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1 Overview and Design Flow 
 
Credit card fraud is a prevalent issue that researchers have continuously looked into, for 
improved model performance, an hybrid approach is proposed. The figure below is the 
flowchart for the system design.  
 

 

figure 1: Flowchart of the Process Design 
 

2 System Requirement 
 

• Processor: Apple M1 
• Memory RAM: 8GB 
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• Operating System: macOS Sonoma 14.1.1 (23B81) 
• Storage: 500GB 

 
 
3 Software Requirement 
 

• Miniconda  
• Jupyter Notebook 
• Python 
• Terminal 

 
 
4 Software Installation  
 

 

figure 2: Command to Install Miniconda 
 
 

 

figure 3: Install Jupyter Notebook 
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figure 4: Jupyter Notebook Running 
 

5 Implementation 
 
To implement we made use of python libraries such as: 

• NumPy   
• Pandas   
• Matplotlib  
• Seaborn Sklearn,  etc 

5.1 AE+LSTM 
 
 

 
 

 figure 5: Python Libraries 
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figure 6: Exploratory Data Analysis 

 
We then checked for correlations after we had explored the data. 
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figure 7: Checking for Correlation 
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figure 8: Plot for Normal Transactions 

 
Ater this overview, next is feature selection. A plot was made for that to see significant 
features and to also know which to drop. 

 
 

 figure 9: SMOTE for Handling Imbalances 
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figure 10: Feature Selection 

The next is splitting the data for train and test purposes. 
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figure 11: Data Splitting 
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figure 12: Standardizing the data 
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figure 13: Model Building Autoencoder 
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figure 14: Creating the Hybrid Model 

 

figure 15: Model Loss 
 
 

 

figure 16: Results 

5.2 Autoencoders  
 
Following the same process from data loading to exploratory data analysis, handling class 
imbalance, feature selection up until Model building the process remains the same. The 
figures below shows how this autoencoder was built and evaluated. 
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figure 17: Autoencoder Model 
 
 
 
 

 
 
 

figure 18:  Model Loss 
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figure 19: Results 
 
 
 

Conclusion 
 
The implementations of the codes used and pictorial diagram as seen above is for better 
understanding of the work flow. 
 
 


