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Abstract 

Thyroid disease is one of the most common diseases and increasing at an alarming rate daily. Accurate and early diagnosis is crucial for effective treatment and 

management. Machine learning (ML) models have shown promising results in diagnosing thyroid disease using patient data. But existing methods are less focused on 

dataset balancing and feature engineering part to detect thyroid disease.  Our work proposes a cluster-wise data balancing technique to overcome the data imbalance 

problem. Some feature selection techniques are applied to improve the accuracy of detecting thyroid disease. After that, some machine learning algorithms are used, and 

their performance is compared with preprocessing techniques and without preprocessing techniques. Finally, some explainable artificial intelligence (XAI) tools are applied 

to make the model more transparent and trustworthy because of the machine learning black-box nature. Our results demonstrate the effectiveness of ML models in 

diagnosing thyroid disease and provide insights into the decision-making process of these models. 
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How to solve??? 

Using Oversampling or Undersampling technique!!! 

 

 Problem of oversampling: might occur Overfitting.  

 Problem of  undersampling: could discard potentially useful data. 

Proposed data 

balancing technique 
Proposed method  

To overcomne this problem, a combination of an oversampling technique 

(SMOTE) and an undersampling technique (TomekLinks) is used  in our 

work after dividing the dataset clusterwise. 

Global Interpretability 

Local Interpretability 

Machine Learning 

Classifiers 

Accuracy 

Logistic Regression 0.78 

Decision Tree 0.993 

Random Forest 0.996 

Multinomial Naive Bayes 0.73 

K Nearest Neighbour 0.923 

Gradient Boosting 0.995 

AdaBoost 0.992 

Stochastic Gradient Descent 0.73 

XGboost 0.995 

 In Alyas et. al’s(2022) study, four machine learning algorithms 

namely Decision Tree (DT), Random Forest (RF), K-Nearest 

Neighbor (KNN), and Artificial Neural Network (ANN) were all 

used where RF provides the highest accuracy. 

 In 2022, Chaganti et al’s presented five ML models and three deep 

learning (DL) models in addition to four feature selection strategies. 

 Again in 2022, Alsaadawi et al’s used different ensemble methods 

after using Synthetic Minority Over-sampling Technique (SMOTE) 

to balance the data and the Recursive Feature Elimination technique 

(RFE) to pick the features.  

 Arjaria et al’s (2022) conducted an explainability approach to the 

thyroid dataset based on the logistic regression model but no 

preprocessing techniques were used.  

Among various diseases, thyroid disease has received comparatively 

less attention according to Rekha et al’s study. 

Previous works are less focused on data balancing and feature 

engineering part. 

A comprehensive analysis of numerous ML models is now necessary 

to determine which performs the best. 

Even though honesty, transparency, and trust are the major concerns 

in the medical field as a whole, a few publications have focused on 

using XAI to study thyroid disease. 
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Background 
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