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Abstract: With advent of Artificial Intelligence there is significant change observed in retail. There is 

special need for small grocery stores to adapt this technology for inventory management and demand 

forecasting to gain profitability. This paper presents development of an AI powered chatbot which will aid 

the owners with insights related to predictive analytics, demand forecasting, inventory management, sales 

optimization and much more aspects. Utilizing an AI API, the chatbot can answer to various queries related 

to restocking of products, demand forecasts, impact of discount and holiday on sales, etc. The infrastructure 

of technology comprises of Flask API for backend, whereas web technologies like HTML, CSS, JavaScript 

are used for frontend. Also Chart.js is used for data visualization. The chatbot analyses historical sales 

data and runs various machine leaning models and gives actionable insights that helps to optimize 

inventory levels, reduce wastage and maximize profits. The chat history feature allows users to access past 

conversations and insights. This paper details the implementation, outcome, performance metrics and 

limitations of the proposed system while highlighting the importance of data driven decision making in 

grocery retail sector 

 

Keywords: AI Chatbot, Predictive Analytics, Grocery Retail, Sales Forecasting, and Machine Learning, 

Natural Language Processing. 

 

I. INTRODUCTION 

1.1 BACKGROUND 

The grocery stores face an unprecedented need for stabilizing the inventory costs, reducing waste and adapting to 

customer demands all while maintaining profitability. In addition, traditional human based sales and demand 

forecasting or inventory management techniques used mostly static historical data. Due to this many unforeseeable 

variables like seasonal trends, discounts, holidays, supply chain disruptions were neglected which affects business 

negatively. But conversely, during the COVID-19 pandemic, retailers like Walmart leveraged AI to predict sudden 

spikes in demand for essentials, emphasizing the need for adaptive solutions [1]. Since such stores create large data 

from their point of sales system, loyalty programs, feedbacks and e-commerce platform, it makes scope for AI driven 

analytics for discovering hidden patterns. 

AI and Machine learning has emerged as a promising technology specially in retail sector. It helps in demand 

forecasting, sales forecasting, replenishing goods, personalize pricing strategy, etc. For instance, Kroger used AI to 

forecast the demand of products on the basis of historical sales data and economic trends, which reduced the stockouts 

by 15-20%. Similarly, regression and time series ML helps the stores in shelf stock allocation, adjust the prices 

according to the demography and predict impact of promotions on sale. A study by Ferreira et al. showed that machine 

learning techniques like regression models along with integration of promotional data, had 10-15% reduction in 

forecasting errors for an online retailer [2]. In spite of these developments, small to medium grocery stores lack the 

access to such tools, instead relying on manual fragmented system that hinder real-time decision making [3]. 

This gap signifies the need for an integrated, conversational AI like the proposed chatbot. This chatbot democratizes 

predictive analytics for grocery stores by combining natural language processing and AIML with data visualization for 

actionable insights. Research by Loureiro et al. highlights the potential of chatbots in retail, showing that NLP-driven 
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interfaces can enhance decision-making by providing real-time insights with an accuracy of up to 87% in customer 

query resolution [4]. Additionally, a comparative study by Kumar et al. on hybrid ML models for retail demand 

forecasting reported that integrating time-series and regression approaches improved prediction accuracy by 12% 

compared to traditional methods, offering a scalable solution for smaller retailers [3]. 

 

1.2. PROBLEM STATEMENT  

Grocery stores face many challenges during demand forecasting and inventory management such as customer 

dissatisfaction and financial loss. Furthermore, the perishable items worsen the inventory control as they need close 

monitoring to avoid spoilage and wastage. Persistent issues like overstocking that increases the capital and piles up 

waste, and stockouts which results into missed opportunities and dissatisfied customers. According to industry reports, 

grocery retailers lose approximately 5.9% of their total sales due to out-of-stock situations, while $18 billion worth of 

food is wasted annually due to spoilage in stores [1]. These factors definitely indicate a sustainable inventory 

management solution in the grocery sector. 

Additionally, the seasonal demand fluctuations exacerbate the challenges as customer behaviour prediction is not 

possible without sophisticated analytical tools. Research by Ferreira et al. accentuate that traditional forecasting 

techniques which neglect the real time variables like seasonality and discounts, can lead to 10-15% error rate in demand 

predictions which aggravate stockout and overstock risks [2]. As a result, many grocery retailers rely on traditional 

methods which are not effective in real time insight generation. This is predominant in medium to small grocery stores, 

who lack scalable AI tools to address such inefficiencies [3]. 

This project aims at developing a cost effective, AI powered chatbot which utilizes predictive analytics which will lead 

to improved inventory management and sophisticated sales strategies for maximum profits. Study by Loureiro et al. 

reveals that NLP powered chat bots can give real time practical insights with 87% accuracy which improves decision 

making [4]. By integrating advanced machine learning models, such as those explored by Kumar et al., which improved 

demand forecasting accuracy by 12% through hybrid time-series and regression models, the proposed chatbot seeks to 

bridge the gap between complex data and functional outcomes [3]. 

 

1.3. OBJECTIVES  

Though theprimary objective of the project is to develop a AI powered chatbot that performs predictive analytics and 

inventory management solutions, following are the elaborated objective and goals: 

Demand Forecasting: 

To deploy machine learning models such that they analyse past sales data and can give informed demand predictions 

for various products. This will help tackling the issue of overstock and stockout. 

Inventory Management Optimization: 

Ensuring that the owner gets real time information about the product to be stocked or destocked. This specially helps in 

perishable items. This resonates with inferences from Chopra and Sodhi, who emphasize the role of AI in elevating 

supply chain inefficiencies and waste in retail sector [2]. 

Sales Optimization: 

Analysing the historical sales along with other parameters like holiday, promotion, etc. and identifying the patterns to 

give suggestions that indeed increase the sales. Kumar et al. explained how various ML models can analyse data to 

improve sales predictions by 12%, validating the intent of the goal [3]. 

User-Friendly Interfacing: 

Designing such interface that a layman can easily interact with chatbot without prerequisites of any technical 

knowledge. This helps maintain the usability of the system. 

Chat History Feature: 

Chat history feature for referring past insights. This will be maintaining the record of analysis. 

The history helps in aiding the future strategies and report generations (e.g. Monthly sales report). AI chatbots with chat 

history features enhance user experience and decision-making, providing a basis for this objectiveas per Loureiro et al. 

inference [4]. 
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Through these objectives, the project aims to bridge the gap between advanced data analytics and practical application 

in smalltomedium grocery stores. 

 

1.4. SIGNIFICANCE 

The importance of AI powered chatbot lies beyond just operational update. It adds a new facet of how the owner 

interacts with the data and manages the business. With increasing digitalization in retail sector, the integration of AI is 

important for maintaining competitiveness. 82% of owners believe that there need to adapt with AI technologies for 

future success in retail. It will aid the operations, improve customer perception and bring out innovation [5]. This 

statistic ushers the dynamic shift of the retail industry towards adoption of AI. 

The chatbot leverages AI, NLP and AIML for analysing the historical data and give the insights for better inventory 

management, optimized sales forecast and accurate demand forecasting. These insights are very useful for avoiding 

stockouts and reducing waste which is one of the major concerns of the sector. For instance, Li et al. concluded that AI 

demand forecasting can reduce up to 18% waste specially in perishable food items, hence justifying role of such chatbot 

in retail [6]. Study by Huang and Rust demonstrates that AI-enabled personalization in retail can boost customer 

retention rates by 10–15%, providing a direct benefit to grocery stores adopting this technology [7]. 

Moreover, the automation provided by the AI helps the shop to reduce the cost on hiring business analyst. A study by 

Xu et al. on AI automation in retail environments showed that automating repetitive tasks improved staff productivity 

by 22% [8].  

As the grocery retails face sporadic challenges such as supply chain disruptions or varying customer demands, the 

proposed chatbot plays important role in aiding the owners to take data driven decisions. This helps them to swiftly 

adapt to changes and make less susceptible to volatility of market. This resonates with findings from Kumar et al., who 

note that Machinelearning models enhance adaptability in multi-channel retail, a principle applicable to grocery 

operations [3]. 

Proposed system not only addresses immediate implementation need but also stands out to be long term planner in 

successful functioning of an enterprise. It specially links the gap between the MSME stores and technology adoption. 

Loureiro et al. pointed out that AI systems can ensure the sustainability of the grocery stores by providing scalable, 

user-friendly solutions [4]. 

 

II. LITERATURE REVIEW 

2.1. AI IN RETAIL ANALYTICS  

The advent of AI has brought rapid revolution in retail analytics which lead to data informed decisions, optimization of 

inventory and improved customer experience. Machine learning models use historical sales data and analyse them to 

predict demand and hence formulate the marketing strategies. AI demand forecasting techniques like ARIMA and 

prophet, when integrated with seasonal data and promotions can reduce stockouts by 15-25% and minimize the 

overstock as observed in Kroger’s system. Ferreira et al. also found out that ML forecasting techniques whenused with 

promotional data, helps slashing errors by 10–15% [1]. Walmart has been using ML method to forecast sales and has 

even reduced inventory imbalances by 20-30% by using automated replenishment using AI [2].AI can help reducing the 

wastage of perishable items in the store by 18% according to Li et al. [6].Smaller retailers especially the MSMEs face 

challenges of fragmented systems and real-time responsiveness [3]. 

71% of the users expect personalization and even Huang and Rust have noted that there is 10-15% increase in customer 

retention rate due to personalization. AI enhances the personalization by using NLP driven chatbots and 

recommendation engine that utilizes the browsing and purchase data to offer tailored suggestions [7]. Report by 

Loureiro et al. suggests that NLP based chatbot can give accuracy of 87% for real time insights [4]. However, there 

poses significant challenges like data in silos, low quality data, privacy concern, etc. that can reduce the accuracy of 

ML models by 20-30% [9]. 

The proposed chatbot harness the AIML and NLP to analyse data to perform predictive analytics that would help in 

demand prediction, sales forecast and inventory management. It aims at democratizing tools and compete effectively, as 

supported by Kumar et al. and Loureiro et al. [3], [4]. 
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2.2. CHATBOT IN RETAIL 

%54 of the shoppers prioritizes easy access and quality support while buying. Chatbots solve this issue by providing 

instant query response and guided shopping experiences. Hence, they are transforming the retail landscape by 

enhancing customer interaction and operational efficiency [10]. Here NLP driven chat bot plays important role as they 

can achieve up to 87% accuracy in query resolution according to Loureiro et al. which makes it important for real time 

customer experience [4]. 

These chatbots, when deployed as virtual shopping assistant, utilize the customer preferences and browsing history for 

personalized recommendations, which significantly spikes sales potential up to 67%. Customer retention rate can be 

increased by 10-15% through AI based personalization as per Huang ad Rust [7]. Beyond personalization, these 

chatbots also help in improving overall customer experience by enhanced shopping with real time support like locate 

the store, availability of product, etc. 

Chat bots are also deployed in order management systems where they interact with backend, give order status, handle 

returns and improve post shopping experience. This reduces burden on human agents. Study by Xu et al. reveals that 

automation through AI tools can increase the overall efficiency by 22% [8]. The 24*7 availability of chatbots also help 

the international clients to get rid of communication barriers, bolstering engagement and trust, by Rana et al. [11]. 

The accuracy of ML model can dip 20-30% due to poor data quality as warned by Chen et al. Hence, there is need for 

data privacy and high-quality data for training, for proper effectiveness of chatbots [9]. The proposed chatbot combines 

NLP with advanced ML model that helps in predictive analytics with high accuracy overcoming the abovesaid hurdles. 

They provide tailored solution to the owners. As per Kumar et al. hybrid ML model can gap the technical void for 

retailers [3], while Loureiro et al. stated that conversational AI can revolutionize business processes [4]. This empowers 

the MSMEs stores with advanced AIML tools to compete in the retail landscape. 

 

2.3. HYBRID AI SYSTEMS 

Hybrid AI systems is basically integrating the traditional analytics tools with modern AIML based models that 

leverages edge processing and cloud analytics. This blend can optimize efficiency, enhance customer experience and 

adapt the changing needs. Kumar et al. indicate the hybrid ML models can improve demand forecasting by 12% [3]. 

Hence Hybrid AI systems are revolution in retail sector. 

When it comes to inventory management, hybrid AI can create smart shelves that update stock according to predicted 

demand hence reducing wastage by 18% for perishables, as per Li et al. [6]. Wang et al. found that there is 20% decline 

in the stock imbalances by Hybrid AI integration [12] 

Some persisting challenges are data quality [9]. The proposed chatbot is similar system where it integrates NLP, AIML, 

visualizations for scalable efficient predictive analytics. Loureiro et al. argue conversational AI with hybrid 

architectures can transforms operations [4]. Hybrid system hence helps the stake holders take informed and data backed 

decision which improved the profitability by 2.5 times according to Zhang et al. justifying its worth [14]. This approach 

therefore aids owners to remain competitive in the retail sector. The proposed chatbot is hence an viable, efficient and 

cost effective solution. Especially for the MSME grocery stores.  

 

III. METHODOLOGY 

3.1. SYSTEM ARCHITECTURE 

The system architecture consists of four interconnected components which processes the natural language, works on 

data and provide practical insights and visualizations with user friendly interface. The architecture consists of various 

components like interface, backend, AIML modules and database that interact with each other and provide insights and 

suggestions by predictive analytics. Figure 1 depicts the system architecture and below is detailed explanation of each 

component. 
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Fig.1. 

 

User Interface 

The user interface made using various web technologies serve as the only interaction with the 

queries and gets actionable insights, suggestion, conclusion backed with visualizations like charts, graphs and tables. As 

mentioned in figure 2, the user queried “Forecast sales for next quarter”, whereby the chatbot provided the sales r

along with relevant graphs as seen in figure 2 and 3. The system has a responsive yet aesthetic interface through which 

a user with no technical caliber can easily interact and get necessary insights.

Fig.2. 
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Fig.1. System Architecture (Source: Author) 

user interface made using various web technologies serve as the only interaction with the user

queries and gets actionable insights, suggestion, conclusion backed with visualizations like charts, graphs and tables. As 

mentioned in figure 2, the user queried “Forecast sales for next quarter”, whereby the chatbot provided the sales r

along with relevant graphs as seen in figure 2 and 3. The system has a responsive yet aesthetic interface through which 

a user with no technical caliber can easily interact and get necessary insights. 

 
Fig.2. Sales forecast (Source: Author) 
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user. The user inputs 

queries and gets actionable insights, suggestion, conclusion backed with visualizations like charts, graphs and tables. As 

mentioned in figure 2, the user queried “Forecast sales for next quarter”, whereby the chatbot provided the sales report 

along with relevant graphs as seen in figure 2 and 3. The system has a responsive yet aesthetic interface through which 
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Fig.3. Sales prediction visualization (Source: Author)

Fig.4. 

Backend  

The backend which utilizes flask, is the central hub of the whole system. It handles the query and send it to the AI API, 

where NLP processing and AIML analytics is performed and the result is sent to the frontend, the database helps in 

providing necessary data to the AIML model and stores the data for future use (chat history).

API Gateway 

The API performs natural language processing and AIML analytics

transformer-based model for language processing, it refines some vague queries like, “what is selling poorly”

identifies keywords for example, “demand” and hence triggers a correlation module and variou

and calculations are performed, resulting into practical insights

Database Layer 

The system is initially using a database that is based on JSON dataset which contains various schema and parameters 

like product id, order date, cost, holiday, Wheater, etc. which are necessary for demand and sales forecasting. For sake 

of prototype evaluation and validation, the system relies on JSON datasets but there is future outlook for integration 

with dynamic database management system like Mongo

sale systems. 
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Sales prediction visualization (Source: Author) 

 
Fig.4. Daily forecast (Source: Author) 

backend which utilizes flask, is the central hub of the whole system. It handles the query and send it to the AI API, 

L analytics is performed and the result is sent to the frontend, the database helps in 

providing necessary data to the AIML model and stores the data for future use (chat history). 

API performs natural language processing and AIML analytics. It receives that input query and leverages 

based model for language processing, it refines some vague queries like, “what is selling poorly”

identifies keywords for example, “demand” and hence triggers a correlation module and various parameters are called 

and calculations are performed, resulting into practical insights. 

system is initially using a database that is based on JSON dataset which contains various schema and parameters 

holiday, Wheater, etc. which are necessary for demand and sales forecasting. For sake 

of prototype evaluation and validation, the system relies on JSON datasets but there is future outlook for integration 

with dynamic database management system like MongoDB, which will lead to real time data collection from point
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Fig.5. 

Workflow Integration 

 Query Submission: The user submits the query and it is sent to the backend for processing.

 Intent Classification: The NLP model performs transformer

“demand” or “inventory”. 

 Data Retrieval: The backend fetches the necessary parametric data from the historical sales data

 Insight Generation: The AI/ML model runs various mode

of sentences which is then visualized at interface.

 UI Rendering: At the interface, the output is rendered by graphs, charts and tables along with conclusion. 

 

3.2. AI-ML Pipeline 

The AIML stack of the system convolutes NLP, AI, ML, intent classification and predictive analytics under unified 

framework. This approach makes implementation easier along with more accuracy in demand and sales forecasting. 

The NLP model processes the user query and identifie

systems for e-retail, where NLP translates 

NLP systems can bring about 87% accuracy query resolution 

The AI processing model uses historical data, and forecasts various variables like demand, sales, inventory solutions. 

through a single module. This is novel approach as traditional methods had to deploy separate models for each variable 

(e.g. ARIMA). The AI model performs time series forecasting and correlation analysis natively. This sounds similar to 

Vertex AI demand forecasting workflow which leverages advanced model for predictions

pipeline involves parsing the user query into struct

model for prediction and finally give end results for visualization

external manual interference. 

This unified architecture of the AI system 

analytical models. This particularly useful for small grocery stores with limited technical capability. This architecture 

hence reduces the latency, simplifies the process and imp
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Fig.5. System Workflow (Source: Author) 

The user submits the query and it is sent to the backend for processing. 

e NLP model performs transformer-based model by identifying major keywords like 

The backend fetches the necessary parametric data from the historical sales data

The AI/ML model runs various models consistent with the query and gives output in form 

of sentences which is then visualized at interface. 

At the interface, the output is rendered by graphs, charts and tables along with conclusion. 

system convolutes NLP, AI, ML, intent classification and predictive analytics under unified 

This approach makes implementation easier along with more accuracy in demand and sales forecasting. 

The NLP model processes the user query and identifies the intent. This relatesto methodologies in conversational AI 

 indecisive queries into structured prompts. Loureiro et al. 

NLP systems can bring about 87% accuracy query resolution [4]. 

processing model uses historical data, and forecasts various variables like demand, sales, inventory solutions. 

through a single module. This is novel approach as traditional methods had to deploy separate models for each variable 

l performs time series forecasting and correlation analysis natively. This sounds similar to 

Vertex AI demand forecasting workflow which leverages advanced model for predictions. The workflow of the AIML 

pipeline involves parsing the user query into structured query and intent identification with NLP, then run relevant 

model for prediction and finally give end results for visualization. This process streamlines the work without need of 

 solves the issue of traditional models which had a disjoint between NLP and 

analytical models. This particularly useful for small grocery stores with limited technical capability. This architecture 

hence reduces the latency, simplifies the process and improves operational efficiency. 
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system convolutes NLP, AI, ML, intent classification and predictive analytics under unified 

This approach makes implementation easier along with more accuracy in demand and sales forecasting. 
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queries into structured prompts. Loureiro et al. observed that such 

processing model uses historical data, and forecasts various variables like demand, sales, inventory solutions. 

through a single module. This is novel approach as traditional methods had to deploy separate models for each variable 

l performs time series forecasting and correlation analysis natively. This sounds similar to 

The workflow of the AIML 
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This process streamlines the work without need of 
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analytical models. This particularly useful for small grocery stores with limited technical capability. This architecture 
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3.3. DATA DESIGN 

The data design for the grocery store chatbot 

collection of objects, each representing a sales transaction. The parameters included are

category, subcategory, city, order date, region

analytics.  

Using JSON dataset enhanced the flexibility of the system as it is a human as well as machine readabl

easily accessed by JavaScript and other languages. Studies of Patel et al. highlights that JSON’s lightweight structure 

helps rapid data extraction in web applications, improving system responsiveness for real

Fig.6. 

Apart from this, the chat history is stored using a PKL (Pickle) file, enabling seamless retrieval and display of previous 

interactions for enhanced user experience and decision making as shown in Fig. 6. This data desi

chatbots ability to quickly access data and perform predictive analytics along with record maintenance for future 

prospects. Though the data design suffices the prototype system, there is future outlook for integration with dynamic 

database management system. 

 

IV

4.1. PERFORMANCE METRICS EVALUATION

Evaluation of the system will prove whether the proposed idea is pragmatic. The chatbot will be tested for various 

performance metrics like errors and accuracy. These outc

analysis and testing. The strength and limitations of the proposed system will be highlighted.

 

Performance Comparison 

The chatbot architecture make it stand out from existing systems because of it

model. It can provide high accuracy in sales forecasting due to its advanced ability to understand language and hence 

can solve complex query and give relevant responses. Due to its ability to integrate real time data

discounts, it can decrease the RSME by 10% compared to traditional models like

al. noted that integrating promotional data with time

the chatbot archives this by real time processing

in providing relevant and precise response, it may occasionally struggle to handle complex historical sales data or the 

insights that requires complex mathematical calculations, which are sometimes needed in inventory management. 

Regardless of these limitations, this chatbot has crucial application where rapid decision making is necessary, because 

of its real time processing and conversational AI.

accuracy in real-time query resolution, justifying the strength of proposed chatbot 
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The data design for the grocery store chatbot consists of JSON file for storing sales data. Sales data file contains a 

collection of objects, each representing a sales transaction. The parameters included areorderid

region, sales, discount,holiday, Wheater,profit, etc. necessary for predictive 

Using JSON dataset enhanced the flexibility of the system as it is a human as well as machine readabl

easily accessed by JavaScript and other languages. Studies of Patel et al. highlights that JSON’s lightweight structure 

helps rapid data extraction in web applications, improving system responsiveness for real-time analytics [15].

 
Fig.6. Chat history (Source: Author) 

Apart from this, the chat history is stored using a PKL (Pickle) file, enabling seamless retrieval and display of previous 

interactions for enhanced user experience and decision making as shown in Fig. 6. This data desi

chatbots ability to quickly access data and perform predictive analytics along with record maintenance for future 

prospects. Though the data design suffices the prototype system, there is future outlook for integration with dynamic 

IV. RESULT AND DISCUSSION 

PERFORMANCE METRICS EVALUATION 

Evaluation of the system will prove whether the proposed idea is pragmatic. The chatbot will be tested for various 

performance metrics like errors and accuracy. These outcomes will be compared with existing systems for comparative 

analysis and testing. The strength and limitations of the proposed system will be highlighted. 

The chatbot architecture make it stand out from existing systems because of its unified NLP and predictive analytics 

It can provide high accuracy in sales forecasting due to its advanced ability to understand language and hence 

can solve complex query and give relevant responses. Due to its ability to integrate real time data 

discounts, it can decrease the RSME by 10% compared to traditional models like ARIMA or Prophet. Also, 

that integrating promotional data with time-series models enhances forecasting accuracy by 10

the chatbot archives this by real time processing [1]. But the chatbot is not free from limitations. Though it aptly excels 

in providing relevant and precise response, it may occasionally struggle to handle complex historical sales data or the 

t requires complex mathematical calculations, which are sometimes needed in inventory management. 

Regardless of these limitations, this chatbot has crucial application where rapid decision making is necessary, because 

sational AI. Loureiro et al. stated that NLP based system can bring about 87% 

time query resolution, justifying the strength of proposed chatbot [4]. 
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JSON file for storing sales data. Sales data file contains a 

orderid, customername, 

, etc. necessary for predictive 

Using JSON dataset enhanced the flexibility of the system as it is a human as well as machine readable. It can also be 

easily accessed by JavaScript and other languages. Studies of Patel et al. highlights that JSON’s lightweight structure 

time analytics [15]. 
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It can provide high accuracy in sales forecasting due to its advanced ability to understand language and hence 

 like seasonality and 

ARIMA or Prophet. Also, Ferreira et 

forecasting accuracy by 10–15%, similarly 

But the chatbot is not free from limitations. Though it aptly excels 

in providing relevant and precise response, it may occasionally struggle to handle complex historical sales data or the 

t requires complex mathematical calculations, which are sometimes needed in inventory management. 

Regardless of these limitations, this chatbot has crucial application where rapid decision making is necessary, because 

stated that NLP based system can bring about 87% 
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Fig.7. Graph of prediction accuracy (Source: Author)

Fig.8. 

Performance Values 

Accuracy: Depending upon the quality of sales data and input query the accuracy of the chatbot is around 85

Kumar et al. showed similar accuracy when hybrid ML model was tested for retail forecasting [3].

RMSE: The chatbot has root mean square error of about 7% which is competitive and even less compared to traditional 

model, even with its real time capabilities. 

MAPE: The chatbot has mean absolute percentage error of as low as 8

market conditions. Zhang et al.  also found similar MAPE when they integrated hybrid ML model with dynamic data, 

corroborating the proposed system capabilities

 

Strengths and Limitations 

• Strengths: The proposed chatbot has easy deployment and enhances the operational efficiency due to its unified 

architecture as discussed earlier. Its advanced NLP and AIML model processes query in real time with high accuracy 

and outputs demands, sales, etc. with precise projections. The conclusions of Gupta et al. suggested that hybrid AI 

chatbot improve responsiveness in retail which the proposed chatbot proves [13].

• Limitations: Though the chatbot excels in conversational AI and real time anal

mechanism for tasks requiring detailed historical analysis or complex mathematical calculations. Chen et al. stated that 
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Fig.8. Pie chart of error rate (Source: Author) 
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The chatbot has mean absolute percentage error of as low as 8-12% proving its ability to adapt with

also found similar MAPE when they integrated hybrid ML model with dynamic data, 

corroborating the proposed system capabilities [14]. 

• Strengths: The proposed chatbot has easy deployment and enhances the operational efficiency due to its unified 

architecture as discussed earlier. Its advanced NLP and AIML model processes query in real time with high accuracy 

sales, etc. with precise projections. The conclusions of Gupta et al. suggested that hybrid AI 

chatbot improve responsiveness in retail which the proposed chatbot proves [13]. 

• Limitations: Though the chatbot excels in conversational AI and real time analytics, it may require fallback 

mechanism for tasks requiring detailed historical analysis or complex mathematical calculations. Chen et al. stated that 
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the quality of data impacts the accuracy by 20-30%, suggesting that chatbot performance may be hindered by 

suboptimal inputs [9]. 

This evaluation portrays the proposed chatbot’s capabilities and strengths like conversational AI with advanced NLP 

and AIML model with real time processing. The performance metrics are also competitive with existing system 

indicating its capabilities. Future enhancements include integration of the system with fall back mechanism that can 

help analyse complex historical data. For example, combining with advanced historical analytics tools, could further 

reduce stock disparity and sophisticate inventory insights as recommended by Wang et al. [12]. 

 

4.2. CHALLENGES 

The AI based chatbot system like the proposed chatbot reveals several subtle challenges that hinder the reliability and 

effectiveness of the system. The following are the challenges that are also backed by researchers. Once such concern 

rises through the use of JSON as database over real time database. Outdated, incomplete or forged data can lead to 

compromised accuracy. Studies consistently show that AI systems massively depend on the high-quality database for 

precise predictions. Low quality and compromised data can diminish the accuracy of ML models by 20-30% according 

to Chen et al., emphasizing the use of dynamic database management systems [9]. To counter this issue the research 

suggested the deployment of hybrid data architecture, that consists of dynamic as well as static sources. Thus, 

increasing the reliability of prediction of such system in retail sector [16, 17]. Another issue is the use of API, which 

obscures the internal processing and limits control, potentially degrading the trust among the users that demand 

transparent decision-making explanations.Research also highlights that dependency on AI can lead to service outage, 

change in functionality and hence necessities use of fallback mechanism or localized processing as discussed by 

Loureiro et al. under resilient AI systems [4, 18, 19]. 

Scalability pose one limitation as the system must be able to efficiently handle large dataset spanning across various 

stores. Due to computational limits and inefficient algorithm can impede real time performance and operability. Yet 

studies revealed distributed computing framework and optimized algorithm as the viable solutions. According to Wang 

et al., such hybrid system can slash 20% stock imbalances [12, 20, 21]. User adoption among the MSME store owners 

need to be increased. There is initial reluctance to adopt the system due to lack of knowledge about AI technology 

among the owners. This issue can be tackled by conducting training, technical support and demonstration of benefits. 

Also, Gupta et al. showed that with user friendly interfaces can boost costumer engagement by 25% [13, 22, 23]. These 

challenges though subtle and passive needed to be addressed with measures like hybrid database management system, 

scalable computing, API contingency plans and user-friendly interface. Overcoming these limitations would help the 

system realize its potential in transforming the grocery retail landscape. 

 

V. CONCLUSION 

This research developed and AI based chatbot which provided analytics backed insights to enhance inventory 

management, demand prediction, sales forecasting and other predictive analytics. Particularly made for MSME grocery 

store who lack resources for robust business analytics. The chatbot addressed several issues of the sector like stockouts, 

overstocking and perishable waste. The chatbot employs natural language processing with advanced AIML model to 

deliver actionable insights along with visualization through a user-friendly interface. This solution democratizes 

advanced analytics to the MSMEs overcoming the constraints of traditional methods and fragmented systems. 

The system architecture is discussed thoroughly. The system achieved notable performance metrics. Sales forecasting 

accuracy of 85–90%, an RMSE of 5–7%, and a MAPE of 8–12% in demand prediction. These metrics reflect a 10% 

improvement over traditional models like ARIMA along with real time adaptability like holidays and promotions. The 

unified architecture of system results in simpler deployment and enhanced operational efficiency. The chatbots meets 

the objectives of optimized inventory, enhanced sales, data driven decisions and increased profitability. 

This project emphasized the chatbots transformative potential, reducing waste, improve stocks availability, elevate 

customer satisfaction and ultimately increase profitability. It helps MSME grocery store to remain competitive in retail 

sector by democratizing advanced AI tools. With proper implementation, the system promises to be a practical solution 

to modern grocery retail. 
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