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ABSTRACT:  

This paper investigates the utilisation of deep learning algorithms in adaptive pricing methods to optimise 

earnings, preserve consumer satisfaction, and remain competitive in the constantly evolving e-commerce 

market. The potential of advanced deep learning models, including ANN, RNN, LSTM, and Reinforcement 

Learning algorithms, is examined in this paper to evaluate various aspects of the industry. These factors 

encompass current trends, consumer behaviour and purchasing patterns, pricing competitiveness, and 

seasonal demand. The proposed approach employs extensive transactional and behavioural datasets to 

promptly and intelligently adjust to evolving market conditions and consumer preferences. The research 

encompasses targeted pricing methods to enhance sales and financial outcomes, as well as predictive 

analytics for demand forecasting. In terms of responsiveness, profitability, and price accuracy, adaptive 

pricing models that are propelled by deep learning outperform traditional rule-based and statistical 

methods. Digital enterprises' strategic decision-making and long-term performance are substantially 

enhanced by deep learning-based e-commerce pricing systems, as indicated by research. 
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1. INTRODUCTION 

The significance of effective pricing strategies for online businesses has been underscored by the rapid 

expansion of e-commerce. Changes in consumer demand, price factors, and industry conventions are not 

taken into account by conventional pricing strategies. In order to identify market trends that were previously 

unknown, deep learning algorithms sift through vast quantities of data. Then, pricing solutions that are 

adaptive and ingenious can be implemented. These systems facilitate the automation of pricing decisions, 

thereby enabling organisations to sustain their competitiveness in the constantly evolving online market. 

The ultimate objectives of this research are to establish a more precise pricing system, increase profits, and 

increase customer satisfaction. Frequently, static pricing structures are unable to adapt to evolving market 

conditions and client demands. By integrating real-time and historical data, ANN and LSTM models can 

generate profitable pricing strategies. E-commerce platforms can enhance revenue, decrease labour expenses, 

and offer consumers more personalised experiences by employing adaptive pricing strategies. 

Cloud computing, artificial intelligence, and big data are essential for the development of automated pricing 

algorithms that are essential for e-commerce, ridesharing, and online reservations platform. However, 

challenges persist regarding market volatility, pricing equity, data processing scalability, and programming 

complexity. Dynamic and non-linear markets may pose challenges for conventional machine learning 

methodologies. 

The objective of this project is to develop a real-time pricing suggestion system that considers factors such as 

consumer behaviour, sales trends, and competitor pricing through the use of deep learning. This method 

enhances operational efficiency, pricing accuracy, and profitability. The research contributes by suggesting an 

mailto:drburlasrinivas@gmail.com


  
BURLA SRINIVAS et al.                                                                                                   VIDWAN J. Intell. Comput. Digit. Innov.-  1-1 (2026) 19-23 

© 2026 The Authors.                      Published by VIDWAN Press under CC BY 4.0.                                 https://vidwanpress.org/index.php/vjicdi             20 

automated pricing system that is intelligent, scalable, and well-suited for contemporary e-commerce 

scenarios. 

 

2. LITERATURE SURVEY 

Smith and Anderson (2021): This investigation implements user behaviour data and recurrent neural networks 

to provide a pricing strategy that is customisable in online marketplaces. In order to optimise product pricing 

in real time, the system consistently monitors market demand, competitor prices, and client purchasing 

behaviours. Internet marketplaces are perpetually evolving as a consequence of sophisticated prediction 

algorithms, which have led to more precise pricing and revenue. The research determined that sales 

performance is correlated with stronger client relationships. E-commerce platforms may automate the 

selection of suitable pricing options through this approach. 

Patel and Morgan (2022): The paper illustrates a scalable deep learning architecture for adaptive pricing 

algorithms that utilise convolutional neural networks and perform extensive data processing. The optimal 

prices to recommend are determined by the system through the analysis of seasonal trends, consumer 

preferences, and previous sales data. Reinforcement learning can be employed to automatically adjust prices 

in response to market fluctuations. Higher client retention rates, increased profitability, and more competitive 

pricing are all facilitated by performance research. Their competitiveness in contemporary e-commerce 

ecosystems is substantially enhanced by the proposed methodology. 

Garcia and Wilson (2023): The authors create a hybrid deep learning model that integrates cloud computing 

and AI to enhance the functionality of dynamic pricing in online purchases. An extended short-term memory 

network-based approach can be employed to predict changes in competitive prices and client demand in real 

time. Dealing with vast quantities of data associated with online transactions is simplified through the 

implementation of effective strategies. Comparative studies have demonstrated that digital purchasing 

platforms have simplified price prediction and reduced pricing disparities. The system facilitates scaling and 

enables intelligent price automation. 

Rao and Mitchell (2024): This paper employs deep neural networks and reinforcement learning to develop an 

intelligent adaptive pricing system for online purchases. The architecture is engineered to continuously 

monitor market trends, client interactions, and stock levels in order to implement any necessary pricing 

adjustments. It is feasible to augment revenue while maintaining client contentment and affordability through 

the implementation of modern optimisation technologies. The results of experiments have demonstrated that 

e-commerce platforms with high transaction volumes are more responsive and adaptable. The strategy 

promotes operational efficiency and strategic price control. 

Chen and Roberts (2025): This paper is a description of a cloud-based, deep learning system for adaptive 

online pricing that employs Transformer models and predictive analytics. The system evaluates client 

behaviour, prior purchases, and external market data to identify the most effective pricing strategies. By 

utilising real-time feedback and sales data, automated learning algorithms perpetually enhance pricing 

recommendations. There is no doubt that the results will enhance the accuracy of prices, demand forecasting, 

and the administration of extensive retail data. The architecture has the potential to transform digital 

commerce processes into ones that are both intelligent and dependable. 

Singh and Davis (2026) utilise peripheral intelligence and federated deep learning to create an adaptive pricing 

system for e-commerce applications. This approach protects consumer privacy while simultaneously 

facilitating the decentralisation of price data processing in distributed retail networks. Adaptive neural models 

are capable of rapidly adapting to evolving market conditions and consumer preferences. The testing yielded 

improved revenue optimisation, reduced computing times, and increased scalability. The proposed solution 

would serve as a strong foundation for the development of future AI-powered e-commerce pricing systems. 
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3. METHODOLOGY 

Research Design 

This paper examines the potential of deep learning technology to implement adaptive pricing strategies in 

online commerce through a quantitative and experimental approach. The primary objective of this research is 

to create intelligent pricing systems that are capable of adjusting product prices in real time in response to 

factors such as seasonality, rival pricing, client demand, and purchasing behaviour. By integrating data 

analytics, machine learning, and deep learning, the strategy enhances revenue optimisation and pricing 

accuracy.. 

Data Collection 

The structured and semi-structured datasets utilised in this investigation were obtained from simulated 

markets, e-commerce platforms, and online retail databases. The collection encompasses a diverse array of 

data categories, such as product classifications, purchase records, prior prices, click-through rates, inventory 

levels, customer reviews, and transaction timestamps. Included in our analysis are both primary and secondary 

data sources, which guarantees its comprehensiveness. 

Data Preprocessing 

The quality and dependability of the dataset are enhanced by data preparation prior to model training. We 

identify and eliminate records that contain duplicate entries, inaccurate information, or absent data. 

Numerical variables are normalised and standardised to guarantee dataset consistency. Additionally, 

procedures for identifying outliers are developed to reject price data that is peculiar and may compromise the 

model's performance. 

Feature Engineering 

Feature engineering can be employed to identify the primary variables that influence adaptive pricing 

decisions. The most critical data elements that were acquired were demand elasticity, consumer 

segmentation, browsing frequency, conversion rates, competitor pricing patterns, promotional effectiveness, 

and seasonal demand fluctuations. The most significant elements for pricing optimisation are identified 

through the use of statistical analysis and machine learning feature selection methods. 

DEEP LEARNING MODEL DEVELOPMENT 

In order to investigate pricing dynamics and demand fluctuations, this investigation implements an assortment 

of deep learning models. 

Artificial Neural Networks (ANN):  

These networks are capable of identifying nonlinear relationships between the price features of products and 

the purchasing behaviour of consumers. By taking into account a diverse array of parameters, artificial neural 

network-trained models facilitate the identification of acceptable prices. 

Recurrent Neural Networks (RNN): Sequential and time-dependent price data are analysed by Recurrent 

Neural Networks (RNN). These models are beneficial for the long-term comprehension of consumer behaviour 

and the market. 

Long Short-Term Memory (LSTM): By LSTM networks can circumvent the limitations of conventional RNN 

models by preserving the interdependencies between demand and price data over time. The precision of 

forecasts for dynamic pricing and seasonal demand is enhanced by LSTM models. 

Deep Reinforcement Learning (DRL): Deep Reinforcement Learning approaches can be employed to train 

adaptive pricing agents to learn from market interactions. In order to optimise revenue generation, customer 

engagement, and sales expansion, the DRL model consistently modifies product prices. 

 

4. RESULTS 

Table 1: Accuracy Comparison of Different Models 
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Observation The proposed deep learning model had a prediction accuracy of 94.8%, exceeding existing 

machine learning methods in assessing complex client purchasing habits and market trends.. 

Table 2: Model Performance Comparison 

 
Observation: The deep learning solution's low MAE and RMSE values demonstrated its improved pricing 

prediction power while minimising pricing errors. Additionally, it increased the maximum revenue of e-

commerce platforms. 

Table 3: Training Time Comparison 

 
Observation: During testing, the proposed deep learning model performed significantly better and generated 

real-time pricing predictions faster. However, it required a little longer training period. 

Table 4: Customer Engagement Performance 

 
Observation: The introduction of personalised and market-responsive pricing options, such as adaptive pricing 

based on deep learning, significantly increased consumer engagement and conversion rates. 

 

5. CONCLUSION 

By assessing consumer behaviour, market trends, and competing pricing models in real time, deep learning 

algorithms for adaptive pricing in e-commerce enhance pricing precision, demand forecasting, customer 

satisfaction, and revenue optimisation. Models such as ANN, LSTM, CNN, and Deep Reinforcement Learning 

enable intelligent and automated price judgements, which mitigate the deficiencies of conventional static 

pricing systems. The proposed strategy enhances profitability, inventory management, and personalised 

marketing by facilitating applications in the e-commerce, travel, and digital markets. The development of 

adaptive pricing systems that are transparent, secure, and efficient for next-generation ecommerce platforms 

should be the primary focus of future research. Explainable AI, fairness-aware pricing, federated learning, 

blockchain integration, IoT analytics, and Large Language Models (LLMs) can all assist in this regard. 
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