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Abstract: Heart disease describes various conditions 

that affect the heart. One of the heart disease is cardiac 

arrest. Cardiac arrest is when the heart comes to a sudden 

and unexpected end. This is a medical emergency that, 

without immediate medical action, will cause sudden 

cardiac death within minutes. Nowadays, this disease is 

among one of the most common serious illest affecting 

human health. So this disease should be treated 

immediately. This project aims to study different machine 

learning algorithms on the dataset to predict the 

possibility of a cardiac arrest. We are using predictive 

techniques such as ANN, Logistic regression, Random 

forest, XGBoost and comparing their accuracy to know 

which suits best for our data set. In this project we are 

taking UCI dataset to perform the analysis. 

1. INTRODUCTION 

According to the World Health 

Organization, every year 12 million deaths occur 

worldwide due to Heart Disease. Heart disease is 

one of the biggest causes of morbidity and mortality 

among the population of the world. Prediction of 

cardiovascular disease is regarded as one of the 

most important subjects in the section of data 

analysis. The load of cardiovascular disease is 

rapidly increasing all over the world from the past 

few years. Many researches have been conducted in 

attempt to pinpoint the most influential factors of 

heart disease as well as accurately predict the 

overall risk. Heart Disease is even highlighted as a 

silent killer which leads to the death of the person 

without obvious symptoms. The early diagnosis of 

heart disease plays a vital role in making 

decisions on lifestyle changes in high-risk patients 

and in turn reduces the complications. 

Machine learning proves to be effective in 

assisting in making decisions and predictions from 

the large quantity of data produced by the health 

care industry. This project aims to predict future 

Heart Disease by analyzing data of patients which 

classifies whether they have heart disease or not 

using machine-learning algorithm. 

Machine Learning techniques can be a boon in this 

regard. Even though heart disease can occur in 

different forms, there is a common set of core risk 

factors that influence whether someone will 

ultimately be at risk for heart disease or not. By 

collecting the data from various sources, classifying 

them under suitable headings & finally analysing to 

extract the desired data we can say that this 

technique can be very well adapted to do the 

prediction of heart disease. 

 

2. RELATED WORK 

A quiet Significant amount of work related to the 

prediction on heart disease using machine learning 

algorithms has motivated this work. An efficient 

heart disease prediction has been made by using 

various algorithms some of them include 

LR(Logistic Regression), ANN(Artificial Neural 

Network), RF(Random Forest), XGBoost using uci 

dataset. 

We have trained all the models and tested them 

by using folding method. Finally, we compared the 

testing accuracies of all the four algorithms which 

we have used in our project and determined the 

algorithm which has 

higher accuracy. 
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3. METHODLOGY 

To develop any system, certain 

methodologies and techniques are used. 

The methodology used in this report is 

heart disease prediction using LR, RF, 

ANN, XGBoost algorithms. 
 
 

3.1 LOGISTIC REGRESSION 

Logistic regression is a process of modeling the 

probability of a discrete outcome given an input 

variable. The most common logistic regression 

models a binary outcome; something that can take 

two values such as true/false, yes/no, and so on. 

Multinomial logistic regression can model 

scenarios where there are more than two possible 

discrete outcomes. Logistic regression is a useful 

analysis method for classification problems, where 

you are trying to determine if a new sample fits best 

into a category. As aspects of cyber security are 

classification problems, such as attack detection, 

logistic regression is a useful analytic technique. 

 

 

 

 

 

 

 
Fig3.1: Logistic Regression 

3.2 RANDOM FOREST 

Random forest algorithm is one of the most 

effective ensemble classification approach. TheRF 

algorithm has been used in prediction and 

Logistic regression, despite its name, is a 

classification model rather than regression model. 

Logistic regression is a simple and more efficient 

method for binary and linear classification 

problems. It is an extensively employed algorithm 

for classification in industry.Scikit-learn has a 

highly optimized version of logistic regression 

implementation, which supports multiclass 

classification task.Logistic regression essentially 

uses a logistic function defined below to model a 

binary output variable. The primary difference 

between linear regression and logistic regression is 

that logistic regression's range is bounded between 

0 and 1. In addition, as opposed to linearregression, 

logistic regression does not require a linear 

relationship between inputs and output variables. 

This is due to applying a nonlinear log 

transformation to the odds ratio. 

Fitting logistic regression to the training set: 

Import Logistic Regression class from the SK learn 

 Import confusion matrix class to test the 

accuracy of the result 

 A model is built and deployed into the web 
application. 

probability estimation.RF consists of many 

decision trees .Each decision tree gives a vote that 

indicate the decision about class of the object. 

Random forest item was first proposed by Tin kam 

HO of bell labs in 1995. RF method combines 

bagging and random selection of features. There 

are three important tuning parameters in random 

forest 

1) No. of trees (n tree) 

2) Minimum node size 

3) No. of features employed in splitting each 
node 

Random forest algorithm advantages are listed 

below. 

1) Random forest algorithm is accurate 

ensemble learning algorithm. 

2) Random forest runs efficiently for large data 

sets. 

3) It can handle hundreds of input variables. 

4) Random forest estimates which variables are 
important in classification. 

5) It can handle missing data. 

6) Random forest has methods for balancing 

error for class unbalanced data sets. 

7) Generated forests in this method can be saved 

for future reference. 

8) Random forest overcomes the problem over 

fitting. 

9) In training data, RF is less sensitive to outlier. 

http://www.ijnrd.org/
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10) In RF, parameters can be set easily and 

eliminates the need for tree pruning. 

11) In RF accuracy and variable importance is 

automatically generated. 

Algorithm Random forest 

Step 1: From the training set, select a new 

bootstrap sample. 

Step 2: Grow on a un pruned tree on this bootstrap 

sample. 

Step 3: Randomly select (m try) at each internal 
node and determine best split. 

Step 4: if each tree is fully grown. Do not perform 

pruning. 

 

 

 

 

 

 

 

 

 
Fig3.2: Random Forest 

3.3 ARTIFICIAL NEURAL NETWORK 

Artificial neural network is used for complex and 
difficult tasks. Neural network is data mining tool 

used for classification & clustering. A neural 

network is typically a collection of neuron-like 

processing units with weighted connectionsbetween 

the units. There are two modes in artificialneural 
networks. First is activation transfer mode when 

activation is transmitted throughout the network and 

second is learning mode when the network 

organizes usually on the basis of the most recent 
activation Transfer. 

There are two types of NN based on learning 

technique: 

 
a) Supervised-output values are known 

beforehand (backpropagation algorithm) 

b) Unsupervised-output values are not known 

(clustering). 

Basically in ANN there are 3 layers as follow: 

1) INPUT LAYER: It accept the input bias values 

and pass to hidden layer by input layer this bias 

value is then multiplied by a weight and added to 

the sum that is going into the neuron. 

2) HIDDEN LAYER: At each neuron in the 
hidden layer, a weight is multiplied to the value 

from each input neuron. Then a combined value 

is produced by adding the resulting weighted 

values from each hidden layer neuron. This 

weighted sum is then given to the a transfer 

function ı, producing the outputs of value hj. The 

combined outputs obtained from the hidden layer 

neurons are then given to the neurons in output 

layer. 

3) OUTPUT LAYER: In this layer weight is 

multiplied to the value that is obtained from each 

hidden layer neuron, and then a combined value 

is produced by adding the resulting weighted 

values. 

 

 

 

 

 

 

 

 

 
Fig3.3: Artificial Neural Network 

3.4 XGBOOST 

XG-boost is an implementation of Gradient 

Boosted decision trees. It is a type of Software 

library that was designed basically to improve 

speed and model performance. In this algorithm, 

decision trees are created in sequential form. 

Weights play an important role in XG- boost. 

Weights are assigned to all the independent 

variables which are then fed into the decision tree 

which predicts results. Weight of variables 

predicted wrong by the tree is increased and these 

the variables are then fed to the second decision 

tree. 

These individual classifiers/predictors then 

assemble to give a strong and more precise model. 

It can work on regression, classification, ranking, 

and user-defined predict. 

Regularization: XG-boost has in-built L1 (Lasso 

Regression) and L2 (Ridge Regression) 

regularization which prevents the model from 

overfitting. That is why, XG-boost is also called 

regularized form of GBM (Gradient Boosting 

Machine). While using Scikit Learn libarary, we 

pass two hyper-parameters (alpha and lambda) to 

XG-boost related to regularization. alpha is used for 

L1 regularization and lambda is used for L2 

regularization. 

2. Parallel Processing: XG-boost utilizes the power 

of parallel processing and that is why it is much 

faster than GBM. While using Scikit Learn libarary, 

nthread hyper- parameter is used for parallel 

processing. 

http://www.ijnrd.org/


© 2023 IJNRD | Volume 8, Issue 1 January 2023 | ISSN: 2456-4184 | IJNRD.ORG 
 

 IJNRD2301323 International Journal of Novel Research and Development (www.ijnrd.org) d191 

 
 

 

3.Cross Validation: XG-boost allows user to run a 

cross-validation at each iteration of the boosting 

process and thus it is easy to get the exact optimum 

number of boosting iterations in a singlerun. This is 

unlike GBM where we have to run a grid-search 

and only a limited values can be tested. 

4.Effective Tree Pruning: A GBM would stop 

splitting a node when it encounters a negative loss 

in the split. Thus it is more of a greedy algorithm. 

XG-boost on the other hand make splits upto the 

max_depth specified and then start pruning the tree 

backwards and remove splits beyond which there is 

no positive gain. 

 

3.5 IMPLEMENTATION 

The steps involved in implementation are: 

 
3.5.1 Collection of Dataset 

3.5.2 Selection of attributes 

3.5.3 Data Pre-Processing 

3.5.4 Disease Prediction 

 

3.5.1. Collection of Dataset 

Collection of dataset Initially, we collect a 

dataset for our heart disease prediction system. 

After the collection of the dataset, we split the 

dataset into training data and testing data. The 

training dataset is used for prediction model 

learning and testing data is used for evaluating the 

prediction model. For this project, 80% of training 

data is used and 20% of data is used for testing. The 

dataset used for this project is Heart Disease UCI. 

The dataset consists of 76 attributes; out of which, 

14 attributes are used for the system. 

 

 

 

 

 

 

 

 

 

 

 
Fig3.5.1: Work Flow 

3.5.2. Selection Of Attributes 

It includes the selection of appropriateattributes 

for the prediction system. This is used toincrease 

the efficiency of the system. Various attributes of 

the patient like gender, chest pain type,fasting blood 

pressure, serum cholesterol, exang, etc are selected 

for the prediction. The Correlation matrix is used for 

attribute selection for this model. 

 

 

 

 

 

 

 

 

 

 

 

Fig3.5.2: Correlation Matrix 

3.5.3 Data Pre-Processing 

It is an important step for the creation of a machine 

learning model. Initially, data may not be clean or in 

the required format for the model which can cause 

misleading outcomes. In pre- processing of data, we 

transform data into our required format. It is used to 

deal with noises,duplicates, and missing values of 

the dataset. Data pre- processing has the activities 

like importing datasets, splitting datasets, attribute 

scaling, etc. Preprocessing of data is required for 

improving theaccuracy of the model. 

 

 

 

 

 

 

 

 
Fig3.5.3: Types Of Data Pre-Processing 

 

3.5.4 Disease Prediction 

Prediction of Disease Various machine learning 

algorithms like LR, RF, ANN, Xg- boost are used 

for classification. Comparative analysis is 

performed among algorithms and the algorithm that 

gives the highest accuracy is used for heart disease 

prediction. 

http://www.ijnrd.org/
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Fig3.5.4: Prediction Of disease 

 

4. CONCLUSION 
Nowadays, this disease is among one of the most 

common serious illest affecting human health. This 

Heart Disease detection system assists a patient 

based on his/her clinical information of them been 

diagnosed with a previous heart disease. The 

algorithms used in building the given model are 

Logistic regression, Random Forest Classifier, 

XGBoost and ANN. This is a project with a good 

future scope for the any of the age group who are 

having the symptoms this model will helpful for 

them in predicting the cardiac arrest. Random 

forest is having the high accuracy. 

 

5. FUTURE ENHANCEMENT 
We are going to extend our work in the next higher 

level by enhancing our model by using IOT. Our 

present model predicts the heart disease for the given 

data present in the dataset. This is completely depends 

on the dataset. But by using it we can gather the data 

from the body directly which becomes a smart heart 

disease prediction. 
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