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Abstract: Data mining is the process of finding useful and relevant 

information from the databases. There are several types of data mining 

techniques are available. Association Rule, Classification, Neural 

Networks, Clustering are some of the most important data mining 

techniques. Data mining process may take important role in Health care 

Industries. Most commonly the data mining process is used in health care 

industries for the process of prediction of diseases. This paper analysis the 

Heart Disease prediction approaches using classification technique. Here 

we are using three different kinds Decision tree, Rule Approaches, Logical 

statements (ILP), Bayesian Classifiers, Support Vector Machines, k-

nearest neighbor classifiers, WEKA, Logistic regression, J48, Genetic 

Classifiers. We have taken the data set from the UCI repository which is 

used here. 

 

 Keywords: Heart disease, Prediction, Classification, Decision Table, 

Bayesian Classifiers, UCI. 

 

1. INTRODUCTION  
          

      Data mining is the process of finding useful and relevant 

information from the various types of databases. The process of 

extraction of the hidden predictive information from the databases is 

also called as Data mining. Nowadays data mining may take 

important role in several types of fields and some of main area below. 

 Medical 

 Airway 

 Transport 

  IT 

  Science 

  Railway  

 Ship 

 

Association rule, Classification is one of the type of widely using data 

mining technique for prediction of heart diseases.  

 

1. 1 CLASSIFICATION 
          

Classification is the process of categorization the data which 

are in the databases for its most effective and efficient use. For 

example, data can be broken down according to its topical content, 

file type, operating platform, average file size megabytes or 

gigabytes, when it was created, when it was last accessed or  

 

modified, which person or department last accessed or modified it, 

and which personnel or departments use it the most. A well-planned 

data classification system makes essential data easy to find.  

 There are several types of classification models are 

available and listed few below. 

 

 Decision tree 

  Rule Approaches 

  Logical statements (ILP) 

  Bayesian Classifiers 

  Support Vector Machines 

  k-nearest neighbor classifiers 

  Logistic regression 

  J48 

  Genetic Classifiers. 

 

1. 2 HEART DISEASES 
 

Nowadays Heart disease is the major reason for deaths 

.Heart disease is one of the type of disease which will affects the 

operations of the heart. There are several kinds of 

causes/reason/factor which increases the risk of Heart Diseases. The 

following are considered as important reasons for heart diseases. 

 Age  

 Sugar 

 Smoking habit 

 Depression 

 Over weight 

 Exercise 

 Blood Pressure  

 Cholesterol  

 Blood Sugar  

 Depression  

 hypertension 

 Uncontrolled stress and anger 
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 The Heart Diseases are mostly caused by the above factors. 

World Health Organization saying 15 million deaths are occurred in 

worldwide, every year due to Heart diseases. There are several kinds 

of prediction processes are needed. This paper will analyse various 

kinds of Heart Disease using Prediction Techniques. 

 

1. 3 APACHE MAHOUT 
 

Apache Mahout was developed Apache Software 

Foundation .It is a open source software. Apache Mahout supports 

many data mining tasks such as re-processing, classification, 

clustering, regression and future selection. 

Apache Mahout workflow are as below. 

 

 
Fig 1. Apache Mahout workflow 

                         

1.4  BAYESIAN CLASSIFIERS 
 

The Naive Bayes Classifier technique is based on the so-

called Bayesian theorem .It is particularly suited when the 

dimensionality of the inputs is high. Despite its simplicity,     Naïve 

Bayes can often outperform more sophisticated classification 

methods. 

 
 

As indicated, the objects can be classified as either GREEN 

or RED. Since there are twice as many GREEN objects as RED, it is 

reasonable to believe that a new case is twice as likely to have 

membership GREEN rather than RED. In the Bayesian analysis, this 

belief is known as the prior probability. Prior probabilities are based 

on previous experience, in this case the percentage of GREEN and 

RED objects, and often used to predict outcomes before they actually 

happen. 

 

1.5 DECISION TREE 
A decision tree is a decision support tool that uses a tree-like 

graph or model of decisions and their possible consequences, 

including chance event outcomes, resource costs, and utility. It is one 

way to display an algorithm. Decision trees are powerful 

classification algorithms. The Decision tree is a data structure and its 

include the below element. 

 Root node 

 Branch Node 

 Leaf node 

 

 Fever 

       

Yes  No  

 

         Fever 

 Cold 

 

Each internal node denotes a test on attribute, each branch 

denotes the outcome of test and each leaf node holds the class label. 

The topmost node in the tree is the root node.  

Decision tree advantages are below 

 

 Easy to understand and interpret. 

 It not required the domain knowledge to learn 

 Requires little data preparation 

 Able to handle both numerical and categorical data 

 Possible to validate a model using statistical tests 

 Performs well with large datasets 

 

 

Data 

Pre-Processing 

Data Mining 

Knowledge 
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1.6 J48 
The J48 Decision tree classifier follows the following 

simple algorithm. In order to classify a new item, it first needs to 

create a decision tree based on the attribute values of the available 

training data. 

 

1.7 WEKA 
WEKA stands for Waikato Environment for Knowledge 

Learning. It was developed by the University of Waikato, New 

Zealand. Weka is a collection of machine learning algorithms for 

data mining tasks. The algorithms can either be applied directly to a 

dataset or called from your own Java code. 

 

2. DATA DESCRIPTION  
  We have collected the below data from UCI repository. 

The objective of this data set is to analysis the Heart Disease based 

on the given attributes. The data set contained the below attribute that 

are used to predict the Heart Disease. The description in details are 

given below. 

 

3. HEART DISEASE – ATTRIBUTES 

 
Table 1. Heart Disease – Attributes 

NO Name Description 

1 Age Age in years 

2 Sex 1 = male, 0 = female 

3 Cp 

Chest pain type (1 = typical angina, 2 = 

atypical angina, 3 = non-anginal pain, 

4 = asymptomatic) 

4 Trestbps 

Resting blood sugar (in mm Hg on 

admission to hospital) 

5 Chol Serum cholesterol in mg/dl 

6 Fbs 

Fasting blood sugar > 120 mg/dl (1 = 

true, 0 = false) 

7 Restecg 

Resting electrocardiographic results 

(0 = normal, 1 = having ST-T wave 

abnormality, 2 = left ventricular 

hypertrophy) 

8 Thalach Maximum heart rate 

9 Exang Exercise induced angina 

10 Oldpeak 

ST depression induced by exercise 

relative to rest 

11 Slope 

Slope of the peak exercise ST 

segment (1 = upsloping, 2 = flat, 3 = 

downsloping) 

12 Ca 

Number of major vessels colored by 

fluoroscopy 

13 Thal 

3 = normal, 6 = fixed defect, 7 = 

reversible defect 

14 Num 

Class (0 = healthy, 1 = have heart 

disease) 

 

The attributes are given above table based on data types. 

The data set is based on the numeric and nominal data type. 

 

4. RESULTS  

 
Data mining classification model were developed using 

tool called Weka .Below types of algorithms like Decision tree, J48 

and Naïve Bayes are applied on the Heart Disease data set in 

WEKA tool. The performance has been measured varies attributes. 

 

4.1TIME – ALGORITHM  

Name Of Algorithm Decision Tree - Time 

Decision 0.06 

J48 0.08 

 Bayes 0.01 

 

4.2 PERFORMANCE - BASED ON TIME TAKEN 
 

 

 
 

       

        

        

        

        

        

        

        

        

        

        

 

 

The performance of the algorithms can be known from the 

instances that are correctly classified and total data set is 310. WEKA 

tool classification are given below 

 

5. CORRECTLY –CLASSIFIED – INSTANCES 
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Name Of 

Algorithm 

NO of Correct 

Instance 

Result- 

Accurate 

Decision 228 73.548 

J48 236 76.12 

 Bayes 255 82.25 

 

We have used above algorithm and predict the data. Now, 

the person is affected in the Heart Disease OR Not. By use of 

Confusion Matrix we can segregate the accurate data. 

  

Structure/Format of Confusion matrix are below. 

   

True Positive(TP) True Negative(TN) 

False Positive(FP) False Negative(FN) 

 

True Positive Rate = TP / (TP + FN) 

False Positive Rate = FP / (FP + TN) 

 

Confusion Matrix for the classification algorithms such as 

Naïve Bayes, Decision Table and J48 can be given as follows based 

on the execution of the algorithm using WEKA tool. 

 

6. CONCLUSION 
 

Data mining plays a major role in extracting the hidden 

information in the medical data base. The data pre-processing is used 

in order to improve the quality of the data. This model is built based 

as a test case on the UCI repository dataset. It can also be 

implemented using several classification techniques. In this paper 

four classification techniques in data mining to predict Heart disease 

in patients are compared. Decision tree, J48, Apache Mahout, 

Decision table. These techniques are compared on basis of Accuracy, 

Error Rate, True Positive Rate and False Positive Rate. Prediction of 

mining can significantly help in the Heart Disease research and 

ultimately improve the quality of health care of Heart Disease 

patients. 
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