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Abstract: Reliable sales forecast is essential for effective retail planning and inventory control. This study evaluates and compare  
machine learning models for retail sales prediction. Using [dataset name and source], the study applies [models you actually 
implement] to determine a suitable forecasting method. The data are prepared through [your preprocessing methods], while 
model performance is assessed using [metrics, such as MAE, RMSE, and R²]. Results indicate that [insert your measured 
findings and best-performing model]. Based on these findings, the study examines how well the evaluated models support retail 
sales forecasting and data-driven decision-making.  
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I. INTRODUCTION 

Effective inventory management is fundamental to retail operations, as it influences product availability, business expenses, and 
customer satisfaction. Retailers need to maintain adequate inventory to fulfill customer needs while preventing surplus stock that 
can raise warehousing costs and increase the possibility of unsold items. However, conventional inventory practices frequently rely 
on manual tracking and fixed reorder points, which may not respond sufficiently to variations in demand and inventory flow.  
Poor inventory planning within retail businesses may lead to excess stock, product shortages, delayed restocking, and inefficient 
resource use. When products are unavailable, retailers may lose potential sales and customers may experience dissatisfaction. In 
contrast, maintaining too much inventory raises holding costs and can weaken operational efficiency. For this reason, retailers need 
an efficient inventory management method that tracks stock quantities, identifies replenishment needs, and enables timely 
restocking. By examining historical sales data, available stock levels, product demand, and predetermined reorder thresholds, a 
data-driven replenishment method can support better decisions in retail businesses. The combined analysis of these factors enables 
the system to recognize products that need to be replenished and offer relevant insights for inventory planning.  
This study aims to develop and assess an intelligent inventory replenishment approach for retail settings. Instead of concentrating 
mainly on sales forecasting or customer segmentation, the proposed research focuses on maintaining product availability, making 
restocking decisions, and preventing stockouts. The study seeks to strengthen inventory control, minimize avoidable product 
shortages, and improve the use of retail resources through data-driven decision-making.  
  

II. LITERATURE REVIEW   
1) The review by J. N. C. Gonçalves, M. S. Carvalho, and P. Cortez (2020) examined operations research models and methods 

used to determine safety stock. It explored ways of setting safety-stock levels when demand and supply are uncertain. The 
authors emphasized that addressing inventory uncertainty is necessary for maintaining product availability and lowering the risk 
of stockouts. This study offers a basis for designing inventory replenishment strategies.  

2) In their 2020 review, M. Qi, H.-Y. Mak, and Z.-J. M. Shen examined data-driven studies in retail operations. The review 
considered      how data analytics can inform retail decisions, particularly those related to inventory management and order 
fulfillment. Their findings showed that operational data can improve decision-making in retail organizations. This evidence 
supports using inventory data to determine when replenishment is needed.  

3)  M. J. Marzolf, J. W. Miller, and S. T. Peinkofer (2024) conducted a review of research on inventory performance in retail and 
wholesale settings. Their analysis considered inventory-related studies and the factors that shape inventory behavior. This work 
demonstrates the value of tracking inventory levels and assessing inventory management practices.  
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4) Studies of on-shelf availability in retail have investigated the operational conditions that affect whether products are available in 
stores. The literature suggests that stockouts can arise from weaknesses in inventory planning, replenishment activities, and 
supplychain coordination. These findings demonstrate the need for inventory management methods that track stock availability 
and enable prompt replenishment decisions.  

Research Gap: Previous studies examines safety stock, data-driven retail operations, inventory performance, and product 
availability. The proposed research concentrates on implementing and assessing an inventory replenishment method that considers 
stock levels, historical product movement, and reorder thresholds to guide restocking decisions and lower stockout risks.  
  

III. SYSTEM ARCHITECTURE AND METHODOLOGY   
The proposed method analyzes retail inventory data to determine replenishment needs and promote efficient stock control. It 
involves data collection, preprocessing, inventory assessment, reorder-level determination, replenishment decision-making, and 
performance assessment.  
  
A. Data Collection   
Inventory information is obtained from an appropriate retail dataset that includes product identifiers, historical sales volumes, 
current stock quantities, and product details. Where available, supplier lead-time information and previous replenishment records 
are also collected. These data provide the basis for detecting inventory shortages and establishing restocking needs.  
  

B. Data Preprocessing  
The dataset is reviewed for missing values, duplicate entries, inconsistent product identifiers, and unsuitable data formats. 
Appropriate techniques are applied to address missing or invalid values. Product information is standardized to maintain 
consistency throughout the inventory analysis. The resulting cleaned dataset is then made ready for subsequent processing.  
  

C. Inventory Analysis  
 Available stock quantities and product-level sales movement are assessed to determine the inventory condition of each product. 
Products are classified based on stock availability and their need for replenishment. This assessment distinguishes items with low 
inventory, products needing immediate action, and those with adequate stock.  
  

D. Reorder Level Identification  
For every product, a reorder threshold is established using available inventory data and business requirements. A replenishment alert 
is generated when current stock reaches or drops below this threshold. Where dependable demand and supplier lead-time data are 
available, the reorder level may include projected demand during lead time together with a suitable safety stock allowance.  
  

D. Replenishment Decision-Making  
The system uses the inventory assessment to identify items that need to be restocked. Restocking quantities may be calculated 
according to a predetermined stock target or another appropriate inventory policy. These recommendations allow retailers to 
prioritize products with low stock, minimize preventable shortages, and maintain suitable inventory quantities.  
  

E. Performance Evaluation  
The proposed method is assessed through inventory-related performance indicators. These indicators may include stockout 
frequency, inventory turnover, replenishment accuracy, and the number of products that need urgent restocking. When historical 
replenishment records are available, the proposed method may be evaluated against the current inventory policy to determine its 
effectiveness.  
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Fig. 1. Overall Architecture of Proposed System 

  
IV. IMPLEMENTATION AND RESULTS    

AI-Driven Smart Retail Shop combines sales analysis, product identification, sales prediction, inventory assessment, correlation 
analysis, and Power BI visualisation. Its findings show that the  Data analytics and machine learning can guide better decisions and 
strengthen retail management.  

 
 Fig. 2. Flow Chart of Retail Shop Management  

 
A. Sales Trend and Top-Selling Products Analysis  
The Sales Trend (Last 7 Days) chart shows how sales have varied during the observed period. It provides retailers with a clear view 
of recent sales activity and helps them recognize changes in purchasing patterns. The Top Selling Products chart ranks products 
based on sales performance, allowing users to identify higher-performing items and compare them with other products. Together, 
these analyses enable the AI-Driven Smart Retail Shop to help retailers track business performance, prepare for stock 
replenishment, ensure product availability.  
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Fig.3 . Sales Trend Analysis and Top Selling Products 

  
B. Sales Forecasting and Inventory Breakdown Analysis  
The Sales Forecast (Next 7 Days) chart shows projected sales for the following seven days based on the forecasting model used in 
the AI-Driven Smart Retail Shop. This information helps retailers anticipate sales movement and plan purchasing and inventory 
needs in advance. The Inventory Breakdown chart presents the allocation of stock among the categories shown on the dashboard, 
offering a general view of product availability. When sales forecasts are considered alongside inventory data, the system supports.  

  
Fig. 4.  Sales Forecasting and Inventory Analysis Dashboard.  

  
C. Correlation Matrix Analysis  
The correlation matrix examines associations among numerical inputs in the AI-Driven Smart Retail Shop dataset. It displays both 
the direction and strength of these relationships through correlation coefficients, which generally ranges from -1 to +1. A positive 
coefficient suggests that two variables tend to rise together, whereas a negative coefficient indicates one variable may rise as the 
other declines. Values near zero suggest a weak linear association. By identifying patterns within the retail data, the correlation 
matrix supports a clearer understanding of variables linked to sales performance. These findings can be useful during data 
exploration and when selecting features for predictive modelling. However, correlation shows association and does not 
establishment is able to segregate the four categories of MRI, however, there is a little overlap between the tumour classes. The 
confusion matrix may help to improve preprocessing of data, model training and classification per class in the future.  

 
Fig. 5. Correlation Heatmap Analysis of Retail Sales  
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D. System Output  
Inventory status and restocking recommendations are displayed by the system through a clear report or dashboard. The output 
contains product identifiers, current stock quantities, reorder thresholds, and replenishment notifications. This information assists 
retailers in monitoring inventory and making informed restocking decisions.  

 
Fig. 6. Sales and Product Analysis Dashboard for Retail Products  

  
E. Observed Results and Functional Interface Summary  
The developed AI-Driven Smart Retail Shop Management and Sales Forecasting System provides a user-friendly interface to help 
small retail shop owners manage sales data and understand business performance. The system displays sales information, product 
performance, sales trends, and future sales predictions. The following table summarizes the main functions and outputs of the 
system.  

Module  Observed output  Evidence  
System Architecture   Overall Architecture of Proposed System  Fig. 1.  

Flow Chart  Flow Chart of Retail Shop Management  Fig. 2.  

Sales Forecasting  Sales Trend Analysis and Top Selling Products  Fig. 3.  

Inventory Analysis  Sales Forecasting and Inventory Analysis Dashboard  Fig. 4.  

Correlation Heatmap                          Correlation Heatmap Analysis of Retail Sales  Fig. 5.  
Power BI  Sales and Product Analysis Dashboard for Retail Products  Fig. 6.  
   

V. CONCLUSION AND FUTURE SCOPE   
A. Conclusion   
Retail businesses depend on effective inventory management to ensure product availability, minimize stock shortages, and sustain 
efficient operations. This paper presents an intelligent inventory replenishment method that evaluates existing stock quantities, past 
product movement, and established reorder thresholds to determine when replenishment is needed. Through prompt alerts and 
restocking recommendations, the approach is intended to improve inventory oversight and lower the likelihood of stockouts. Its 
effectiveness can be evaluated using inventory measures such as stockout frequency, inventory turnover, and replenishment 
accuracy. Future improvements may include supplier lead-time information, safety-stock calculations, and changing demand trends. 
Overall, the proposed method offers a basis for data-driven inventory planning and better decision-making in retail settings.  
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B. Future Scope   
The proposed system can be improved in several areas related to functionality, security, scalability, and usability.   
1) Advanced Sales Prediction: The system can  predict future sales more accurately using advanced machine learning techniques.  
2) Real-Time Data Updates: Real-time sales data can be integrated to provide updated sales reports and forecasts.  
3) Inventory Management: The system can be extended to monitor stock levels and alert shop owners when products need to be 

restocked.  
4) Customer Behaviour Analysis: Customer purchasing patterns are analysed to understand their preferences and improve sales.  
5) Product Recommendation: The system suggest related products based on frequently purchased items.  
6) Demand Forecasting: Future product demand can be predicted to help shop owners maintain sufficient stock.  
7) Profit Analysis: The system can be enhanced to analyse revenue, expenses, and profit to support better business decisions.  
8) Mobile Application: A mobile application can be developed to help shop owners access sales reports and forecasts anytime.  
9) Automated Alerts: Notifications can be provided for low stock, high-demand products, and unusual changes in sales.  
10) Multi-Shop Support: The system can be extended to manage sales and compare performance across multiple retail shops.  
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