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Customer Churn Prediction using RAG-Based
Sentiment Analysis with LLMs and CatBoost

Sakshi Kacheshwar KalungePatil
x23122366

1 Introduction

This configuration manual demonstrates a step-by-step guide, providing the required
environment setup, and necessary libraries used to execute the research project conduc-
ted for Customer churn prediction using RAG-based sentiment analysis with fine-tuned
TinyLLaMA combined with CatBoost Classifier. The model integrates both sentiment-
rich textual reviews and behavioral user metadata for churn prediction. This manual
includes a detailed guide to replicate the research work by installing the required lib-
raries used for data preprocessing, model implementation, model training and testing,
dataset selection source, and environment setup for code execution using Google Colab
framework.

2 Google Colab environment Setup

This research project requires intensely high processing power for training and testing two
distinct models: RAG-based TinyLLaMA and CatBoost model that uses approximately
15,000 sentiment-rich textual customer reviews for data cleaning process to final evalu-
ation of churn prediction. By default, the Hardware runtime type is set to CPU, but
to process such a large dataset, it is recommended to change the hardware runtime type
to T4 GPU. The following steps can be executed to setup the Google Colab environment
as follows:

e Ensure the system has stable internet access for login and installation purposes.
e Log in to Google Colab via the respective Google account.

e Once logged in, by default the hardware runtime will be set to CPU. In this case,
when tried running the code cells with CPU it resulted in crashing the environment.
Hence, change the runtime to T4 GPU as shown in the following figures.
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Figure 1: Google Colab Environment Setup

3 Dataset Selection

This section provides the dataset requirements used in the research project. The selected
dataset is a publicly available dataset on Kaggle E| featuring real-time customer reviews
of millions of products from the dataset - Amazon Reviews 2023. To access the dataset,
ensure that you have a Kaggle account. For this research project, the following Kaggle
dataset was selected to predict customer churn by implementing sentiment analysis using
the RAG-based LLaMA model and the CatBoost model.
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tion of user re atings, and ated metadata. It includes the following

Figure 2: Amazon reviews 2023 - Kaggle dataset

Thttps://www.kaggle.com/datasets



4 Installation of Python libraries

Core Python libraries are installed for the implementation of the fine-tuned TinyLLaMA
integrated with the retrieval augmented generation (RAG) module to perform sentiment
analysis through textual customer reviews combined with CatBoost model to predict final
churn retention using structural metadata. Few of the libraries were used from Hugging
Face including Hugging Face datasets’], Hugging Face transformer| and Hugging
Face peft]
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Figure 4: Required python libraries

Zhttps://huggingface.co/docs/datasets/en/index
3https://huggingface.co/docs/transformers/en/index
“https://huggingface.co/docs /peft /en /index



pandas: 2.2.2

numpy: 2.8.2

re: built-in python library
torch: 2.6.8+cul24

seaborn: 8.13.2
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transformers: 4.54.8
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sentence-transformers: 4.1.8
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cathoost: 1.2.8

Figure 5: Python library versions

5 Mount Google Drive, File export and Download

This section describes the additional steps implemented for accessing the stored files,
exporting the Python file in .csv format, and downloading the file. The Python file is
mounted and saved on Google Drive for future accessibility, and the preprocessed data is
exported and downloaded in .csv format to perform Tableau visualizations.
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Figure 6: Mount Google Drive, File export and Download

6 Tableau Setup

This section describes the Tableau setup done to create various visualizations such as
bar charts, scatter plots, and pie charts to display the sentiment distribution, churn
classification, and sentiment labels categorization. The following steps were implemented
to create visualizations in Tableau.

e Log in to Tableau Public, a free platform that is used to create, explore, and publicly
share visualizations.

e After Log in, click on ”INew Data Source” from the toolbar and ”Text file” to
connect the csv file format or click on ” Connect to data” for easy access.

e Once the data is connected, explore the number of visualizations provided by com-
bining various rows and columns from the data.
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Figure 7: Tableau visualizations
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