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Abstract- The human heart is one of the prominent and complicated organs, which holds the responsibility of pumping
and purifying the blood. Due to present busy life cycle, humans get into stress in their daily life, which leads to Heart
attack disease. Cardiovascular attack can occur at any age in life. Prediction of cardiovascular attack at the early stage
and providing guidance to the patients can save the human life. Artificial intelligence and machine learning industry is a
very fast-growing field, which can provide a promising solution in medical industry. To overcome the problem of heart
disease, in this work, cardiovascular disease prediction using machine learning is proposed. This research is helpful in
medical industry to analyze the patients with heart attack related issues. The proposed system is used to analyze
cardiovascular attack disease with different types of supervised machine learning algorithms. UCI Repository Machine
Learning dataset is used and in total 7 different models are used and compared in the analysis. The proposed algorithms
for analysis are Naive Bayes, Logistic Regression, Support Vector Machine, Decison Tree, Random Forest, Neural
Network and K-Nearest Neighbor. The algorithm was well trained and experiments were conducted on different models.
The results of this proposed algorithm were able to analyze cardiovascular attack more effectively. Logistic Regression of
accuracy 82.6% and Random Forest of accuracy 90.7% of success were achieved.

Keywords: Heart disease, Logistic Regression, Supervised Machine Learning, Random Forest, Support Vector
Machine.

1] Introduction:

As per the survey of World Health Organisation, millions of people have faced and lost their lives due to heart attack
disease. Early prediction helps the medical industry to handle disease in a promising life saving model. The main function of
the heart is to pump and purify the blood and supply it to the various part of the human body. Cardiovascular attack disease
can occur due to multiple types of medical disorders like uncontrolled stress and long-term diseases like diabetics, blood
pressure, paralysis and many more. Due to today’s modern world life style and bad habits of food consumptions also leads to
cardiovascular disorders.

As perthe World Health Organisation, cardiovascular related diseases lead to death of 17.7 million lives every year,
and it amost 31% of all global deaths. Indiaisin top 5 positions in heart attack related death rates. Heart attacks have killed
1.7 million Indians in 2016, according to the 2016 Global Burden of Disease Report, released on September 15, 2017. Heart
related diseases increase the spending on health care and also reduce the productivity of an individual. Estimates made by the
World Health Organisation (WHO), suggest that India has lost up to $237 billion, from 2005-2015, due to heart related or
cardiovascular diseases.

Artificial Intelligence (Al) and Machine Learning (ML) are the emerging technologies, which is going to lead
automation world to the next generation technology. New and enhanced methods are applied in Neural Network and Deep
Neural Network (DNN) to handle complex issues. Huge job and requirements are getting generated to processing these real
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time data, images and videos which has lead to a new technical field of Data Science or Data Analyst. In medical industry, all
kind of CT, MRI, Ultrasound, ECG, EEG and many more scanned images data can be analyzed with Artificia Intelligence

techniques.

I11Related Work

Many researchers have proposed multiple machine learning methods to diagnosis heart disease. J P Li [1] have
recommended Prediction of the heart disease usingfeature selection algorithm FCMIM-SVM Techniques with an accuracy of
76%. The main objective isto predict the occurrence of heart disease for early automatic diagnosis of the disease within result
in ashort time.
M S Raja[2], have used Cleveland dataset having 303 data, with some data having missing attributes. Pre-processing of data
is implemented by just removing the missing value from the dataset which are six in number and then from the remaining 297
data, they divided the data as training 70% and testing 30% before training Linear Regression algorithm.
Ali, Liagat, et al, [5] propose a system containing two models based on linear Support Vector Machine (SVM). The first one
iscalled L1 regularized and the second oneis called L2 regularized. First model is used for removing unnecessary features by
making coefficient of those features zero. The second model is used for prediction. Predication of disease is done in this part.
To optimize both models they proposed a hybrid grid search algorithm. This algorithm optimizes two models based on
metrics: accuracy, sensitivity, the Matthews’s correlation coefficient, ROC chart and area under the curve.
111 ]Proposed M ethodol ogy:
The implementation of this work is done using UCI Machine Learning Repository Dataset. This is an open-source dataset
which is downloaded from Kaggle website. This UCI dataset contains 303 samples of data with 14 input parameters and 1
output parameter. The output label is having two classes heart disease and no heart disease. The dataset is with different
medical parameters such as age, sex blood sugar, heart rate, are some of the attributes are included to identify with the output

class, if the person has heart attack disease or not. The list of the parametersis shown in the below Table.1.

SNo | Attribute Value Description
I |age H-62 age in years
2 |sx (1 - male. 1- female gender
I g I-typical angina; 2-ztypical angina chest pain type
-non-angimal pein; 4-ssymptomatic
4 | tresthps Numeri¢ vahue{140mm Hg) resting blood pressure in mim/Hg
5 | chol Numeric value(289mg/dl) serum cholesterol in my/dl
6 | [-true, (-false fasting blood pressure>20mg/dl
7| restecg (l-normal, 1-naving ST-T, 2-hypertrophy resting electrocardiographic results
§ | thalach 140,173 maximur heart rate achieved
k) exang l-yes, O-no exereise induced anging
10| oldpeak Numeric value ST depression induced by exercise relative
Lo rest
11| slope [-upsloping, 2-flat, 1-downsleping the slope of the peak exercise ST segment
12 |a (-3 vessels number of major vessels colored by
flourosopy
13 | thal 3-normal, f-fixed defect, T-reversable defect | thalassenia
14| num (< 50% diameter narrowing diagnosis of heart disease (anglographic
1> SU% diameter narrowing discase status)

Table.1l. UCI Dataset
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The steps carried out in this system where the first method is to collect the details of the patients who suffered from the
cardiovascular attack disease. After the complete observation and study of the data, only the required attributes are considered
to carry out the pre-processingstage according to the algorithm used for implementation.Every supervisedmachine learning
algorithm is implemented individually and the prediction of accuracy is done. The proposed system diagram is shown in the
below Fig.1.
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Fig.1. Proposed System

UCI Dataset is used to train the supervised machine learning model. The pre-processing stage involves data visuaization. To
analyze the data, pandas library is used. All the required libraries are installed using pip command. Jupyter notebook tool is
used to execute the code. In jupyter tool, codes are written and executed in cells. While testing the code, individual cell can be
executed which saves the developer time. Matplotlib and seaborn packages are used for graphical visualization. Matplotlib is
best library package for data visualization. Graphical view makes the data reading in efficient way. Science kit learn
(Sklearn) is the packages which played a major role in the analysis. Sklearn library was introduced in 2000, which is alibrary
ofprogramming functions aimed primarily at projects based on machine learning algorithms.

The dataset is splited in ratio of 80:20 (train: test), to build the training model. The proposed methodology is mentioned in
Fig.2.
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Fig.2. Methodology

IV]Results:
Different statistical approaches where analyzed in the implementation of pre-processing stage of UCI dataset. The

correlation matrix of all the parameters was drawn using seaborn library packages. The training data is passed for all the
selected supervised machine learning models. The below graph Fig.3, shows the representation of the bar graph which have

comparison of all algorithms used for implementation.
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Fig.3. Heart attack analysis based on age attribute
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Fig.4. Algorithm Comparison Graph

m (ogistic_Reg

W Decizion_Tres

— Fando_Forest

— Support Vector Machme
Havie_bayen
incar_regression

Fig.5. Algorithm Comparison Graph of coded M achine lear ning techniques.

The final best two models, Logistic Regression and Random Forest of the proposed method have given better
validation accuracy for the training and testing data. F1 score, precession, recall were calculated with confusion matrix. The

accuracy result of best two modelsis shown in below Fig.6.
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Fig.4. Accuracy Result of Best 2 models
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V]Conclusion:

In this proposed work, an efficient method of multiple supervised machine learning algorithm were analysed using
UCI Repository Machine Learning Dataset. The UCI dataset was used to train the listed algorithms likeNaive Bayes, Logistic
Regression, Support Vector Machine, Decision Tree, Random Forest, Neural Network and K-Nearest Neighbour. With this
study, the results to analyze cardiovascular attack more effectively analyzed withLogistic Regression of accuracy 82.6% and
Random Forest of accuracy 90.7% were achieved.Based on the experimental results, our proposed model was able to
outperform cardiovascular disease detection methods with respect to accuracy, precision, recall and F1 measure. As a future
scope, this research work can be extended further with large dataset. The model developed can be used for patients to get

early prediction of cardiovascular attack disease to save human life.
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