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Abstract— Heart disease is becoming the leading cause of death in worldwide. In today’s world
due to work load and changes in the human lifestyle lead to many diseases. Early detection of any
disease prevents human life and save it from other damage also, artificial intelligence techniques
provide the greatest results for every sector, health care or medical science is one of them. In this
paper, we present cardiovascular disease prediction using machine learning techniques such as
logistic regression, random forest, and k-nearest neighbor classifier, our result shows that better
than existing techniques, here results are evaluated in the form of quality of performance
parameters measured such as accuracy, precision, recall, and F1-score, all the results are based
on respective confusion matrix which is based on some parameters like true positive rate, false
positive rate, true negative rate, and false negative rate.

Index Terms— Machine Learning, Kaggle Dataset, Artificial Intelligence, Accuracy, Prediction
System

|. INTRODUCTION

Your goal is to simulate the usual appearance of papers in a Conference Proceedings or Journal Publications. We
are requesting that you follow these guidelines as closely as possible.

World health organization conveys that the death rate from diseases is very high in recent years, and heart disease
has a very high rate of death. Heart disease happens because of an unfortunate way of lifestyle, high rate of smoking
and drinking, high admission of fats, hypertension, and diabetes. Heart disease also called cardiovascular sickness
may happen sometime due to diabetics and sometimes due to coronary disease. World health organization suggests
that if we predict heart patients at an early stage so the chances of life may increase and we also reduce the death
rate of heart disease. Over the last two decades, many researchers work in the healthcare sector, and applied data
mining techniques, artificial intelligence, and optimization techniques.

Recently Artificial intelligence, Machine learning, and deep learning models have been successfully developed in
various applications, healthcare sector is one of them, and these models are used to process biomedical data,
detection of various diseases, and survival outcomes, and prediction of disease at an early stage. Especially
machine learning algorithms are widely applied in clinical diagnosis system, medical imaging, and disease
diagnosis and prediction systems to develop computer-aided diagnosis systems.

In this work, we divided the dataset into the train and test dataset in a ratio of 7.5:2.5, where train data work as the
teacher on test data. After splitting the dataset pre-processing techniques are applied to remove the noise, identify
missing value, and null value, and remove any types of duplicity in the dataset (if exist). Here confusion matrix a
gives co-relation between the actual value and predicted value of respective datasets which is based on some
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parameters like true positive rate, true negative rate, false positive rate, and false negative rate, where it provide
the value in the form of 0 and 1, O (zero) if no heart disease present and 1 (one) if any heart disease present. The
rest of this paper is organized as follows, the next section presents the literature survey work in the form of a
comparative table and graph specific for accuracy parameters, in the next section we present the dataset and
division of data i.e. train and test data, in the next section we discuss the performance parameter used in our
simulation comparative performance evaluation, in the next section we present the result analysis and finally we
present the conclusion and future scope of these work.

Il. EXISTING WORK

In this section we present the literature survey work which is based on existing work done by researchers, here we
include existing researchers’ work including used techniques and, published years, and here also include some
performance parameters like accuracy to justify their works. Here we discuss the comparative existing work in the
form of a table and graph.

TABLE |: STUDY OF EXISTING WORK WITH THEIR ACCURACY AND LIMITATIONS.

Ref  [Techniques Published IAccuracy

No 'Year

[2] Support  Vector Machines 2022 88.4 %

[3] Confident Res Net 2022 90.2%

[5] Regressive Learning-Based Neural Network 2021 89.2 %
Classifier

[6] Under sampling Clustering Oversampling 2020 79.3 %
|Algorithm

[8] Support  Vector Machine 2020 87.7 %

[13] [(Gradient Boosting 2021 70.1 %

[15] [Decision Tree Bagging Method 2021 87.5 %

Figure 1: The above figure shows the comparative accuracy for the existing work in health care.

I1l. DATASETS AND ATTRIBUTES
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In this section we discuss the heart disease dataset, extracted from the kaggle dataset used for the experimental
process, to train the machine learning algorithm, we mention the target column in the data set, then we divide the
data set into two small data sets. Training-set to train the algorithm is the Test-set to test it. The below figure
explains how we did to apply the Machine Learning algorithm, Where we first decompose our dataset in two parts
as mentioned before, then in Training Set we divide the data again, for training and validation.
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Figure 2: splitting dataset [10].

IV. PERFORMANCE PARAMETER

Confusion Matrix( CM) is used to define the delicacy criteria. The CM interprets the items about the work done.
The confusion matrix components for the heart disease classification process examined in the study are defined as
follows; In the proposed study, various metrics are utilized to compute the performances of MLA techniques.
These metrics are calculated on CM. TP (True Positive): Data count, which is essentially true and categorized as
true. FN (False Negative): Data count, which is essentially true but categorized as false. FP (False Positive): Data
count, which is essentially false but categorized as true. TN (True Negative): Data count, which is essentially false
and categorized as false. In the below tables, 0 means "'no heart attack risk", and 1 means "heart attack risk".

TABLE Il: COMPLEXITY MATRIX.

0 1
0 TP FN
1 FP TN

Accuracy: Usually a measure of how often classifiers are estimated correctly. The accuracy rate of the developed
algorithm is calculated according to Equation.

Accuracy = TP+TN/TP+TN+FP+FN
Sensitivity (Recall): Indicates the rightly classified positive values from the positive samples' total count.
Recall = TP/TP+FN
Precision: It shows how many of the values we estimated as positive are essentially positive.
Precision = TP/TP+FP

F1 Score: Precision and sensitivity are the harmonic means, so it's a powerful metric for calculating model
performance. The precision in calculating the F-Score is represented as P and R respectively.

F1-Score = 2 « Px R/P+R

V. RESULT ANALYSIS

ML (machine learning) algorithm plays a vital role in every sector nowadays, ML algorithms are a subset of
artificial intelligence techniques, in this work we used some machine learning algorithms like logistic regression,
random forest, and k-nearest neighbor classifier to predict the heart disease in a patient’s and compare performance
parameters value like accuracy, precision, recall and, F1-score. that is one supervised, random forest, is used for
regression as well as for classification, it is primarily preferred for classification goal. Here we present
experimental results and observed that logistic regression gives better results than other machine learning
algorithms.
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Figure 4: The above picture shows the confusion matrix of random forest models
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Figure 3: The above picture shows the dataset data frame.
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Figure 5: The above picture shows the ROC of random forest models.
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Figure 6: The above picture shows the final F1-score comparison of three different models i.e. logistic regression, random forest, and K-
nearest neighbor classifier.
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Figure 7: The above picture shows the final Accuracy, precision, recall and, F1-score comparison of three different models i.e. logistic
regression, random forest and, K-nearest neighbor classifier.

VI. CONCLUSION

The result of this work depicts that the logistic regression method provides better results than random forest and,
k-nearest neighbor classifier, In this work, we evaluate the performance parameters like accuracy, precision, recall
and, f1-score with all these classification techniques with a confusion matrix. In future work, we also suggest some
feature reduction techniques and deep learning models with the kernel improve results.
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