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4. CONCLUSIONS

The conclusion of this study provides information that the use of SMOTE can help
overcome class imbalance by increasing precision, recall, and F1 score in minority classes.
However, the results also show a trade-off, as the overall accuracy and recall of the model
are slightly lower than when SMOTE is not used. However, the LSTM model with SMOTE
showed strong performance, achieving 88% accuracy, 90% precision, 88% recall, and 89%
F1 score. These results show that SMOTE contributes to balancing the distribution of each
class without significantly reducing classification ability. Additionally, the use of word
clouds based on sentiment predictions provides valuable insights into user feedback.
Positive sentiment often highlights ease of use and helpful features, while negative
sentiment focuses on login issues and technical errors with OTP codes. Neutral sentiment
reflects areas where the application is performing well but there is still room for
improvement.

This study shows the importance of effectively handling imbalanced datasets while
maintaining high model performance. Mobile JKN application developers can leverage
these insights to improve user experience by addressing key issues identified through
sentiment analysis. Future research could explore alternative techniques for dealing with
class imbalance, such as ensemble learning or advanced sampling methods, and focus on
optimizing models for better generalization on imbalanced datasets, especially on
classification on neutral classes.
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