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1. Summarized Introduction
The paper begins by emphasizing the growing challenge of detecting credit card fraud due to the massive volume of financial transactions worldwide. Traditional manual detection is impossible, and existing machine learning models often struggle because of imbalanced datasets (too few fraud cases compared to legitimate ones). The introduction highlights the need for robust, automated fraud detection systems that can handle imbalance and avoid overfitting.
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3. Summarized Problem Statement
The main problem addressed is that credit card fraud detection models fail when datasets are imbalanced, leading to poor accuracy in identifying fraudulent transactions. Fraud cases are rare compared to legitimate ones, so models tend to predict “non-fraud” most of the time. This imbalance causes overfitting and reduces the reliability of fraud detection systems. This paper highlights the need for robust, automated fraud detection systems that can handle imbalance and avoid overfitting.

4. Provided Objectives
The objectives of the paper are:  
- To develop an optimized deep neural network (DNN) for fraud detection.  
- To balance the dataset using hybrid techniques (under-sampling and over-sampling).  
- To tune hyperparameters for improved model performance.  
- To compare results with existing models and demonstrate superior accuracy and robustness.  

5. The Gap of the Paper
The gap identified is that previous fraud detection studies did not adequately address dataset imbalance, leading to biased models. Many existing approaches either ignored minority fraud cases or failed to generalize well. This paper fills the gap by proposing a balanced dataset approach combined with optimized DNN, showing that performance improves significantly when imbalance is correcte
