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Abstract---Machine learning (ML) is such an application of the 

artificial intelligence, which has been outstanding in the field of 

research in modern science and technologies. In this paper it is 
explained how a machine can determine if a person is suffering from 

the cardiovascular disease or not. Heart disease has become so 

common that many people suffer from heart disease across the world, 
and even lose their lives. By considering certain factors such as chest 

pain, cholesterol level, a person's age and other factors a machine can 

determine whether the person has cardiovascular disease or not. 
Different supervised learning algorithms has been used in this paper 

in subject to make diagnosis of heart disease uncomplicated. 
 
Keywords---K Neighbors Classifier algorithm, Support Vector 

Classifier algorithm, Decision Tree algorithm, Random Forest 

Classifier algorithm, Heart Disease. 
 
 

Introduction  

 
The human body is made up of many different parts, each with its own function. 

The heart is one of such an organ. Heart pumps blood in order to supply the 

blood throughout the body. Human body can be in dangerous conditions if the 
heart doesn’t performs it’s function. Cardiovascular disease is one of the 

prominent causes of death [1]. So, it is necessary to make sure that any organ in 

our body such as our heart organ system or any different system present in 
human body should always remain healthy and in proper condition. 

Unfortunately, Due to the busy day to day routine, most people around the world 

have been plagued by heart disease as they don’t give proper time on health 

issues. 
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If there is any technology that is able to help people with the diagnosis of such 

kind diseases before they become fatal and cause serious damage, will be proven 

useful in saving person’s life and also their hard earned money. The methods of 

Data mining has proved themselves to be useful in the prediction of 
cardiovascular diseases in human body. By discovering patterns and trends that 

were previously unknown database and use of acquired information can make 

guessing of the models easy[2]. Data mining means extracting useful information 
from huge datasets [3]. Machine learning is a technique that can be used to 

diagnose the heart disease before it becomes fatal and make major damages to a 

person. In the modern era, machine learning has become an emerging field of 
computer science and technology and the methods can be used to differentiate if 

a person is healthy or is effected with heart disease. 

 
Literature Review: Many researches have been performed on this sector and 

researchers have come up with many different procedures to predict heart 

diseases using supervised algorithms from machine-readable learning algorithms. 

After so much of research, many research articles have also been written after 
publishing explaining this particular issue. A survey conducted on heart disease 

was also presented in the form of data that came up as analysis result for the 

functionality of the several models of supervised machine learning algorithms and 
methods [4]. After analyzing all papers, in one of those papers, rigorous work was 

seen in the paper and to predict whether a person is suffering from heart disease 

or not Graphical User Interface (GUI) was created, by the help of the a classifier 
commonly known as Weighted Association rule-based Classifier [5]. A new 

approach was introduced in some other paper, focusing on a co-active neuro-

fuzzy interference (CANFIS). It is a system mostly used for predicting the cardiac 
infraction [6]. The summary of the most familiarly used methods of predicting 

heart issues and its severity is provided in one of the research papers [7]. One of 

the papers introduced how to differentiate the non identical cardiovascular 

disease and also describes how the Naive Bayes classifier can be used for the 
motive of segregation [8]. In one of the papers, research was done which includes 

the results of many different articles in which one or more algorithms of data 

mining were used for the cardiovascular disease prognosis which gave accuracy. 
[9] 

 

Data Collection: The first step in setting the model is to find a set of data 
containing the characteristics and findings of a human suffering from a 

cardiovascular disease and people who does not agree with the outcome that even 

if he/she is affected from the cardiovascular disease or not. The set of data which 
has been used in this test was taken from a website 

(https://archive.ics.uci.edu/ml/datasets/Heart+Disease). The programming 

language used to make the test is Python. The thirteen attributes found in the 

data set are used. Qualifications information for the dataset are also available on 
the website of Kaggle. The next step in carrying the research forward is analyzing 

the data. In this case, data set info is required. Collecting DataFrame summary, 

the info () function has been used in the dataset provided Pandas Library. 
 

The explanatory function () provided by one of the python’s library commonly 

known as  Pandas Library  and it is used to retrieve mathematical information 
form the dataset as a description of the number of attributes used. Targeted 

https://archive.ics.uci.edu/ml/datasets/Heart+Disease
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attribute value mentioned as 1 value, if the patient has cardiovascular disease, or 

0 for  the person who does not have cardiovascular disease. Further the dataset 
will be verified whether it is a balanced dataset or not. This process is conducted 

using a countplot, function and it is provided by the Seaborn library (another 

machine learning library), in the target attribute. 
 

Dataset details: 

 

To get the depth of dataset, Correlation matrix is obtained. 
 

 
The heat map above clearly shows features such as cp (chest pain) and thalack 

(high frequency in heart rate) have a positive relationship with the aimed 
attribute. 

 

Now when the relationship has been tested, changes in the need to change the 
dynamics of a category like fbs, restecg, sex, cp, exang, slope, ca and thal is 

needed to be change into a dummy flexible. And doing so can be done using the 

get_dummies method which is part of Pandas library. After creation of a dummy 
variable, column data such as age, trestbps, chol, thalach and oldpeak needed 

standard measurement, as they had many different kind of values and units. To 

proceed with this, Scikit library in Python was taken in use. 
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In order to get the accuracy the set of information is divided into two parts, 66.6%  

of data was taken as training data from the entire data set and testing 33.3% data 

for the entire dataset. After the preparation of data, algorithms are used along 
with confusion matrix created. The results were obtained during algorithm 

accuracy. Accuracy has been achieved by using a confusion matrix. 

 

 
 

After analyzing the histograms obtained above, it can be observed that the range 
of distribution is different in each feature. Thus, scaling before the predictions will 

give best outcome. Also, the categorical features does stand out. 

 
It is always good to gain results if the target class in the dataset are 

approximately of equal size. And here in this case target class is not exactly same 

but it is close to the 50% target. 
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Checking for Skewed data  

 

Skewed data is used to check the distribution of the data whether the given data 
is asymmetric or symmetric. This can be done by plotting the distribution plots so 

that some elucidation of the data can be observed. To get an overview of the 

analysis of data Different plots are presented. The distribution of gender and age, 
the distribution of cardiovascular ache and rest bp, the distribution of ecg resting 

electrode and thalach, the dividing of oldpeak and exang, the division of ca and 

slope, and the dealing out with target and thal, the division of cholesterol and 
fasting blood all are taken into account and analysis is done. 

 

Splitting data 
 

We’ve separated 66.6% of data from the available data set to train our model and 

rest 33.3% we’ve preserved to test our model [6]. The main reason to split the data 

into 66.6 : 33.3ratio is because if we train our model with maximum amount of 
the data then the accuracy of the data is best obtained. 

 

Methodology 
 

Machine learning techniques used by us in this reseaech paper and the 

experiment to obtain results are K Neighbors Classifier algorithm, Support Vector 
Classifier algorithm, Decision Tree Classifier algorithm, Random Forest Classifier 

algorithm. 
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Random Forest regressor: Random Forest Regression algorithm is a supervised 

machine learning algorithm, it uses an integrated learning approach to decode. In 

this Ensemble learning method is a technique that merges the data obtained from 

various machine learning models which results a more accurate prediction than 
obtained from single model prediction. A random forest model which is a meta 

estimator that also controls overfitting and Fit a set of classification decision tree 

to different  subsamples of the dataset and use averaging to improve 
prediction accuracy. The accuracy obtained in Random forest algorithm is 84.0% 

with [100,500] estimators. 

 

 
The diagram above shows the formation of the Random Forest.  

 

2. Support Vector Machine:  
 

SVM, It is most commonly used Supervised machine learning algorithm, which is 

commonly used for Scheduling and retrofitting problems. However, The main use 

of SVM done for Distribution issues in supervised Machine Learning. The main 
aim of the Support Vector Machine is to form a decision line between the plots 

which can divide the n-dimensional space in different classes to make all the data 

point placed easily in the best fitted category in the upcoming experiments. This 
decision making space is known as the hyperplane. SVM selects the extra vectors 

or points that helps in generating the hyperplane. These extra vectors are called 

supporting vectors, which is why the algorithm is called Vector Support Machine. 
The accuracy obtained in SVM model is 83.0% with linear kernel. 
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3. Decision Tree regressor: Decision Tree algorithm is also a supervised learning 
method that is being used for planning and retrospective problems, but is often 

preferred in solving planning problems. It is a divider which is tree-shaped, where 

each part represents different functions, such as the nodes inside represents the 
elements of the database, the branche nodes represents the rules of decision and 

the results are represented by each leaf node. 

In the Decision Tree, there are only two main nodes, which are named as Leaf 

Node and Resolution Node. Resolution Nodes are mainly used to make any 
decision and have many branches, and Leaf nodes are the results of the decisions 

and have no other branches. 

Decisions or tests are made on the basis of the given data. 
It is metaphorical representation of finding all possible answers to any problem / 

decision-based situation. 

It is called a trunk tree because, like commonly seen trees, it also starts with a 
root node, stretches out to more branches and forms a structure similar as tree. 

Using decision tree the accuracy we obtained is around 79.0% with [2, 4, 18] 

maximum features. 
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4. K-Nearest Neighbour: A very simple supervised Learning algorithm contigent on 
Supervised Learning technique is K-Nearest Neighbour. 

The main function of K-NN algorithm is to find the similarity in between the newly 

generated case and previously available cases and after identifying similarity, to 
select and put the new input into the most similar category in the available listed 

categories. 

K-NN is an algorithm which saves all the available information and on basis of 

that it classifies a new milestone of any input points based on its similarity. It 
means whenever any new input is created then its category can be effortlessly 

recognized and classified into its well suited category by the help of K- NN 

algorithm. 
K-NN algorithm is a technique which can be used for Regression problems and 

Classification problems as well. But commonly it is used for Classification type 

problems. 
K-NN doesn’t make any assumptions on underlying data. So it is also known as 

non-parametric algorithm. 

 
K-NN algorithm is also known as a lazylearner algorithm, because it stores the 

dataset rather than learning and during classification, instead of performing any 

action on the dataset it doesn’t learn from the training dataset immediately 

. 
KNN algorithm just stores the data whenever it gets the new data set in the 

training phase, after that  it classifies the new data into a category that is replica 

to the new data. 
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The accuracy using KNN model was obtained around 87.0% with 8 neighbors. 

 
 

Conclusion  

 
In the paper, Four machine learning methods are proposed and analysis was also 

performed and the achieved results also were promising. The conclusion on which 

we reached is that the machine learning algorithm’s performance are better in 
this analytic process. Many research scholars have also previously also suggested 

that the machine learning algorithm would be used when the amount of 

information in the available data set shouldn’t be that large, which is also shown 

in this paper. Comparison were done in between the methods of comparing are 
precision, confusion matrix, specificity, sensitivity, and F1 score. Also, for the 

available features in the data set, K-Neighbors classifier algorithm performed 

better when the preprocessing was applied on data set in the ML approach. 
 

Future Work 

 
The time taken in the computation of deploying the model was also reduced. In 

the process it was also derived that the dataset the should be normalized. If it is 

not done the the model gets overfitted and the result obtained gets biased 
sometimes and the accuracy achieved from the biased dataset is not enought 

when working on a model for real-world live data problems. And this issue can 

lead to the variation of the model on different datasets. Statistical analysis of data 

is also equally important when the data set is being analyzed and preprocessed 
and also it should contain a Gaussian distribution, and after that the seller 
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discovery is equally important and for that a strategy which is commonly called as 

the Isolation Forest and is used to manage the same. Due to not so large dataset, 

we faced difficulty with the sample size. If a large amount of data set is provided, 

the results and the accuracy can be increased much in the deep learning, and 
Machine Learning too and model creation will also be accurate. In the ANN 

architecture the method applied by us has given the increase in the accuracy 

obtained which we had compared with the different research scholars. The 
amount of data in the dataset can be increased after that the process of deep 

learning with many other optimizing methods could be used after that we can 

obtained the most promising result. Many different optimization techniques 
including machine learning techniques can also be used in order to get the 

increased evaluation result. Still improving the estimation results using machine 

learning techniques and several other optimizing techniques can be done. More 
different methods can be used to normalize the data and compare the results. 

And for the convenience of patients and physicians, you will find more ways to 

integrate ML and DL models trained on heart disease with specific media. 
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