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ABSTRACT: The rapid growth of e-commerce platforms has led to an exponential increase in customer generated 

textual data, particularly product reviews written in multiple languages. Extracting meaningful insights from this diverse 

and unstructured data presents a significant challenge for businesses aiming to understand customer satisfaction and 

improve decision-making. This project, Multilingual Sentiment Analysis For E- Commerce Product Reviews, addresses 

this challenge by providing an AI-powered system that analyzes customer reviews across different languages and presents 

actionable insights through an interactive web-based dashboard. The system enables users to upload customer review 

datasets in CSV or Excel formats and automatically processes them using advanced natural language processing (NLP) 

techniques. Leveraging large language models, the application detects the language of each review, performs sentiment 

classification (positive, negative, or neutral), and extracts key phrases that reflect common customer opinions. The 

processed data is then visualized through intuitive charts, tables, and comparative views, allowing users to easily interpret 

sentiment trends, language distribution, and customer feedback patterns. The application is built using a modern full-

stack architecture, combining a React and TypeScript frontend with a Python-based backend service. It integrates AI 

services for sentiment inference and supports scalable data handling, ensuring efficiency and flexibility. The dashboard 

also includes features such as review comparison, exportable insights, and real-time analysis, making it suitable for both 

technical and non-technical users. By automating multilingual sentiment analysis, this project reduces the need for manual 

review analysis and enables organizations to make data-driven decisions quickly and accurately. The solution is 

particularly beneficial for global e-commerce businesses, market researchers, and customer experience teams seeking to 

understand customer sentiment across diverse linguistic markets. Overall, the project demonstrates how AI-driven 

analytics can transform raw textual data into meaningful business intelligence in a multilingual environment.  
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I. INTRODUCTION 

 

In today’s digital era, e-commerce platforms and online services generate a huge volume of customer feedback in the 

form of textual reviews. These reviews are essential for understanding customer satisfaction, product quality, and overall 

user experience. Customers from different regions express their opinions in multiple languages, making sentiment 

analysis more complex and challenging. Manual analysis of such multilingual reviews is time-consuming, error-prone, 

and impractical for large-scale datasets. Hence, there is a strong need for automated systems capable of efficiently 

processing multilingual textual data and extracting meaningful insights.  

 

Sentiment analysis, an important application of Natural Language Processing (NLP), focuses on identifying the emotional 

tone of textual content and classifying it as positive, negative, or neutral. Although sentiment analysis has been widely 

used for single-language data, multilingual reviews introduce additional challenges such as automatic language detection, 

semantic variations, and differences in sentence structure. Addressing these challenges requires intelligent systems that 

can accurately understand and process multiple languages.  

 

This final-year project, Multilingual Sentiment Analysis for E-Commerce Product Reviews, proposes an automated 

system that detects the language of customer reviews and performs sentiment classification using advanced NLP and 

artificial intelligence techniques. The system supports multiple languages, enabling organizations to gain a 

comprehensive understanding of customer opinions across diverse geographical regions.  
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The project also emphasizes effective result presentation through a user-friendly and interactive web-based dashboard. 

Instead of relying only on raw textual outputs, the system visualizes sentiment patterns, language distributions, and 

analysis results, making it easier for users to interpret data and make informed decisions. The system is developed using 

a modern full-stack architecture with AI-powered models, demonstrating the practical application of NLP and artificial 

intelligence in real-world e-commerce scenarios.  

 

II. OBJECTIVE 

 

The primary objective of this study is to develop an AI-powered system capable of performing multilingual sentiment 

analysis on e-commerce product reviews to generate meaningful and actionable insights. The project aims to design a 

robust framework that can automatically process customer review datasets in CSV and Excel formats, detect the language 

of each review, and perform accurate sentiment classification into positive, negative, and neutral categories. Another key 

objective is to leverage advanced natural language processing techniques and large language models to ensure contextual 

understanding across multiple languages without relying on manual translation. Additionally, the system seeks to extract 

key phrases and commonly discussed product aspects to provide deeper analytical insights beyond basic sentiment 

polarity. The final objective is to integrate these capabilities into an interactive, scalable web-based dashboard that 

visualizes sentiment trends, language distribution, and customer feedback patterns, thereby supporting efficient and data-

driven decision-making for global e-commerce businesses. 

 

III. EXISTING SYSTEM 

 

In the current e-commerce landscape, customer reviews serve as a vital source of feedback for understanding product 

performance and customer satisfaction. However, existing systems for analyzing such reviews largely depend on manual 

evaluation or traditional sentiment analysis techniques. Most conventional approaches are designed primarily for single-

language processing, especially English, and rely on rule-based methods or classical machine learning algorithms such 

as Naïve Bayes, Support Vector Machines (SVM), or basic deep learning models. While these methods can classify text 

into positive or negative categories, they often struggle with multilingual data, contextual understanding, and large-scale 

processing. 

 

Furthermore, many existing solutions lack integrated language detection mechanisms, requiring separate translation steps 

or multiple pipelines for handling reviews written in different languages. These systems typically focus only on sentiment 

polarity and fail to extract deeper insights such as key phrases, comparative trends, or actionable business intelligence. 

In addition, visualization in traditional systems is often limited to static reports rather than interactive dashboards, making 

it difficult for decision-makers to explore patterns dynamically. Scalability is another concern, as legacy systems are not 

optimized for real-time processing of rapidly growing volumes of customer-generated data. As a result, organizations 

face challenges in efficiently deriving meaningful insights from multilingual and unstructured review data using existing 

approaches. 

 

IV. METHODOLOGY 

 

The proposed system follows a structured methodology to perform multilingual sentiment analysis on e-commerce 

product reviews and generate actionable insights through an interactive dashboard. The overall workflow consists of data 

collection, preprocessing, language detection, sentiment classification, key phrase extraction, data aggregation, and 

visualization. 

 

Initially, customer review datasets are collected and uploaded in CSV or Excel formats through the web-based interface. 

The uploaded data is validated and preprocessed to remove inconsistencies, missing values, special characters, and 

duplicate entries. Text normalization techniques such as lowercasing, tokenization, and noise removal are applied to 

ensure consistency and improve model performance. 

 

Following preprocessing, automatic language detection is performed on each review using advanced NLP models. This 

step enables the system to identify the language of the review and route it through a unified multilingual processing 

pipeline. Instead of relying on manual translation, the system leverages large language models capable of understanding 

and processing multiple languages directly, ensuring contextual accuracy and reducing translation bias. 
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Once the language is identified, sentiment classification is performed to categorize each review as positive, negative, or 

neutral. The system utilizes AI-powered inference models that capture contextual meaning, semantic relationships, and 

nuanced expressions within the text. This improves accuracy compared to traditional lexicon-based or classical machine 

learning approaches. 

 

In addition to sentiment detection, key phrase extraction techniques are applied to identify frequently mentioned aspects, 

opinions, and product-related terms. This step helps in uncovering common themes within customer feedback, such as 

quality, price, delivery experience, or product features. The extracted information is then aggregated and structured for 

analytical processing. 

 

The processed results are stored and analyzed to generate statistical summaries, including sentiment distribution, 

language distribution, trend analysis, and comparative insights. These insights are presented through an interactive 

dashboard developed using React and TypeScript, while the backend processing is handled by a Python-based service 

integrated with AI APIs. The dashboard provides dynamic charts, tables, filtering options, export functionality, and real-

time analysis features, enabling both technical and non-technical users to interpret data effectively. 

 

Through this systematic methodology, the proposed system transforms raw multilingual textual data into meaningful 

business intelligence, ensuring scalability, accuracy, and efficiency in multilingual e-commerce sentiment analysis. 

 

 
 

V. RESULT AND DISCUSSION 

 

The proposed Multilingual Sentiment Analysis system was evaluated using diverse e-commerce product review datasets 

containing reviews in multiple languages. The system successfully processed uploaded CSV and Excel files, 

automatically detecting review languages, classifying sentiments, and extracting key phrases with high consistency and 

efficiency. The language detection module accurately identified multilingual inputs, enabling seamless processing 

without manual translation. This demonstrates the robustness of the integrated multilingual NLP pipeline. 

 

The sentiment classification results showed effective categorization of reviews into positive, negative, and neutral classes. 

Compared to traditional rule-based approaches, the use of large language models improved contextual understanding, 

particularly for idiomatic expressions, mixed-language content, and domain-specific terminology commonly found in 

product reviews. The system maintained stable performance across different languages, confirming its suitability for 
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global e-commerce environments.The extracted key phrases provided deeper insights into customer opinions by 

highlighting frequently mentioned product aspects such as quality, pricing, delivery experience, packaging, and customer 

service. These aspect-level insights allowed for more meaningful analysis beyond simple polarity classification. 

Businesses can use this information to identify strengths, detect recurring issues, and prioritize improvements based on 

customer feedback trends. 

 

The interactive dashboard effectively visualized sentiment distribution, language distribution, and comparative analysis 

through dynamic charts and tables. Users were able to filter results, compare sentiment trends across products, and export 

analytical reports, enhancing decision-making efficiency. The real-time processing capability ensured minimal delay 

between data upload and insight generation, demonstrating the scalability and responsiveness of the full-stack 

architecture. 

 

Overall, the results confirm that the proposed system significantly enhances multilingual review analysis by integrating 

language detection, contextual sentiment classification, and insight visualization into a unified platform. The discussion 

highlights that AI-driven analytics not only improves accuracy and scalability but also transforms raw textual feedback 

into actionable business intelligence. The system proves particularly beneficial for global e-commerce enterprises seeking 

comprehensive sentiment analysis across diverse linguistic markets. 

 

VI. CONCLUSION 

 

This paper presented an AI-powered system for multilingual sentiment analysis of e-commerce product reviews. By 

integrating language detection, contextual sentiment classification, and key phrase extraction within a scalable full-stack 

architecture, the system effectively transforms unstructured multilingual feedback into actionable insights. The 

interactive dashboard enables clear visualization of sentiment trends and customer opinions, supporting data-driven 

decision-making. Overall, the proposed solution demonstrates the effectiveness of AI-driven analytics in enhancing 

customer understanding across diverse linguistic markets. 
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