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1 Introduction 
 

The main objective of this project is to forecast Customer Lifetime Value (CLV) using both 

machine learning and deep learning models, including Decision Tree Regression, Random 

Forest Regression, Gradient Boosting Regression, GRU-LSTM and Bidirectional LSTM with 

Attention Mechanism. Finally, Bidirectional LSTM with the Attention Mechanism was seen 

to be most accurate than other models making it a strong tool in customer retention 

techniques. 

This configuration manual guides through the different requirements and steps to be followed 

to successfully replicate and study the implementation of this project. 

 

 

2 System Requirements 
 

2.1 Hardware Specification 
 

Operating System Windows 11 Home Single Language 

Processor Processor 12th Gen Intel(R) Core(TM) 

i7-12700H, 2300 Mhz, 14 Core(s), 20 

Logical Processor(s) 

RAM 16.0 GB 

System Type 64-bit operating system, x64-based processor 

 

  

2.2 Software Specification 
 

Programming Language Python 

Tools Jupyter Notebook, Visual Studio Code 
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3 Software Installation 
 

Link to download Jupyter Notebook: https://jupyter.org/install 

 

Link to download Visual Studio Code: https://code.visualstudio.com/ 

 

4 Configuration Settings 

 
  Python Version – 3.11.5 

 

4.1 Imported Libraries 

 

Figure 1 shows the list of libraries imported to run the implementation of this project. 

 

 

Figure 1: Imported Libraries. 

 

Python libraries and their versions can be seen in the following table. 

 

scikit-learn 1.5.1 

NumPy 1.26.4 

Pandas 2.0.3 

Seaborn 0.12.2 

Plotly 5.9.0 

Keras 3.4.1 

Matplotlib 3.7.2 

TensorFlow 2.17.0 
 

https://jupyter.org/install
https://code.visualstudio.com/
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Figure 2: Code Folder. 

 

As seen in Figure 2, the code folder has the dataset, ‘CLVDataset’, taken from Kaggle and 

the implementation .ipynb file, ‘Code’. The ‘FlaskGui’ folder has the application .py 

notebook which is the web application to predict CLV. The best performing model, BiLSTM 

with Attention Mechanism was stored as a JSON file, ‘bilstmatt.json’ and its weights were 

saved as an HDF5 file, ‘bilstmatt_model.weights.h5’ for easy loading and use in a 

production environment. 

 

5 Data Preparation 
 

The dataset, ‘IBM Watson Marketing Customer Value Data’ was taken from Kaggle and the 

link to that dataset is: https://www.kaggle.com/datasets/pankajjsh06/ibm-watson-marketing-

customer-value-data/data  

 

Figures 3 to 9 demonstrate different steps in data preparation. 

 

 

Figure 3: Loading Dataset. 

 

https://www.kaggle.com/datasets/pankajjsh06/ibm-watson-marketing-customer-value-data/data
https://www.kaggle.com/datasets/pankajjsh06/ibm-watson-marketing-customer-value-data/data
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Figure 4: Removing Unwanted Columns. 

 

 
 

Figure 5: Removing Outliers. 

 

 
 

Figure 6: Rounding Decimal Values in the Dataset. 

 
 
 

 
 
 

Figure 7: Converting Categorical to Numeric Values. 

 
 

 
 

Figure 8: Splitting the Dataset. 
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Figure 9: Scaling Numeric Values. 

 

6 Running the Experiment 
 

The ‘Code’ file seen in Figure 2 can be run in the Jupyter Notebook by selecting ‘Restart and 

Run All’ in the Kernel section as seen in Figure 10. 

 

 

 
Figure 10: Running the Code. 
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To run the application, select the ‘FlaskGui’ folder in Visual Studio Code and then run the 

app.py file, by clicking the play button as seen in Figure 11. That will generate a http link to 

run in the local host, which can be followed to get the application to predict CLV as seen in 

Figure 12. 

 

 
 

Figure 11: Running the application. 
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Figure 12: CLV Prediction Application. 

 

 

The ‘Service-CLV Prediction’ has the page to predict CLV based on different attributes, and 

it can be seen in Figure 13. 

 

 
 

Figure 13: CLV Prediction Page. 

 


