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1 Introduction 

This research performs sentiment analysis on product reviews using machine learning 

models such as CNN, RNN, LSTM, and BERT. This manual details the setup and execution 

of the current research project's scripts. It provides guidance on running the code 

smoothly, including recommended hardware and software versions. Following these 

instructions precisely will enable the replication of the project's results. 

 

2 System Configurations 

 

Hardware and Software Configuration 

 

 
 

3 Data Preparation and Text Preprocessing 

First Importing of necessary libraries and packages was performed as shown in Figure 1. 

Later loading the data using Pandas done as shown in Figure 2, Cleaning data by removing 

duplicates, handling null values, and standardizing text format was performed as shown 

in Figure 3 and 4. Removing HTML tags, numbers, special characters and utiliz NLP 

techniques like tokenization, stop-word removal, stemming, and lemmatization. 

 



 
Figure 1: Importing necessary libraries and packages. 

 

 
Figure 2: Loading the dataset. 

 

 
Figure 3: Cleaning the dataset. 



 
Figure 4: Other data preprocesssing fuctions. 

 

4 Model Configuration and Training 

Building and training CNN, RNN, LSTM, BERT models using Keras. Detailed guide on 

setting hyperparameters, layers, and training process was performed under model 

configuration and training as shown in figure 5 and 6. 

 
Figure 5: Model training. 

 

 
Figure 6: Model Implementation (CNN). 

 



5    Evaluation and Visualization 

Evaluating the models using accuracy, confusion matrix, ROC curve was done and 

visualizations like word clouds and distribution plots were created as shown in figure 7 

and 8. 

 

 
Figure 7: Confusion Matrix ( CNN) 

 

 
Figure 8: ROC curve (CNN) 
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