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(EJ» Summary

ﬁ)iabetes mellitus is a chronic disease that elevates blood glucose levels and, if uncontrolleh
can damage various body systems, particularly the heart, blood vessels, and nerves. Early
diagnosis is challenging due to overlapping symptoms with other diseases.

This research focuses on building predictive models for early detection of type 2 diabetes
using machine learning algorithms: Random Forest and Logistic Regression.

Pima Indian Diabetes dataset (PID) was utilized and preprocessed to address missing and
outlier values, normalize features, and balance class distributions using: random over
sampler, random under sampler, and SMOTE techniques. Hyper parameters were tuned using
grid search and cross-validation, and models were trained, tested, and evaluated to determine
the optimal one.

Additionally, a local dataset was built by the result of cross sectional study. Feature selection
was conducted using statistical tests (Man-Whitney, T-test, Chi-Square) and Recursive Feature
Elimination (RFE).The model was retrained on this dataset and evaluated.

Results showed that the Random Forest model outperformed Logistic Regression on the PID
dataset (accuracy: 87%, Fl-score: 84%, AUC: 0.81). On the local dataset, Random Forest
achieved even better performance (accuracy: 97%, F1-score: 97%, AUC: 0.96).
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