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Abstract 
 The data mining is the approach which can extract useful information from the data. This research work is related to 
heart disease prediction. The prediction analysis is the approach which can predict future possibilities based on the 
current information. The hybrid classifier is designed in this research work, for the heart disease prediction. The hybrid 
classifier is combination of random forest and decision tree classifier. The random forest classifier extract the 
information and decision tree generate final classifier result. The proposed hybrid model is implemented in python and 
results are compared with SVM classifier. It is analyzed that hybrid classifier has maximum performance as compared 
to SVM classifier 
Keywords: Hybrid classifier, SVM, Heart disease prediction, Data Mining  
 
1. INTRODUCTION 
The process through which hidden and unknown patterns are identified is called data mining. In order to extract the 
hidden patterns and relationships from huge databases, the machine learning algorithms, database technology and 
statistical analysis are combined with each other [1]. With the increase in need of efficient analytical methodology such 
that the unknown and valuable information in healthcare domains can be detected, the popularity of data mining in this 
domain is increasing. The competent function of heart is the essence of life [2]. The remaining body parts of human are 
also affected if the functioning of heart is improper. The functioning of heart is affected by because of any kinds of 
heart disease. The risk of heart disease can be increased due to several factors. Today, most of the deaths are being 
caused due to heart diseases [3]. An accurate result of diseases can be achieved by applying prediction. As the name 
suggests, the relationships among independent and dependent variables are discovered through prediction. A historical 
heart disease database is used to identify and extract the hidden knowledge related to heart disease [4]. The heart 
disease can be diagnosed by answering complex queries and therefore, the intelligent clinical decisions can be made by 
the practitioners. The historical records of patients who have heart disease are analyzed by the Bayesian classifier to 
discover the concealed knowledge related to the diseases [5].  
In the manner that the probability of a given sample is part of a specific class [6], the class membership probabilities 
are predicted by Bayesian classifier. The Bayes’ theorem is used as a base here [7]. The parameter setting or domain 
knowledge is not required here and it is easy to handle the high dimensional data [8]. The results that are easy to be 
read and interpreted are generated here. Only these classifiers provide the feature of accessing the detailed profiles of 
patients. Including the internal nodes [9], branches and leaf nodes, a tree like structure is created in decision tree. Here, 
the attribute value is denoted by branches, a test on an attribute is denoted by each branch and the predicted classes are 
represented by a leaf node. Highly accurate results are known to be achieved using another classifier named neural 
networks [10]. It is possible to train neural network with heart diseases database using a feed forward neural network 
model with variable learning rate along with back propagation learning algorithm that includes momentum [11]. A 
maximum margin classification algorithm which is based on the statistical learning theory is known as Support Vector 
Machine (SVM). The non-linear as well as linear data is classified through this classifier. A non-linear transformation 
mechanism is used to convert the training data into non-dimensional data. Further, the transformed data is divided into 
two various classes using the best hyper-plane searched by SVM [12]. A Voting-based Classifier is designed which is 
actually a wrap of set of various ones that are trained and evaluated in parallel such that various peculiarities of each 
algorithm can be exploited [13]. Various machine learning classifiers are first combined and then a majority vote is 
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used for predicting the class labels. With the help of this integration, the weaknesses of individual classifiers can be 
balanced and a set of equally well performing model is generated here. This classifier is performed in two different 
manners. The majority of class labels that are predicted by every individual classifier are represented by the predicted 
class label for a specific sample in the majority/hard voting type [14]. However, the class label is returned as argmax of 
the sum of predicted probabilities in case of soft voting. Weights parameter is used to assign particular weights to each 
classifier. For each classifier, the predicted class probabilities are gathered, multiplied by the class weight and then 
averaged when the weights are available [15]. Then, from the class label that has the highest average probability, the 
final class label is derived. 
 
2. LITERATURE REVIEW 
Somayeh Nazari, et al. (2018) proposed a hybrid method to predict the possibility of introducing heart disease in an 
individual within Clinical Decision Support System (CDSS). The proposed method was designed by integrating Fuzzy 
Analytic Hierarchy Process and Fuzzy Inference System. By eliminating the previously emerging issues, the proposed 
method designed a very accurate CDSS. It was seen through the evaluations that large number of resources and huge 
costs were saved by using the proposed CDSS.  
Sarath Babu et .al (2017) introduced [17] a technique called data mining, which is the mechanism of discovering new 
set of information from huge of data. It is used to analyze large volume of data and the patterns were extracted to 
convert the irrelevant information into useful information. This collected information is fed into several classifiers each 
of which performs some specific tasks. These techniques are used to predict heart diseases at their early stage. It is 
shows very effective performance in order to achieve the correct and perfect diagnose for the heart related diseases. 
There are certain advantages of this approach such as the diseases can be predicted at their very initial stages and can 
be diagnosed correctly and properly on time. Therefore, the researcher concluded that, this method is very useful in 
preventing heart related issues.  
Tülay KarayÕlan et.al (2017) proposed back propagation algorithm for the prediction of heart diseases with the help of 
artificial neural networks [18]. It has some clinical features in which neural networks are used as input and is trained 
along with this proposed back propagation technique. It can predict the diseases related to heart with an accuracy of 
95%. The already proposed methods were not sufficient for the early prediction of heart diseases. The advancement of 
technology will leads to the use of machine learning techniques for the prediction of cardiac diseases at their initial 
stages. Therefore, the researcher draws the conclusion that the proposed approach has almost 100% accuracy in 
prediction heart related diseases at their early stages. It gives better results in comparison to the other techniques.  
Tahira Mahboob et.al (2017) introduced various learning practices which assist the detection of innumerable the heart 
disease [19]. As the cardiac diseases treatment is very expensive and unaffordable to any normal individual so, these 
types of advanced technology are developed to overcome this problem. These techniques are also useful in early stage 
predictions.  It avoids any other future sufferings by making slight changes in daily routine. Hence, the author 
concludes that the predicted approach has several advantages and is very useful. 
Procheta Nag et.al (2017) proposed [20] a very effective technique which is very useful in the prediction of heart 
diseases at the initial stage. The researcher has developed a prototype called Acute Myocardial Infarction (AMI). Heart 
attack having various symptoms like chest pain, breathing problem, palpitation, vomiting and continuous sweating. 
Therefore, the researcher draws the conclusion that the advancement of computer technology in medical and health 
region provides useful aids and people are becoming more dependent on these technologies. The results of data mining 
are very beneficial and are used for the better assistance to many physicians as lot of data is related to diseases.  
Priyanga et.al (2017) proposed an intelligent and efficient technique called naïve bayes for the prediction of heart 
related issues [21]. The data is collected from the given attributes and then they are implemented as web based 
applications. All the methods which are already been discovered and used don not show effective and satisfactory 
results for the prediction of heart diseases. But all the techniques are introduced for the very same purpose that is for 
predicting the severe diseases like cardiac crest, cancer, brain tumor. But they were failed to discover the diseases at 
their initial stage. Therefore, the researcher concludes that the approach classifies that it has low cost and extensively 
tested by experienced cardiologists. The research mainly focuses on detection of heart disease using UCI dataset.  
 
3.ISSUES IN PREVIOUS WORK 
The previous work is done by the naïve Bayes, KNN, SVM and backpropagation method. The speed and size of SVM 
classifier is slow in the case of training and testing. Furthermore, SVM classifier doesn’t work well in case of large 
datasets. It is analyzed that SVM classifier has high complexity due to which execution time is high and accuracy is 
low for the prediction analysis. The Naive Bayes classifier builds a very strong assumption on the shape of your data 
distribution, i.e. any two features are independent given the output class [6][7]. Due to this reason, the result may be 
potentially very bad - hence, a “naive” classifier. Distance-based learning is not very clear in KNN classifier because it 
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doesn’t know what type of training data or distance it should use and which type of attribute is best for the excellent 
results. To find the global minimum of the error function, gradient descent with backpropagation is not guaranteed, but 
only a local minimum; also, it has trouble crossing plateaus in the error function landscape. This issue, caused by the 
non-convexity of error functions in neural networks, was long thought to be a major drawback [23]. 
 
4.SOLUTION 
To remove the difficulties of heart diseases prediction, the hybrid classifier is used in the current work.  The hybrid 
classifier is the combination of random forest and decision tree classifier [22]. The random forest classifier is used for 
the feature extraction and decision tree is used for the classification. The random forest classifier works like the base 
classifier and decision classifier works like the meta classifier. The decision tree is Capable of handling missing values 
in attributes and filling them in with the most probable value. Decision tree is Suitable for handling both categorical 
and quantitative values. Random Forest classifier provides high accuracy and flexibility. It also maintains accuracy 
when a large proportion of the data are missing [23]. 
 
5.OBJECTIVES 
Design hybrid classifier for the heart disease prediction in data mining  
Implement proposed approach and compared with existing in terms of accuracy, precision, recall, f-measure and 
execution time   
 
6.RESEARCH METHODOLOGY 
The proposed methodology has the following steps:-  
 Input dataset and pre-processing:-   In the first phase, the dataset is collected from the UCI repository. The dataset is 
pre-processed to remove missing and redundant values. The collected dataset has the balance data which can be 
processed easily for the heart disease prediction  
 Feature Extraction:- In the second phase, the features of the dataset are extracted for the classification. In the feature 
extraction phase, the relationship is established between the target set and attribute set. The technique of random forest 
classifier is applied in this phase. The random forest classifier will be the base classifier for the feature extraction. An 
algorithm designed to build a predictor ensemble using a set of decision trees that grow in randomly chosen subspaces 
of data is called random forest algorithm. It is easy and fast to implement this algorithm. Highly accurate predictions 
are generated by it and very large number of input variables can be handled by it. A small group of input coordinates 
are chosen randomly at each node for splitting to generate a tree in the collection initially. Also, the features within the 
training set which calculate the best slip can be used secondly for generating the tree. For maximizing the size of tree 
without pruning, CART methodology is used. In order to resample the training data set every time a new individual 
tree is grown, the subspace randomization mechanism is blended with bagging. The randomized base regression trees 
{r_n (x,Θ_m,D_(n)),m≥1} collectively generate a random forest. Here, for a randomized variableΘ, the i.i.d outputs are 
denoted by Θ_1,Θ_2,…. The aggregated regression estimate is generated by combining these random trees.  
(r_n ) ̅(X,D_n )=E_Θ [r_n (X,Θ,D_n )] 
             Here, the expectation with respect to random       parameter on X and data set D_n is denoted by E_Θ. The 
estimate in the sample omits the dependency and instead of (r_n ) ̅(X,D_n ) one can write (r_n ) ̅(X) as well.  
  Model Building and Prediction Analysis: - In the last phase, the input dataset will be divided into training and test 
phase. The training set will be more than 50 percent and rest of the part will be the test set. The dataset will be training 
using the decision tree classification and final prediction is generated of the test set. The decision is hierarchical data 
structures which represents the data using a divide and conquer strategy is called decision tree. The categorical labels 
are used instead of non-parametric classification for discussing the decision trees. They can also be used to perform 
regression. Determining the labels for new examples is the aim of decision tree within classification. The instances are 
represented as feature vectors in the decision tree classifiers. The tests for feature values are denoted as nodes, the 
labels as leaves and for each value of feature at every node, one branch must be available. Entropy is used as a measure 
to define the information gain in this classifier. The impurity level of an arbitrary collection of examples is defined by 
entropy. For instance, if a collection S is considered which includes both positive and negative examples of any target 
set, the entropy is defined as: 
Entropy(S)≡-p_⨁ 〖log〗_2 p_⨁-p_⊝ 〖log〗_2 
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Fig 1: Proposed Methodology 
 
 

7. TOOLS AND TECHNIQUES 
Python 
Python is a dynamic, object-oriented, high-level programming language that can be used for many kinds of software 
development. Python language is a programming language which was created by Guido van Rossum. Python got its 
name from the BBC comedy series “Monty Python's Flying Circus” [24]. The most important reason that why Python is 
much more popular because it is highly productive as compared to other programming languages like C++ and Java. It 
is much more expressive and concise language and requires less effort, time, and lines of code to perform the same 
operations. Python is a dynamic, interpreted (bytecode-compiled) language. There aren’t any type declarations of 
variables, parameters, functions, or methods in source code. An excellent way to see how Python code works is to run 
the Python interpreter and type code right into it [25]. 
Anaconda platform 
Anaconda is basically a distribution of the Python and R programming languages where Python is a high-level general 
purpose programming language. Anaconda provides conda as the package manager whereas Python language provides 
pip as the package manager. Python pip allows installing python dependencies. Moreover, Anaconda can be used for 
other applications, but it is mainly used for Machine learning tasks and Data Science. It includes large-scale data 
processing, predictive analytics, scientific computing etc. Further, it simplifies the package management and 
deployment [26].  
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8. EXPERIMENTAL RESULTS 
The hybrid model is designed in this work for the heart disease prediction. The hybrid classification model is the 
combination of random forest and decision tree classifiers. The data is collected from UCI repository. The performance 
of the proposed model is analyzed in terms of accuracy and execution time. The results of the hybrid model are 
compared with the SVM classifier for the result validation.  
Accuracy Analysis 
The term accuracy refers to the closeness of a measured value to a standard or known value. 
 

Table 1: Accuracy Analysis 

Parameters SVM Hybrid 

Accuracy(%) 86 94 

 

 
 

Fig 2: Accuracy Analysis 
 
 

As shown in figure 2, the accuracy of SVM and hybrid models are compared for the accuracy. It is analyzed that 
hybrid model has maximum accuracy which approximate 98 percent. The hybrid is combination of random forest 
and decision tree classification methods 

Execution Analysis  
The time during which actual work such as addition or multiplication, is carried out in the execution of a computer 
instruction 
 

Table 2: Precision Analysis 

Parameters SVM Hybrid 

Execution 
Time(ms) 

2.7 1.7 
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Fig 3: Execution time Analysis 
 
 
 

In the fig.3, the execution time of SVM is 2.7 ms and Hybrid is 1.7 ms.  The SVM Classifier performs well as 
compared to Hybrid Classifier in terms of execution time. 

Precision Analysis 
Precision is basically a description of random errors, a measure of statistical variability. 
 

Table 2: Precision Analysis 

Parameters SVM Hybrid 

Precision(%) 87 93.9 

 

 
 

Fig 4: Precision Analysis 
 

In the fig 4, SVM Classifier gives 87% précised data and the Hybrid Classifier 93.9 % précised data. The 
performance of Hybrid Classifier is better than SVM Classifier in the case of precision analysis. 

Recall Analysis 
Recall is the fraction of relevant instances that are retrieved over the total amount of relevant instances. 
 

Table 3: Recall Analysis 
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Parameters SVM Hybrid 

Recall(%) 85 94.9 

 
 

 
 

Fig 5.: Recall Analysis 
 
 
In the fig. 5, the SVM Classifier predicts 85% and Hybrid Classifier predicts 94.9%. The Hybrid Classifier performs 
well as compared to SVM Classifier. 
 
9.CONCLUSION 
In this work, it is concluded that prediction analysis is the approach which predict future possibilities based on current 
data. The hybrid model is designed in this work which is combination of random forest and decision tree classifier. The 
proposed model is implemented python and results are validated by comparing with SVM classifier. The hybrid 
classifier has maximum accuracy upto 98 percent as compared to SVM. In future, the clustering algorithm will be 
applied with the hybrid classifier method for the data division. 
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