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Avrticle Info ABSTRACT
Article type: Understanding customer sentiment and analyzing it using
Research Article artificial intelligence plays an important role in improving

decision-making in the supply chain. This study aimed to
investigate the impact of Al-based customer sentiment
analysis on demand forecasting, inventory management, and
product design in smart supply chains. Text audio, and video
data from Twitter, Facebook, Amazon, and customer service
calls were collected and processed with a pre-trained BERT
model for sentiment analysis. Also, Wav2Vec 2.0 and Deep
Face models were used to analyze audio and video data. The
findings showed that using sentiment analysis increased the
accuracy of demand forecasting by 18%, reduced inventory
management costs by 20%, and improved customer
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1) INTRODUCTION

The use of sentiment analysis in supply chain management, especially in demand forecasting, is a
significant development. Many companies still use traditional methods for demand forecasting that rely
mainly on historical sales data. However, customer sentiment is a rich source of information that can
provide forward-looking insights into consumer behavior. Research has shown that the use of deep
learning models such as BERT and GPT in sentiment analysis can increase the accuracy of demand
forecasting [1,2]. For example, Kim and Park [3], have shown that the use of natural language processing
(NLP)-based sentiment analysis in the retail supply chain has improved demand forecasting and reduced
market volatility. In addition to forecasting demand, sentiment analysis can also help optimize inventory
management. In traditional inventory management methods, stock levels are usually adjusted based on
past sales trends. But by analyzing customer sentiment, companies can proactively identify changes in
customer expectations and adjust inventory accordingly [4,5]. This research presents a comprehensive
framework for integrating customer sentiment analysis into demand forecasting, inventory management,
and product design. In this framework, deep learning models such as BERT and GPT are used to analyze
sentiment data and the role of this data in optimizing supply chain processes is investigated. In addition,
solutions are provided to mitigate implementation challenges, including data uncertainty and privacy
issues.

2) Solution Methid

This research uses a mixed-method approach to design, implement, and evaluate the proposed
framework. In this study, data related to customer sentiment was collected from a variety of real-world
sources to provide a detailed analysis of their attitudes and reactions across the supply chain. Textual
data was extracted from social media platforms such as Twitter and Facebook, customer review
platforms such as Amazon and Yelp, as well as user reviews on retail websites. In total, more than
50,000 tweets, 20,000 Facebook comments, and 30,000 product reviews were collected over a six-month
period. The data was standardized using natural language processing (NLP) techniques including noise
removal, spell checking, and keyword extraction. In this study, data analysis was performed using deep
learning models to process and interpret customer sentiment. After preprocessing, text, audio, and video
data were fed into machine learning models to accurately classify customer sentiment.

3) Conclusion

This research showed that integrating sentiment analysis with key supply chain processes, particularly
demand forecasting, inventory management, and product design, can lead to improved decision-making,
reduced costs, and increased customer satisfaction. The findings of this research are consistent with
previous research and confirm the benefits of using deep learning models such as BERT and GPT in
sentiment analysis and supply chain optimization. The findings of this study showed that using sentiment
data to adjust inventory led to a 20% reduction in inventory holding costs and a 15% reduction in
stockouts. These results are similar to those of Day et al. (2021), who showed that machine learning
models can optimize storage levels and facilitate responsiveness to market changes. Unlike traditional
methods that have a long delay in responding to market fluctuations, sentiment analysis allows
companies to make the necessary adjustments to inventory levels in real time. In the product design
section, this study confirmed that analyzing customer opinions can help improve products and develop
new products tailored to market needs. The findings showed that 50% of negative customer feedback
was related to product design and size, which resulted in a 25% increase in customer satisfaction after
optimizing and adapting the product design to customer demands. These results are consistent with
research by Li and Chen (2020), who showed that customer emotional data can inspire innovation in
new product design.
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