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ABSTRACT 

Customer complaints are common on major e-commerce platforms like Amazon, where issues like delivery 

delays and payment problems can harm user experience. This project leverages AI and NLP advancements to 

automate the classification and resolution of complaints directed at Amazon on Twitter. The model, based on 

Transformer architectures like BERT and GPT, will focus on contextual understanding to prioritize and resolve 

grievances automatically, minimizing the need for human intervention. Web scraping techniques will be used to 

collect complaints tagged at a specific Twitter account, store them in a local database, and classify them using 

BERT. Responses will be generated using GPT and delivered directly to users through a bot, improving 

operational efficiency and customer satisfaction. The project will involve creating a bot to interact with users on 

Twitter without relying on official APIs. It will focus on web scraping and NLP for complaint understanding and 

resolution. The web application and backend will be deployed on AWS to ensure scalability and performance. 

Keywords: Automated Complaint Classification, Contextual Understanding, BERT, GPT, Twitter Integration, 

Web Scraping, Minimal Human Interaction. 

I. INTRODUCTION 

In the digital age, customer complaints serve as a crucial source of feedback for e-commerce platforms like 

Amazon. Effectively categorizing and resolving these complaints can enhance customer satisfaction and 

improve service quality. This project proposes an automated complaint resolution system that leverages 

Natural Language Processing (NLP) and machine learning techniques. The system begins by scraping 

complaints from Amazon and other platforms, followed by topic modeling and clustering methods like Latent 

Dirichlet Allocation (LDA) to identify key complaint categories. A zero-shot classifier is then employed to 

categorize a large dataset into predefined labels. Multiple machine learning models, including Naïve Bayes, 

Random Forest, and Gradient Boosting, will be trained to classify complaints accurately. The best-performing 

model will be selected for deployment and exported. Additionally, the system will be integrated with Twitter to 

classify user complaints and generate automated, contextually relevant responses using a language model. This 

project aims to streamline complaint resolution, enhance customer support efficiency, and provide data-driven 

insights for e-commerce platforms. 

Complaint Categorization and Classification Approach: 

The complaint categorization and classification approach involve leveraging NLP and machine learning 

techniques to automate the sorting of customer complaints into predefined categories. First, the system collects 

complaints from Amazon and other platforms, creating a diverse dataset for analysis. Using topic modeling 

methods like Latent Dirichlet Allocation (LDA), the system identifies key themes and clusters similar 

complaints together. A zero-shot classifier is then employed to categorize complaints into these derived labels 

without requiring extensive labeled training data. To enhance accuracy, multiple Machine learning models, 

including Naïve Bayes and Random Forest, are trained and evaluated, ensuring the most effective model is 

deployed. This automated classification process streamlines complaint resolution by reducing manual effort, 

enabling businesses to respond to customer grievances more efficiently and accurately. 

Advantages of an AI-Driven Complaint Resolution System: 

 AI automates complaint classification, reducing manual workload and improving efficiency. 

 Faster complaint resolution enhances customer satisfaction and trust. 

 Machine learning ensures accurate and consistent categorization of complaints. 
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 Reduces operational costs by minimizing the need for manual intervention. 

 AI-powered chatbots offer instant responses, improving user experience. 

II. LITERATURE SURVEY 

[1] Mohit Rathore (2024): "Complaint Classification using Word2Vec Model". This paper explores the 

application of word embeddings to classify complaints by analyzing contextual meaning. A neural network-

based approach is used to predict the underlying context of words, enabling classification into predefined 

categories such as financial services and consumer issues. The study highlights both the strengths and 

limitations of context-based classification, emphasizing the need for additional features or hybrid approaches 

for more precise complaint resolution. 

[2] Anurag Saha, Adarsh Chaure, Aditya Bodhe (2024): “Automated Complaint Classification and Routing 

using NLP and Machine Learning”. This paper explores using deep learning, K-means clustering and traditional 

NLP for classifying the complaints. It also focuses on using communicative graphs for resolution. The resolution 

is good is satisfactory but relying on graphs can’t be relied upon completely. 

[3] NT Thomas (2018): “A LSTM-Based Tool for Consumer Complaint Classification”. This study explores the 

use of Long short- term memory networks for customer complaint classification. The model leverages 

sequential data processing to improve classification accuracy. The research highlights in LSTM’s advantage in 

handling long-term capabilities, and also notes its computational complexity and requirement of large datasets 

to achieve optimal performance. 

[4] Luis Guerrero, Billy Peralta, Luis Caro (2022): “Automatic classification of Customer Complaints in a 

Chilean Company Using DialogFlow”. This study investigates the use of transformer-based architectures, such 

as BERT and RoBERTa, for consumer complaint classification. By leveraging contextual embeddings and 

selfattention mechanisms, these models significantly improve classification accuracy. The paper also discusses 

the benefits of transfer learning, where pre-trained language models are fine-tuned on complaint datasets. 

However, challenges such as computational cost and the necessity of fine-tuning for domain-specific adaptation 

remain open research areas. 

EXISTING SYSTEM 

The existing complaint resolution systems rely heavily on human intervention, where customer support teams 

manually categorize and address complaints, leading to delays and inconsistencies in handling large complaint 

volumes. While some start-ups have adopted LLM-based classification to enhance efficiency and speed, these 

models often lack proper fine-tuning for specific complaint types, resulting in misclassification or generic 

responses. Many companies continue to use hardcoded bots that follow rigid, pre-programmed conditions, 

limiting their ability to handle complex or unexpected complaints effectively. Additionally, traditional systems 

lack real-time monitoring capabilities, making it difficult for businesses to track emerging complaints across 

multiple platforms. Furthermore, most existing solutions do not integrate advanced NLP techniques for 

contextual understanding, leading to less accurate complaint categorization and ineffective resolution 

strategies. 

DRAWBACKS OF EXISTING SYSTEM 

Lack of Automation: Manual complaint resolution requires significant human effort, making the process slow, 

inconsistent, and inefficient at scale. 

High Cost of LLM Implementation: While LLMs improve efficiency, their deployment and maintenance 

involve substantial computational costs, making them expensive for widespread adoption. 

Limitations of hardcoded bots: Rigid, rule-based bots struggle to handle complex complaints outside 

predefined scenarios, leading to poor customer experiences. 

Inability to Handle Edge Cases: Traditional systems often fail to resolve unique or rare complaint scenarios, 

requiring human intervention and delaying resolution. 

PROPOSED SYSTEM 

The proposed complaint resolution system leverages NLP and machine learning to automate the classification 

and response process. It begins by collecting customer complaints from Amazon and other platforms, ensuring 

a diverse dataset for analysis. Using topic modeling techniques like Latent Dirichlet Allocation (LDA), the 
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system identifies key complaint categories and employs a zero-shot classifier to assign complaints to these 

predefined labels. This automated categorization ensures a structured approach to complaint management, 

reducing the need for manual intervention. 

Once categorized, the system utilizes multiple machine learning models, including Naïve Bayes and Random 

Forest, to classify complaints with high accuracy. The best-performing model is selected and deployed for real-

world application. Additionally, an AI-powered chatbot is integrated to provide real-time responses to user 

queries, offering immediate assistance and enhancing customer experience. 

To extend its functionality, the system integrates with Twitter to analyze and classify user complaints in real-

time. This allows businesses to monitor customer grievances as they arise, ensuring a proactive approach to 

issue resolution. Furthermore, the chatbot can generate automated yet contextually relevant responses, 

streamlining communication between businesses and customers. 

For seamless deployment, the trained classification model is exported and embedded into a web-based 

application. The system is developed using Python, Flask, and various NLP libraries, enabling smooth 

automation of data processing, classification, and response generation. With this setup, the system provides an 

efficient, scalable, and intelligent approach to handling large volumes of customer complaints, improving 

service quality and user satisfaction. 

ARCHITECTURE 

The Amazon Complaint Resolution System architecture consists of three main components: data collection, 

classification, and response generation. Complaints are scraped from Amazon and other platforms, 

preprocessed, and labeled using an LDA-based topic modeling approach with 15 complaint categories. A zero-

shot classifier is then applied to categorize large datasets without requiring extensive labeled data. After 

evaluating multiple machine learning models, the model with the best accuracy will be selected for deployment. 

It will be exported as a .pkl file and integrated into a system that monitors complaints from platforms like 

Twitter. Once classified, a Large Language Model (LLM) generates contextual responses to address user 

concerns effectively. This streamlined approach ensures automated complaint handling with accurate 

categorization and personalized responses, enhancing customer support efficiency. 

 

III. DATA FLOW 

The Data Flow Diagram for the Complaint Resolution Project illustrates how data moves through the system. It 

starts with web scraping, where complaint data is collected from Amazon and other complaint platforms. The 

data is then processed using NLP techniques such as LDA and clustering to derive 15 complaint labels. A zero-

shot classifier categorizes new complaint data into these labels. The processed data is passed to the trained 

Gradient Boosting Classifier (GBC) model, which further refines classifications. The classified complaints are 

then analyzed to generate contextual responses using an LLM. Finally, the system integrates with Twitter, 

enabling automated yet context-aware replies to user complaints, ensuring efficient and intelligent complaint 

resolution. 



                                                                                                                     e-ISSN: 2582-5208 

International Research  Journal  of  Modernization  in Engineering  Technology and Science 
( Peer-Reviewed, Open Access, Fully Refereed International Journal ) 

Volume:07/Issue:02/February-2025                        Impact Factor- 8.187                      www.irjmets.com                                                                    

www.irjmets.com                              @International Research Journal of Modernization in Engineering, Technology and Science 
 [5149] 

IV. ALGORITHMS 

Latent Dirichlet Allocation (LDA): 

Used for topic modeling to identify key complaint categories from unstructured text data. Helps in organizing 

complaints into meaningful clusters before classification. 

Zero-Shot Classification: 

Enables complaint categorization without requiring a large labeled training dataset. Provides flexibility in 

handling new or unseen complaint types. 

Naïve Bayes: 

A probabilistic classifier that efficiently categorizes complaints based on word frequencies. Works well for text 

classification tasks with relatively small datasets. 

Random Forest: 

An ensemble learning method that improves classification accuracy by combining multiple decision trees. 

Reduces overfitting and enhances the reliability of complaint classification. 

Gradient Boosting Classifier (GBC): 

An ensemble learning algorithm that builds multiple weak classifiers in sequence, each correcting the errors of 

the previous ones. Helps in improving complaint classification accuracy by capturing complex patterns in 

textual data and reducing overfitting. 

V. REQUIREMENTS 

HARDWARE BASIC REQUIREMENTS 

 Processor: Intel i5 

 RAM: 8 GB 

 Storage: At least 256 GB SSD 

 Internet: High-speed connection 

SOFTWARE REQUIREMENTS 

 Operating System: Windows 7/8/10/11 

 Backend: Python, Flask, Selenium, Chromedriver 

VI. CONCLUSION 

The proposed complaint resolution system aims to leverage NLP and machine learning to streamline the 

categorization and handling of customer complaints. By automating the classification process, businesses can 

efficiently process large volumes of complaints without relying on manual intervention. The system 

incorporates topic modeling techniques like LDA to derive meaningful complaint labels and utilizes zero-shot 

classification for flexible categorization. Multiple Machine learning models, including Naïve Bayes, Random 

Forest, SVM, and GBC, are considered for classification, with the best-performing model to be selected based on 

extensive evaluation. This ensures that the system remains adaptable and capable of handling diverse 

complaint scenarios with high accuracy. 

In addition to automated classification, the system integrates real-time complaint monitoring through social 

media platforms like Twitter. This enables businesses to proactively track and address customer grievances as 

they arise, preventing small issues from escalating. The inclusion of an AI-driven chatbot further enhances user 

engagement by providing instant, contextual responses to complaints, reducing response times and improving 

overall customer satisfaction. The final deployment will involve exporting the selected model and integrating it 

into a web-based application, ensuring scalability and efficiency in handling complaints across different 

platforms. 

Looking ahead, further enhancements can be made to optimize complaint classification and resolution. 

Continuous model retraining with new data can improve accuracy and adaptability, ensuring that the system 

evolves alongside emerging customer concerns. Additionally, integrating reinforcement learning techniques 

may allow the chatbot to refine its responses based on user interactions, making the resolution process more 

effective. By combining these advancements, the proposed system has the potential to revolutionize complaint 



                                                                                                                     e-ISSN: 2582-5208 

International Research  Journal  of  Modernization  in Engineering  Technology and Science 
( Peer-Reviewed, Open Access, Fully Refereed International Journal ) 

Volume:07/Issue:02/February-2025                        Impact Factor- 8.187                      www.irjmets.com                                                                    

www.irjmets.com                              @International Research Journal of Modernization in Engineering, Technology and Science 
 [5150] 

management, offering businesses a more intelligent, responsive, and automated solution for handling customer 

grievances. 
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