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Abstract - This study investigates the application of machine learning (ML) for early detection of thyroid disease. We analyze patient data and thyroid function tests to develop a classification model for categorizing individuals as "Negative," "Sick," "Hyperthyroid," or "Hypothyroid." Support Vector Classifier (SVC) and Random Forest algorithms are employed for robust analysis. This approach aims to improve diagnostic accuracy, facilitating timely intervention and personalized care. By providing clinicians with a reliable tool for identifying at-risk individuals, this study contributes to improved healthcare outcomes for patients with thyroid disorders.
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1.INTRODUCTION

This work explores thyroid diseases, highlighting two main types: hypothyroidism (underactive) and hyperthyroidism (overactive). It outlines common causes and symptoms of each. Machine learning (ML) is presented as a promising approach for early detection. By analyzing patient data and test results, ML models can distinguish normal function from abnormalities. Techniques like Support Vector Machines and Neural Networks are employed for accurate classification. Integration with medical imaging further enhances detection. Overall, ML contributes to efficient and effective healthcare delivery in thyroid disease diagnosis.
2. Body of Paper
Machine learning has shown promise in supporting thyroid disease detection. Existing research explores various algorithms, including Artificial Neural Networks, Decision Trees, and Support Vector Machines (SVMs). Studies by [Rastogi, S., & Srivastava, S.] (2019) and [Sivapriya, S., & Balaji, S.] (2020) achieved promising results using these techniques.
This project builds upon this research by employing both SVC and Random Forest Classifiers. SVC excels at binary classification, while Random Forests handle complex datasets effectively. Combining these approaches, we aim to achieve high accuracy and robustness in detecting thyroid disease.
Methodology
Data Acquisition and Preprocessing:
Our project utilized a dataset containing patient attributes and thyroid function test results. The data included features like age, T3, TT4, T4U, FTI, sex, and disease status (sick, pregnant, thyroid surgery history, goiter, tumor). Data pre-processing steps like handling missing values and feature scaling were employed to ensure model efficiency.
Machine Learning Approach:
This project utilizes two machine learning algorithms:
· Support Vector Classifier (SVC): SVC excels at finding hyperplanes that best separate data points belonging to different classes. In our case, it will classify individuals into healthy, hyperthyroid, or hypothyroid categories.
· Random Forest Classifier: This algorithm constructs multiple decision trees based on random subsets of features. The final prediction is based on the majority vote of these trees, improving accuracy and handling complex data effectively.
The data was split into training (80%) and testing (20%) sets. The training set was used to train the models, while the testing set evaluated their performance on unseen data.
Table -1: Table format
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Discussion:
The high accuracy suggests that our model has the potential to be a valuable tool in supporting early detection of thyroid disease. However, some limitations exist. The model's performance depends on the quality and size of the training data. Additionally, factors like imbalanced data sets within different disease categories could affect accuracy.
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Fig -1: Figure

3. CONCLUSIONS
This study explores using machine learning to develop a diagnostic tool for early detection and classification of thyroid disorders. By analyzing patient data and test results with algorithms like SVC and Random Forest, the project demonstrates accurate patient classification. Interpretable models enhance understanding of disease detection. Limitations include data availability, imbalanced datasets, and the need for clinical validation. Future work will explore deep learning, longitudinal data analysis, and telemedicine integration. Addressing ethical considerations like privacy and equitable access is crucial. Overall, this project represents a significant step towards personalized medicine, empowering clinicians with accurate tools for early intervention and improved patient outcomes.
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Random Forest Classifier are 61% and 90% respectively.

Model Name Precision Recall F1 Score Accuracy
Random Forest
. 0.91804 0.91284 0.91175 0.91284
Classifier
Support Vector
. 0.61974 0.61370 0.61639 0.61370
Classifier
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