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ABSTRACT:

This report represents the mini-project given to the students of the seventh semester for the partial realization of COMP
484, Machine Learning, provided by the department of computer science and engineering, KU. Cardiovascular diseases
have been the most common cause of death worldwide in recentdecades in developed, underdeveloped and developing
countries. Early diagnosis of heart diseaseand ongoing medical monitoring can reduce the deathrate. However, it is not
possible to track patients every day in all cases accurately and consulting a patient for 24 hours with a doctor is not
available as itrequires more wisdom, time and expertise. In thisproject, we developed and researched models to predict
heart disease through different patient heart attributes and detect impending heart disease using machine learning
techniques such as backward elimination algorithm, logistic regression and REFCV on the dataset publicly available on
Kaggle Webs ite, further evaluate the results using confounding matrix and cross-validation. An early prognosis of
cardiovascular diseases can help in making decisions about lifestyle changes in high- riskpatients and therefore reduce
complications, which can be a milestone in the field of medicine.
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1. INTRODUCTION

According to the World Health Organization, 12 million deaths from heart disease occur each year worldwide. The
burden of cardiovascular disease has increased rapidly worldwide in recent years. Much research has been conducted
with the aim of identifying the most influential factors of heart disease as well as accurately predicting overall risk. Heart
disease is also highlighted as a silent killerresulting in the death of the person without obvious symptoms. Early diagnosis
of heart disease plays a critical role in making decisions about lifestyle changes in high-risk patients and, therefore, in
reducing complications. This project aims to predict future heart disease by analyzing patient data thatclassifies whether
or not they have heart disease using machine learning algorithms. The main challenge of heart diseases is their detection.
There are tools that can predict heart disease, but they are either expensive or ineffective in calculating the probability of
easy heart disease in humans. Early detection of heart disease can reduce the death rate and overall complications.
However, it is not possibleto track patients every day in all cases accurately and consultation of a patient for 24 hours
by a doctor is not available because it requires more wisdom, time and care.Expertise. Because we have a good amount
of data in today's world, we can use various machine learning algorithms to analyze the data looking for hidden patterns.
Hidden patterns can be used for health diagnosis in medical data. Machine learning techniques exist all around us and
have been compared and used for the analysis of many types of data science applications. The main motivation for this
research-based project was to explore the methods of feature selection, preparation and dataprocessing behind machine
learning training models. With first-hand models and libraries, the challenge we face today is that of data where, in
addition to its abundance and our pre-built models, the accuracy we see during training, testing and the actual validation
has a larger variance. This project is therefore carried out with the motivation to explore behind the models and further
implement the logistic regression model to train the obtained data. Moreover, since all machine learning is motivated to
develop proper computational basis and decision support that canhelp in early diagnosis of heart disease, in this project,
we developed a model that classifies whetherthe patient will have heart disease in ten years or less.Based on various
characteristics (i.e. potential risk factors that may cause heart disease) using logistic regression. Therefore, the early
prognosis of cardiovascular diseases can help in making decisions about lifestyle changes in high-risk patients and, in
turn, reduce complications, which can be an important step in the field of Medicine.

2. LITERATURE SURVEY:

With the increasing development of medical science as well as machine learning, various experiments and researches
have been conducted in recent years, releasing the relevant important documents. Article

[1] proposes heart disease prediction using KStar, J48, SMO and Bayes Net and Multilayer Perceptron using WEKA
software. Based on multi-factor performance, SMO (89% accuracy) and Bayes Net (87% accuracy) achieve optimal
performance against KStar, Multilayer Perceptron, and J48 techniques using kfold cross-validation. the algorithms are
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still not satisfactory. Whereas if the accuracy performanceis improved more to give the hitter a decision on disease
diagnosis.[2] In a research conducted using the Cleveland dataset for heart disease which contains 303 instances and
used 10 times cross- validation, considering 13 attributes, implementing 4 different algorithms, they concluded that
Gaussian Naive Bayes and Random Forest provided an accuracy of 91.2% maximum [3]. ] Using the similar dataset
method from Framingham, Massachusetts, experiments were conducted using 4 models and were trained and tested with
maximum accuracy Neighbors K Classifier: 87%, Support Vector Classifier: 83 %, Decision Tree Classifier: 79%, and
Random Forest Classifier: 84% The dataset is publicly available on the Kaggle website at [4], which is from an ongoing
cardiovascular study ofresidents of the city of Framingham, Massachusetts. Provides patient information including over
4,000 records and 14 attributes. Attributes include: Age, Gender, Type of Chest Pain, Resting Blood Pressure, Serum
Cholesterol, Fasting, Blood Glucose, Resting EKG Results, Maximum Heart Rate, Angina exercise-induced, exercise-
induced ST depression, maximal exercise slope, number of major and target vessels ranging from 0 to 2, where 0 is no
heartdisease. The dataset is in Comma Separated Value (csv) format which is further prepared for data framessupported
by panda library in python

3. ALGOGRTHIM USED:

The main purpose of designing this system is to predict the ten-year risk of future heart disease. We have used Logistic
regression as a machine learning algorithm to train our system and various feature selection algorithms like backward
elimination and Recursive feature elimination. These algorithms are discussed below in detail.

Logistic Regression

Logistic regression is aanalysis algorithm based on the concept of probability. Supervised classification algorithm. It is a
predictive It measures the relationship between the dependent variable (TenyearCHD) and one or more independent
variables (risk factors) by estimating the probabilities using the underlying logistic function (sigmoid function). The
sigmoid function is used as a costfunction to constrain the logistic regression hypothesis between 0 and 1 (crush) i.0 < h6
(x) < 1. In logistic regression, the cost function is defined as:

(h0 (x)), y) = {- log (h0 (x))ify =1 - log (1 - hO (x))ify = 0 Logistic regression relies heavily on presenting the data
correctly. So, to make the model more powerful, the important features of the available dataset are selected using back-
suppression and recursive-suppression techniques.

Backward elimination method:

When building a machine learning model, only features that have a significant influence on the target variable. ard
elimination method to select features, the first step is to select a significance level or P- value. For our model, we chose a
significance levelof 5% or a P-value of 0.05. The feature with a high P-value is identified and if its P-value is above the
significance level, it is removed from the data set.The model fits again with a new data set and the process is repeated
until all remaining features in the data set are below the significance level. In this model, the male factors, age,
cigsPerDay, prevalent Stroke, diabetes, and sysBP were chosen as significant after using the retrograde elimination
algorithm.

Recursive Feature Elimination

Cross Validation (RFECV) works with the best performance. Recursive feature elimination (RFE) repeatedly fits a model
and removes the weakest feature until the specified number of features is reached. The optimal number of features is used
with RFE to evaluate subsets of different features and select the collection with the best feature score, namely RFECV.
The main problem with this algorithm is that it can be expensive to run. Therefore, it is better to reduce the number of
features beforehand. Because related entities provide the same information, these entities can be deleted before
RFECV.To solve this problem, the correlation matrix is drawn and the related features are deleted

4. EXPERIMENT AND RESULT

Data preparation Since the dataset consists of 4240 observations with 388 missing data and 644 observations at risk of
heart disease, two different experiments were performed for data preparation. First, we checked by deleting missing
data,
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Fig 1: Comparsion of Data set

This leads to a small number of observations that provide irrelevant training to our model. Next, we progressed by
imputing the data with the mean value of the observations and scaling it using Sklearn'sSimple Imputer and Standard
Scaler modules. Further the data was passed through thebackward elimination function to selectthe features which gave

following result
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Fig2: Data Collection Methods
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A confusion matrix, also called an error matrix, is a table often used to describe the performance of aclassification model
(or "classifier") on a set of test data whose true values are known. Allows you to view the performance of an algorithm.
Makes it easy to identify confusions between classes and. one class is usually mislabeled as the other. The key to the
confusion matrix is that the number of correct and incorrect predictions is summarized with count values and broken
down for each class, not just the number of errorsmade.
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Fig 4: Comparison of Various Algorithm
5. CONCLUSION:
An early prognosis of cardiovascular diseases canhelp in making decisions about lifestyle changes in high-risk patients
and, therefore, reduce complications, which can be a milestone in the field of medicine. This project solved the feature
selection
i. Backward elimination and RFECV underlying the models and successfully predicting heart disease, with an 85° cure.
The model used was logistic regression. Also for its improvement, we can train on models and predict types of
cardiovascular diseases by providing recommendations to users and also use more advanced models.
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