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Abstract—Day by day the cases of heart diseases are increasing at a rapid rate and it’s very Important and concerning to
predict any such diseases beforehand. This diagnosis is a difficult task i.e. it should be performed precisely and efficiently.
The research paper mainly focuses on which patients is more likely to have a heart disease based on various medical
attributes. We used machine learning algorithm such as logistic regression and to predict and classify the patient with heart
disease. A quite Helpful approach was used to regulate how the model can be used to improve the accuracy of prediction of
Heart Attack in any individual.
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I. INTRODUCTION

The Given heart disease prediction system enhances medical care and reduces the cost. This project gives us significant
knowledge that can help us predict the patients with heart disease It is implemented on the .pynb format.Machine Learning is a very
vast and diverse field and its scope and implementation is increasing day by day. Cardiovascular diseases are very common these
days, they describe a range of conditions that could affect your heart. Day by day the cases of heart diseases are increasing at a rapid
rate and it’s very important and concerning to predict any such diseases beforehand. This project focuses on mainly data mining
techniques like Logistic regression. The accuracy of our project is 85% for which is better than previous system where only one
data mining technique is used. Logistic regression falls under the category of supervised learning. Only discrete values are used in
logistic regression. By using this dataset, we predict whether the patient can have a heart disease or not. To predict this, we use 13
medical attributes of a patient and classify him if the patient is likely to have a heart disease. These medical attributes are trained
under the algorithms: Logistic regression.
The objective of this project is to check whether the patient is likely to be diagnosed with any cardiovascular heart diseases based
on their medical attributes such as gender, age, chest pain, fasting sugar level, etc. By using this dataset, we predict whether the
patient can have a heart disease or not. To predict this, we use 14 medical attributes of a patient and classify him if the patient is
likely to have a heart disease. These medical attributes are trained under three algorithms: Logistic regression.

1. METHODOLOGY

This paper shows the analysis of various machine learning algorithms , the algorithm that are used in this are logistic regression
. The proposed methodology includes steps:
Data Collection and Preprocessing: The dataset consists of a total of 1328 attributes using 13 features available in the Kaggle
website for the analysis.
Classification: The input dataset is split into 80% of the training dataset and the remaining 20% into the test dataset. Training
dataset is the dataset which is used to train a model. Testing dataset is used to check the performance of the trained model. For the
algorithms the performance is computed and analyzed based on different metrics used such as accuracy and logistic regression.
Logistic Regression: It is a classification algorithm mostly used for binary classification problems. In logistic regression instead
of fitting a straight line or hyper plane, the logistic regression algorithm uses the logistic function to squeeze the output of a linear
equation between 0 and 1. There are 13 independent variables which makes logistic regression good for classification.

Logistic regression is a one of the machine learning classification algorithm for analyzing a dataset in which there are one or
more independent variables (1Vs) that determine an outcome and also categorical dependent variable (DV). Linear regression uses
output in continuous numeric whereas logistic regression transforms its output using the logistic sigmoid function to return a
probability value which can then be mapped to two or more discrete classes. The logistic regression forms three types as below. a)
Binary logistics regression (two possible outcomes in a DV) b) Multinomial logistics regression (three or more categories in DV
without ordering)  Ordinal logistics regression (three or more categories in DV with ordering).
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Table 1: Various attributes used are listed below:

S.No  Observation Description Values
1L Age Age in Years Continuous Begin
2 Sex Sex of Subject Male/Female ;
3 cP Chest Pain Four Types Data
4, Trestbps Resting Blood Pressure Continuous collection/Data
5. Chol Serum Cholesterol Continuous PreProcessing
6. FBS Fasting Blood Sugar <,or> 120 mg/dl |
7. Restecg Resting Electrocardiograph Five Values e
8. Thalach Maximum Heart Rate Achieved ~ Continuous | Classification
9. Exang Exercise Induced Angina Yes/No ~ *
10. Oldpeak ST Depression when Workout  Continuous Training Data Test Data
compared to the Amount of T T
BTN CIassiannon *
11. Slope Slope of Peak Exercise ST up/ Flat /Down Techniques » Test the model
segment T
12. Ca Gives the number of Major 03
Vessels Coloured by > Result -
Fluoroscopy T
13. Thal Defect Type Reversible/Fixed/Normal +
14. Num(Disorder) Heart Disease Not Present /Present in
¢ End
the Four Major types.
Figurel: shows methodology of this project
I11.  RESULTS

The output will give a prediction result if the person has a heart disease or not .Our project also tells us that Logistic Regression in
the prediction of the patient diagnosed with a heart Disease. This proves that Logistic Regression is better in diagnosis of a heart
disease. The accuracy on training data is 86% and accuracy on testing data is 83%. Use of more training data

V. CONCLUSION

This project helps us predict the patients who are diagnosed with heart diseases by cleaning the dataset and applying logistic
regression to get an accuracy of an average of 85% on our model . The accuracy on training data is 86% and accuracy on testing
data is 83%. Use of more training data ensures the higher chances of the model to accurately predict whether the given person has
a heart disease or not ensures the higher chances of the model to accurately predict whether the given person has a heart disease or
not. There are a number of medical databases that we can work on as these Machine learning techniques are better and they can
predict better than a human being which helps the patient as well as the doctors.

Data Pre-Processing: In order to build up a more accurate ML model, data preprocessing is required. Data pre-process is the
process of cleaning the data. This includes identification of missing data, noisy data and inconsistent data. This is followed by
classifying the data into training and test data and then applying accuracy and logistic regression algorithm to the data. Confusion
matrix is also used to check reliability of the data.

Confusion Matrix Outcomes: This has been used to indicate the summary of prediction results including correct and incorrect on
a classification problem. Further, this was used to not only errors but also types of errors. The segments of the confusion matrix
indicate the following parameters. True Positives (TP): cases which are predicted yes (they have the disease), and they do have the
disease. True Negatives (TN): cases which are predicted no, and they do not have the disease. False Positives (FP): cases which
are predicted yes, but they do not actually have the disease (Type | error). False Negatives (FN): cases which are predicted no, but
they actually do have the disease (Type Il error). The following outcome indicates the confusion matrix of the database.
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Figure 2: Shows confusion matrix
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