 are the best algorithms.[5] Prediction begins with 

identification of symptoms in patients and then identifying 

sick patients from a lot of sick and healthy ones. 

II. RELATED WORK 

Diagnosis of heart disease is a complicated task in medical 

field. Since it is need of the hour to progress an effective 

disease prediction system for the earlier detection of disease. 

Prediction of heart disease using data mining techniques has 

been an enduring effort for the past three decades. From the 

review of literature, it has been examined that Naive Bayes, 

Decision Tree and Support Vector Machines are the 

algorithms that gives better accuracy in Heart Diseases 

prediction. 

In the paper [14], provides a study of Heart Diseases 

with various Data Mining tools are discussed. The author has 

interpreted with other data mining tools. This tool is easy for 

the medical practitioners to predict heart diseases. 

In the paper [15], author has come across different 

algorithms of Decision Tree classification which gave a better 

performance in heart disease diagnosis using WEKA. The 

algorithms which are tested is J48 algorithm, Logistic model 

tree algorithm and Random Forest algorithm. In their work, 

the datasets consists of 303 instances and 76 attributes. In 

their research, they have drawn out some hidden patterns by 

applying data mining techniques. Through the above said 

research it has been predicted that the presence of heart 

disease in patients where this presence is valued from no 

presence to likely presence. 

In [16], author developed an intelligent Heart 

Disease Prediction System. The system builds using Naive 

Bayes algorithm and also uses a smoothing technique (Jelinek 

mercer smoothing) to improves the performance. The system 

was stated by using Cleveland heart disease database as the 

input dataset. Each attribute of the dataset were fed to the 

Naive Bayesian classifier and it produces the prediction 

results based on the classification process. The author 

concludes that efficiency can be improved with the use of 

smoothing technique. This model could answer complex 

queries which traditional decision support systems cannot. In 

that paper the precision and accuracy of three different 

classifiers were measured. The result exhibited that Naive 

Bayesian classification possesses high precision and less 

error rate. Random Forest classification method produces 

better result than J48 classification. 

Jyoti Sonia, et.al. [17] Presented three classifiers 

Decision Tree, Naïve Bayes and Classification via clustering 

to diagnose the presence of heart disease in patients. 

Classification via clustering: Clustering is the process of 

grouping similar elements. This technique is applied as a 

preprocessing step by conducting experiments using WEKA 

tool. It documents 909 records with 13 different attributes, 

categorically and inconsistencies were resolved for 

simplicity. To raise the prediction of classifiers, genetic 

search was annexed. Observations demonstrates that the 

Decision Tree data mining technique outperforms other two 

data mining techniques after incorporating feature subset 

selection but with high model construction time. 

In [18], author performed an analysis on heart 

disease diagnosis using data mining techniques Naïve bayes 

and Decision Tree techniques. Different models of 

experiments were conducted with the same datasets in 

WEKA tool. Data set of 294 records with 13 attributes was 

used and the results revealed that the Naïve Bayes 

outperformed the Decision tree techniques. 

III. METHODOLOGY 

Weka stands for Waikato Environment for Knowledge 

Analysis. Weka consists modules for data classification and 

accuracy to predict diseases [3]. Weka has been used in 

medical fields for diagnosis and analysis of heart disease 
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datasets. Weka algorithms are suitable for generating 

predictive model accurately by extracting useful information 

from heart dataset through WEKA. [4]  

This paper deals with data mining techniques to 

predict the survivability of heart disease through 

classification of different algorithms accurately. [6, 7] 

Fig 1 shows WEKA GUI Chooser tool. It has four 

applications namely Explorer, Experimenter, Knowledge 

Flow, Simple CLI. 

 
Fig. 1: View of Weka GUI Chooser 

A. Classification 

In data mining, classification deals in revealing the problem 

by observing characteristics of diseases amongst patients and 

diagnose or predict which algorithm shows best performance 

on the basis of WEKA’s statistical output [13] Table.1 shows 

the data mining techniques in WEKA. 
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Table 1: Data mining techniques in Weka 

In this paper the interface explorer has been adopted. 

The explorer interface and depends on algorithms 

like Naïve Bayes,  J48, REP Tree and RANDOM Tree used 

in areas to illustrates, exploit and understands  the statistical 

knowledge and considerable results have been achieved.  

1) Correctly Classified Accuracy 

It visualizes the accuracy percentage of test that is correctly 

classified. 

2) Incorrectly Classified Accuracy 

It exhibits the accuracy percentage of test that is incorrectly 

classified. 

3) Mean Absolute Error 

It visualizes the number of errors to analyze algorithm 

classification accuracy. 

4) Time 

It shows how much time is required to build model in order 

to predict disease. 

5) ROC Area 

Receiver Operating Characteristic Curve[12] represent test 

performance guide for classifications accuracy of diagnostic 

test based on: excellent (0.90-1), good (0.80-0.90), fair (0.60-

0.70), poor (0.60-0.70), fail (0.50 – 0.60). 

6) Datasets Used 

Dataset is a collection of data or a single statistical data where 

every attribute of data represents variable and each instance 

has its own description. For prediction of heart disease heart 

data set is used for prediction and classification of algorithms. 

Figure 2 shows a description of Heart dataset. The 

dataset contains 8 attributes and 209 instances for heart 

disease classification and accuracy. Different algorithms 

were applied using WEKA data mining tool for analysis 

purpose. [8] 

 
Fig. 2: View of Heart Disease Data set 

Table 2 describes the attributes of data set which are 

presented in Figure 2. The file format of datasets used is 

Comma Separated Value CSV. 

Attributes Description 

Age Age of the Patient 

chest_pain Chest pain Type 

rest_bpress Resting Blood Pressure 

blood_sugar Fasting Blood sugar 

rest_electro Restic Electrocardiographic results 

max_heart_rate Maximum Heart Rate 

exercice_angina Exercise induces Angina 

Disease Diagnosis of Heart Disease 

Table 2: Description of datasets attributes 

IV. DATA MINING TECHNIQUES 

Data mining is a disciplinary sub domain of computer 

science. Data mining has been defined as the implicit 

extraction, prior unknown and potentially useful information 

from historical data bases.  It uses machine learning, 

statistical techniques to discover and represent knowledge in 

a form, which is understandable. A number of algorithms 

have been developed to extract discover knowledge patterns. 

[3]. 

The interface of Weka used in this paper is Explorer.  

A. Explorer Interface 

 
Fig. 3: View of CSV Heart Disease Dataset File open in 

Explorer Interface 

It preprocesses the data and analyze the classification 

accuracy result by selecting the following algorithms namely 
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Naïve Bayes, J48, REP Tree, and Random Tree. Figure.3 

shows the interface of explorer using heart dataset, opened 

using CSV file along with its graphical view.[9, 10]. 

1) Naïve Bayes 

Naïve Bayes is one of the algorithms that works as a 

probabilistic classifier of all attributes contained in data 

sample individually and then classifies data problems. 

Running the algorithms using Naïve Bayes to analyze the 

classifier output with so many statistics based output by using 

10 cross validation to make a prediction of each instance of 

the dataset. [11] After running these algorithms a 

classification accuracy is achieved with 80% for 167 

correctly classified instances were achieved i.e. Mean 

Absolute Error is 0.2367, time taken for building model is 0 

seconds and ROC area is 0.871 these outputs are obtained 

after these algorithms are run. 

 
Fig. 4: Screenshot view for Naïve Bayes Algorithm 

The output obtained by scoring of Naïve Bayes 

algorithm accuracy of is given in Table .3 on the basis of time, 

accuracy, error and ROC. 
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Table 3: Naïve Bayes algorithm accuracy 

2) J48 Tree 

 
Fig. 5: Screenshot view for J48 Algorithm 

J48 Tree has been used in this paper to decide the target value 

based on various attributes of dataset to predict machine 

learning model and classify their accuracy. J48 Tree is used 

for Heart disease dataset. Several statistical outputs were 

obtained through 10 cross validation to make a prediction of 

each instances of dataset. Figure.5 shows the classification 

accuracy achieved from this algorithm i.e. 77.% is the 

correctly classified accuracy for a batch of 161 instances, 

mean absolute error obtained is 0.2679, time taken to build 

this model is 0 seconds, and ROC area is 0.819. 

The output obtained by scoring of J48 algorithm 

accuracy is given in Table 4 on the basis of time, accuracy, 

error and ROC. 
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Table 4: J48algorithm accuracy 

3) REP Tree 

REP Tree has been used in this paper to build a decision and 

reduces errors by sorted values of numeric attribute and splits 

the instances into pieces to classify the accuracy. In Figure. 6 

classification accuracy shows that 80 % are correctly 

classified for 168 instances, 19% incorrectly classified for 41 

instances, error rates that is mean absolute error is 0.273, time 

taken to build model is 0.02 seconds and ROC area is 0.838 

these are mentioned in output. 

 
Fig. 6: Screenshot view for REP Tree Algorithm 

The output obtained by scoring of REP Tree 

algorithm accuracy of is given in Table 4 on the basis of time, 

accuracy, error and ROC. 
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Table 5: REP Tree algorithm accuracy 

4) Random Forest 

 
Fig. 7: Screenshot view for Random Forest Algorithm 
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Using 10 cross validation, the classifier output with statistics 

based outputs were analysed with the prediction of each 

instances of dataset. 

The output obtained by Random Forest algorithm 

accuracy is given in Table 5 on the basis of time, accuracy, 

error and ROC. 
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28 

0.85

9 

Table 6: Random Forest algorithm accuracy 

V. RESULTS AND DISCUSSION 

Classification is the major data mining technique which is 

primarily used in healthcare sectors for medical diagnosis and 

predicting diseases. Classification algorithms namely Naïve 

bayes, J48, REP Tree and Random Forest are used for heart 

disease prediction. 
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Table 7: Comparison of Algorithm 

Table 7 shows the comparative results of different 

Algorithms used. From the table 7, it is proposed that Naive 

Bayes gives better accuracy when compared to the other 

algorithms. From the Graph 1, it is proved that Naive Bayes 

has minimum error rate. 

 
Fig. 8: Comparison of Algorithm 

VI. CONCLUSIONS AND FUTURE ENHANCEMENT 

Weka can be extended further to medical field for diagnosis 

of different diseases like cancer and many others. An added 

advantage of using Weka for prediction of diseases is that it 

can easily diagnose a disease even in case when the number 

of patients for whom the prediction has to be done is huge or 

in case of very large data sets spanning lakhs of patients. Even 

though Weka is a powerful data mining tool to analyse the 

overview of Classification, Clustering, Association Rule 

Mining and visualization of result in medical health to predict 

disease among patient, this research work can be extended 

using Mat Lab / Rapid miner / Orange/ R Language. 
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