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Abstract: The passage describes a study aimed at predicting the possibility of a stroke using various
machine learning and deep learning techniques. It starts by highlighting the significance of strokes as a
medical emergency, emphasizing their potential to cause severe damage and even death. The World Health
Organization's declaration that stroke is a leading cause of mortality and disability globally underscores
the urgency of early detection.

I. INTRODUCTION
To address this, the study utilizes a dataset from Kaggle and employs a range of classification models,
including traditional machine learning algorithms like Random Forest, Decision Tree, Logistic Regression,
SVM, Naive Bayes, as well as ensemble methods like XGBoost, Ada Boost, and Light Gradient Boosting
Machine. Additionally, deep neural networks, specifically three-layer and four-layer artificial neural
networks (ANN), are utilized for classification tasks.
The results indicate that the Random Forest classifier achieves the highest classification accuracy at 99%,
among all the machine learning classifiers. Furthermore, the four-layer deep neural network (4-Layer
ANN) outperforms the three-layer ANN, achieving an accuracy of 92.39% when using selected features as
input.
Despite the success of both machine learning and deep learning approaches, the study concludes that
machine learning techniques overall outperformed deep neural networks in this particular task of stroke
prediction.
In summary, the study underscores the importance of early stroke detection and demonstrates the efficacy
of employing various machine learning and deep learning techniques for this purpose. While both
approaches show promise, the results suggest that machine learning models, particularly Random Forest,
are more effective in predicting the likelihood of strokes based on the given dataset

Deep Neural Network (DNN):

e A Deep Neural Network is a type of artificial neural network (ANN) that consists of multiple
layers of interconnected nodes, known as neurons. Each neuron in one layer is connected to the
neurons in the next layer, forming a complex network capable of learning intricate patterns from
data.

e In the context of stroke prediction, a DNN would be trained on a dataset containing various
features related to patients' health, lifestyle, medical history, etc. The network learns to recognize
patterns in these features that are indicative of a person's likelihood of experiencing a stroke.

e DNNs are particularly effective at capturing nonlinear relationships in data and can automatically
extract relevant features from raw input, making them suitable for tasks where the relationships
between variables are complex and not easily characterized by traditional methods.

Extreme Gradient Boosting (XGBoost)
e XGBoost is a machine learning algorithm that belongs to the ensemble learning family,
specifically the gradient boosting method.
e It works by sequentially adding decision trees to an ensemble, with each new tree correcting the
errors made by the previous ones. This iterative process allows XGBoost to learn complex patterns

RS
W

D

&

in the data and improve predictive performance.
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e In the context of stroke prediction, XGBoost would be trained on a dataset similar to that used for
DNNs. It would iteratively build a collection of decision trees, each focusing on different aspects
of the data, to collectively make accurate predictions about stroke risk.

Machine Learning (ML):

e  Machine learning is a broader field encompassing various algorithms and techniques that enable
computers to learn from data without being explicitly programmed.

e In the context of stroke prediction, machine learning techniques include not only ensemble
methods like XGBoost but also other algorithms like Random Forest, Logistic Regression, Support
Vector Machines (SVM), Decision Trees, Naive Bayes, and K Nearest Neighbors (KNN).

e Each of these algorithms has its strengths and weaknesses, and their effectiveness depends on the
nature of the data and the specific task at hand. For example, Random Forest is known for handling
high-dimensional data well and being robust to overfitting, while SVMs are effective in handling
complex relationships in data.

Stroke Prediction:

e Stroke prediction refers to the task of using various features or risk factors associated with
individuals to predict the likelihood of them experiencing a stroke in the future.

e Features used for stroke prediction can include demographic information (age, gender), medical
history (hypertension, diabetes), lifestyle factors (smoking, physical activity), and physiological
measurements (blood pressure, cholesterol levels), among others.

e By analyzing these features and their relationships with stroke occurrence, machine learning and
deep learning models can help identify individuals at higher risk of experiencing a stroke, allowing
for early intervention and preventive measures to be taken.

II. CONCLUSION
Stroke is a potentially fatal medical condition that needs to be treated right away to prevent future consequences. The
creation of a machine learning (ML) and Deep Learning model could help with stroke early diagnosis and subsequent
reduction of its severe consequences. This study examines how well different machine learning (ML) as well as
Boosting algorithms predict stroke based on various biological factors. With a classification accuracy of 99%, and AUC
of 1, random forest classification exceeds the other investigated techniques. According to the study, the random forest
method performs better than other methods when forecasting brain strokes using cross-validation measures.
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Data pre-processing is necessary prior to model construction in order to eliminate a dataset's undesirable noise and
outliers, which could cause the model to deviate from its intended training. This phase deals with all the issues that keep
the model from operating more effectively. Data must be cleansed and processed for model development after the
pertinent dataset has been collected. Twelve attributes make up the dataset, as was previously said. The column id is
firstly ignored because its inclusion has no impact on model creation. After that, the dataset is checked for null values
and filled if any are found. In this instance, the data column's "most frequent" value is used to fill in the null values in
the BMI column. The string literals in the dataset are changed by label encoding into integer values that the computer
can understand. It is necessary to transform the strings to integers because the computer is typically educated on
numerical data.
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