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Abstract 

The rapid growth of e-commerce platforms has 

generated large volumes of digital sales data. This 

paper proposes an E-Commerce Product Demand 

Prediction (EPDP) system that automates demand 

forecasting using statistical methods such as 

Moving Average and Linear 

Regression. The system integrates sales 

management, inventory monitoring, and demand 

prediction within a web-based platform. 

Experimental results demonstrate improved 

decision making for inventory planning in small 

and medium-scale e- commerce businesses. 

The demand forecasting module utilizes statistical 

techniques such as Moving Average and Linear 

Regression to analyze the previous twelve months 

of sales data and estimate future product demand. 

Each prediction is accompanied by a confidence 

score that reflects the reliability of the forecast. 
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1. I

INTRODUCTION 

Therapid advancement of digital technologies has 

significantly transformed traditional retail 

operations into online commerce platforms. E-

commerce businesses now generate large volumes 

of sales and transaction data daily. This data 

contains valuable insights that can be used to 

optimize business processes such as inventory 

planning, demand forecasting, and supply chain 

management. However, many small and medium-

scale online retailers fail to effectively utilize this 

data for strategic decision-making. 

Demand forecasting plays a crucial role in the 

success of e-commerce businesses. Accurate 

prediction of product demand helps organizations 

maintain optimal inventory levels, reduce 

operational costs, and improve customer 

satisfaction. Overstocking leads to increased 

storage costs and product obsolescence, while 

understocking results in lost sales and dissatisfied 

customers. Therefore, reliable demand prediction 

methods are essential for efficient inventory 

management. 

Traditional forecasting methods in many 

organizations rely on manual estimation, intuition,

 or spreadsheet-based 

calculations. These approaches are time- 

consuming, prone to human error, and lack the 

ability to analyze large datasets effectively.  

Furthermore,  they  rarely 

 

provide indicators that measure the reliability of 

predictions, making it difficult for decision-makers 

to assess forecasting accuracy. 

To address these challenges, this paper proposes 

an E-Commerce Product Demand Prediction 

(EPDP) system that automates the demand 

forecasting process using historical sales data. The 

system employs statistical forecasting algorithms 

such as Moving Average and Linear Regression to 

analyze sales trends and generate future demand 

estimates. In addition to prediction, the system 

integrates product management, sales tracking, 
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inventory monitoring, and analytical reporting 

functionalities. The primary contribution of this 

research is the development of a lightweight, 

costefficient forecasting platform designed 

specifically for small and medium ecommerce 

enterprises. The system enables businesses to 

make data-driven inventory decisions while 

maintaining transparency and interpretability in 

the forecasting process. 

 

2. Related Work 

Demand forecasting in e-commerce has been 

widely studied in recent years due to the growing 

importance of data-driven retail operations. 

Various approaches have been proposed ranging 

from statistical models to advanced machine 

learning techniques. 

Several researchers  have  explored 

traditional  time-series  forecasting models 

for retail demand prediction. Sha et al. proposed 

the use of ARIMA and exponential smoothing 

techniques for ecommerce demand forecasting, 

demonstrating their effectiveness in capturing  

seasonal  trends  and  sales

patterns. These statistical methods are 

computationally efficient and suitable for 

structured time-series data. 

Recent studies have also focused on machine 

learning approaches for demand forecasting. 

Toprak Fırat et al. developed machine learning-

based models that analyze historical sales data to 

predict future demand in the e- commerce sector. 

Their study highlighted the importance of feature 

extraction   and  data preprocessing in    

improving 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

forecasting accuracy. 

 

3. System Architecture and 

Methodology 

3.1. System Architecture: 

The EPDP system follows a three-layer 

architecture consisting of presentation, 

application, and data layers. 
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Presentation Layer (Frontend): 

The presentation layer provides the user interface 

through which administrators interact with the 

system. It includes web pages developed using 

HTML5, Tailwind CSS, and JavaScript. This 

layer enables users to manage products, record 

sales data, generate predictions, and view 

analytical reports. 

Application Layer (Backend): 

The application layer contains the core business 

logic implemented using PHP. It handles user 

authentication, sales data processing, inventory 

monitoring, and execution of demand forecasting 

algorithms. The Moving Average and Linear 

Regression algorithms are implemented within 

this layer to generate predictions. 

Database Layer: 

The data layer consists of a MySQL relational 

database that stores system data including product 

information, sales transactions, demand 

predictions, user accounts, and inventory records. 

The database ensures data integrity and efficient 

storage of historical sales data used for 

forecasting. 

 

3.2. Methodology 

The methodology of the proposed system consists 

of several sequential stages designed to process 

historical sales data and generate reliable demand 

forecasts. 

 

Data Acquisition 

Sales data is collected through the sales 

management module and stored in the database. 

The data includes product ID, sales quantity, sale 

date, and customer region. 

Data Pre-processing 

Collected data is cleaned to remove duplicates, 

handle missing values, and organize records into 

monthly datasets. This improves prediction 

accuracy. 

 

 

Sales Pattern Analysis 

The system analyzes sales trends to identify 

important features such as average monthly 

demand, growth trends, and seasonal fluctuations. 

Demand Forecasting 

Two statistical algorithms are applied: 

Moving Average: 

Calculates the average of past sales values to 

smooth short-term fluctuations. 

Linear Regression: 

Identifies long-term demand trends by fitting a 

linear relationship between time and sales 

quantity. 

. 

Confidence Level Estimation 

The system calculates a confidence score using 

historical data variance to indicate the reliability 

of predictions. 

Inventory Monitoring 

Predicted demand is compared with current stock 

levels. If inventory falls below the threshold, the 

system generates low-stock alerts. 

Visualization and Reporting 

Forecast results are presented through 

dashboards and graphical charts that help 

managers interpret sales trends and 

demand patterns. 

Workflow: 

 

The workflow of the proposed Efficient Privacy-

Preserving Data Processing System explains 

how data moves securely through the system from 

data collection to final output generation while 

ensuring privacy protection. 
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3.3. Workflow 

 

4. Conclusion 

This paper presented the design and 

implementation of an E-Commerce Product 

Demand Prediction System aimed at improving 

inventory management and demand forecasting 

in online retail environments. The system integrates 

product management, sales tracking, inventory 

monitoring, and forecasting functionalities into a 

single web-based platform. 

By utilizing statistical forecasting techniques such 

as Moving Average and Linear Regression, the 

system analyzes historical sales data to generate 

reliable demand predictions. The inclusion of 

confidence scores allows business administrators 

to assess the reliability of forecasts before making 

inventory decisions. Furthermore, graphical 

dashboards and automated alerts enhance 

operational visibility and support proactive 

decisionmaking. 

The implementation demonstrates that effective 

demand forecasting can be achieved using 

lightweight and interpretable algorithms without 

requiring complex machine learning 

infrastructure. The proposed system provides a 

cost- effective solution for small and medium- 

scale ecommerce businesses seeking to optimize 

inventory planning and reduce operational risks. 

 

 

5. Future Scope 

Although the current system provides reliable 

forecasting capabilities, several improvements can 

be implemented in future versions. 

One potential enhancement is the integration of 

advanced machine learning models such as Long 

Short-Term Memory (LSTM) networks, 

ARIMA models, and gradient boosting 

algorithms to capture complex demand patterns 

and seasonal trends. These models can improve 

forecasting accuracy for products with irregular 

sales behavior. 

 

Another enhancement involves automated 

procurement recommendations based on predicted 

demand and available inventory levels. The 

system could generate purchase suggestions and 

reorder quantities to assist in supply chain 

planning. 

Future versions may also incorporate realtime 

notifications using email or SMS alerts for low 

stock levels or sudden demand spikes. 

Additionally, integrating external data sources 

such as promotional campaigns, weather data, or 

market trends could further improve demand 

prediction accuracy. 

Finally, deploying the system as a cloudbased 

platform with multi-currency support would 

enable global adoption by international e-

commerce businesses. 
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