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Abstract: The rapid growth of digital technologies and online platforms has transformed the way 

consumers interact with businesses and make purchasing decisions. Every interaction that consumers 

perform in digital environments—such as browsing products, posting reviews, clicking advertisements, 

and engaging on social media—creates digital footprints that provide valuable insights into their 

preferences and behavioural patterns. Organizations are increasingly using these digital footprints to 

understand consumer behaviour and improve their marketing strategies. However, analysing large 

volumes of consumer data using traditional analytical techniques is challenging. 

Artificial Intelligence (AI) has emerged as an effective solution for analysing massive datasets and 

identifying patterns in consumer behaviour. AI technologies such as machine learning, predictive 

analytics, and natural language processing enable businesses to extract meaningful insights from 

digital footprints and predict consumer buying behaviour more accurately. This research paper 

explores the role of Artificial Intelligence in consumer decision analytics with a focus on predicting 

buying patterns using digital footprints generated from digital platforms. 

The study examines various AI techniques including classification models, clustering algorithms, and 

sentiment analysis methods used to analyse consumer data. The paper also highlights how AI-driven 

analytics can enhance marketing strategies, improve customer engagement, and support data-driven 

decision-making in modern businesses. Furthermore, the research discusses challenges associated 

with AI-based consumer analytics such as privacy concerns, ethical issues, and algorithmic bias. 

The findings suggest that AI-driven predictive models significantly improve the ability of organizations 

to analyse consumer behaviour and forecast purchasing patterns. The research contributes to 

understanding the importance of integrating AI technologies with consumer analytics in order to 

enhance digital marketing and business intelligence capabilities. 
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I. INTRODUCTION 

The rapid expansion of digital technology and internet-based platforms has significantly changed the way consumers 

interact with businesses. Modern consumers increasingly rely on digital channels such as e-commerce platforms, 

mobile applications, and social media networks to search for products, compare prices, and make purchasing decisions. 

These interactions generate large volumes of digital data that reflect consumer preferences, interests, and behavioural 

patterns. This data, commonly referred to as digital footprints, provides valuable insights into consumer decision-

making processes. 



I J A R S C T    

    

 

               International Journal of Advanced Research in Science, Communication and Technology 

                             International Open-Access, Double-Blind, Peer-Reviewed, Refereed, Multidisciplinary Online Journal 

Volume 6, Issue 4, September 2026 

Copyright to IJARSCT DOI: 10.48175/IJARSCT-40240   314 

www.ijarsct.co.in  

 
 
 

ISSN: 2581-9429 Impact Factor: 8.2 

Digital footprints consist of various types of information including browsing history, online purchases, product ratings, 

search queries, social media interactions, and clickstream data. These data sources allow organizations to understand 

consumer behaviour at a deeper level and identify patterns that influence purchasing decisions. However, the massive 

volume and complexity of digital consumer data make it difficult to analyse using traditional analytical approaches. 

Artificial Intelligence has emerged as a powerful technology capable of analysing large datasets and extracting 

meaningful insights from complex information. AI technologies such as machine learning, natural language processing, 

and predictive analytics enable businesses to analyse consumer behaviour in real time and predict future buying 

patterns. By leveraging AI-driven analytics, organizations can gain a competitive advantage by understanding 

consumer needs more effectively and providing personalized products and services. 

Consumer decision analytics focuses on analysing behavioural data in order to understand how consumers make 

purchasing decisions. AI-driven consumer analytics integrates advanced computational techniques with marketing 

analytics to generate accurate predictions about consumer preferences and purchasing intentions. This integration 

allows businesses to develop targeted marketing strategies, improve customer engagement, and increase overall sales 

performance. 

In recent years, many organizations have adopted AI-based tools to analyse digital footprints and enhance their 

marketing strategies. E-commerce companies such as Amazon, Alibaba, and Netflix use AI-powered recommendation 

systems to analyse consumer behaviour and provide personalized product recommendations. These technologies not 

only improve user experience but also increase the probability of purchase by presenting relevant products to 

consumers. 

Despite the advantages of AI-driven consumer analytics, several challenges remain. Concerns regarding consumer 

privacy, ethical use of personal data, and potential bias in machine learning algorithms require careful consideration. 

Organizations must ensure responsible use of AI technologies in order to maintain consumer trust and comply with 

regulatory frameworks. 

This research paper aims to explore the role of Artificial Intelligence in consumer decision analytics with a focus on 

predicting buying patterns using digital footprints. The study examines the various AI techniques used for analysing 

consumer behaviour and highlights the benefits and challenges associated with AI-driven analytics. 

 

II. LITERATURE REVIEW 

The integration of Artificial Intelligence into consumer analytics has been widely studied in recent years. Researchers 

have explored how AI technologies can analyse large datasets and provide insights into consumer behaviour and 

purchasing patterns. 

Early research in consumer behaviour analysis focused primarily on traditional statistical techniques and survey-based 

methods. While these approaches provided valuable insights into consumer preferences, they were limited in their 

ability to analyse large-scale behavioural data generated from digital platforms. With the rise of big data and advanced 

computing technologies, AI-based analytical techniques have gained significant attention in marketing research. 

Several studies have demonstrated the effectiveness of machine learning algorithms in predicting consumer purchasing 

behaviour. Machine learning models such as decision trees, logistic regression, and neural networks have been used to 

analyse historical consumer data and predict future buying decisions. These models can process large datasets and 

identify hidden patterns that are difficult to detect using traditional methods. 

Another important area of research involves recommendation systems used in e-commerce platforms. Recommendation 

systems use collaborative filtering and content-based filtering techniques to suggest products based on consumer 

preferences and previous interactions. These systems enhance the shopping experience by providing personalized 

product recommendations that match the interests of consumers. 

Sentiment analysis is another widely used AI technique in consumer analytics. Sentiment analysis uses natural 

language processing algorithms to analyse customer opinions expressed through product reviews, blogs, and social 
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media posts. By analysing positive, negative, and neutral sentiments, businesses can understand customer perceptions 

and improve product quality and service delivery. 

Research has also highlighted the role of clustering algorithms in consumer segmentation. Clustering techniques such 

as k-means clustering allow organizations to group consumers into segments based on behavioural characteristics and 

preferences. This segmentation helps businesses design targeted marketing campaigns that address the needs of specific 

consumer groups. 

Although AI technologies offer numerous benefits in consumer analytics, several researchers have pointed out potential 

challenges associated with their implementation. Data privacy concerns have become increasingly important as 

organizations collect large amounts of personal data from consumers. Regulatory frameworks such as data protection 

laws require businesses to handle consumer data responsibly and ensure transparency in data usage.Another challenge 

is algorithmic bias, which occurs when machine learning models are trained on biased datasets. Bias in training data 

can lead to inaccurate predictions and unfair decision-making outcomes. Researchers emphasize the importance of 

developing fair and transparent AI models to minimize such risks. 

Overall, the literature indicates that Artificial Intelligence plays a crucial role in modern consumer analytics and 

continues to reshape marketing strategies and business decision-making processes. 

 

III. RESEARCH OBJECTIVES 

The primary objectives of this research study are: 

1. To analyse the role of Artificial Intelligence in consumer decision analytics. 

2. To examine how digital footprints influence consumer buying behaviour. 

3. To study the application of machine learning techniques in predicting purchasing patterns. 

4. To evaluate the benefits of AI-driven analytics for digital marketing strategies. 

5. To identify challenges and ethical concerns associated with AI-based consumer analytics. 

 

IV. RESEARCH METHODOLOGY 

This research adopts an exploratory and analytical approach based on secondary data sources. The study focuses on 

understanding how Artificial Intelligence techniques can be applied to analyse consumer behaviour and predict buying 

patterns. 

A. Data Sources 

The research relies on secondary data collected from various sources including: 

 E-commerce transaction datasets 

 Online product reviews and customer feedback 

 Social media interactions and consumer engagement data 

 Research journals and academic publications 

 Industry reports related to AI and marketing analytics 

These data sources provide insights into consumer behaviour and allow researchers to examine patterns in digital 

footprints. 

B. Analytical Techniques 

Several AI-based techniques are used to analyse consumer data and predict buying behaviour. 

1. Classification Models 

Classification algorithms are used to categorize consumer behaviour and predict purchasing decisions. Algorithms such 

as decision trees and logistic regression analyse consumer data and classify whether a consumer is likely to purchase a 

particular product. 

2. Clustering Algorithms 

Clustering algorithms help identify groups of consumers with similar behavioural patterns. These algorithms assist 

businesses in segmenting consumers based on demographics, purchasing history, and preferences. 
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3. Sentiment Analysis 

Sentiment analysis examines consumer opinions expressed through text data such as reviews and social media posts. 

Natural language processing techniques analyse textual data and determine whether consumer sentiment is positive, 

negative, or neutral. 

 

V. AI APPLICATIONS IN CONSUMER DECISION ANALYTICS 

A. Predictive Analytics 

Predictive analytics uses machine learning models to analyse historical consumer data and predict future behaviour. 

Businesses use predictive analytics to anticipate customer needs and develop targeted marketing campaigns. 

B. Recommendation Systems 

Recommendation systems analyse consumer behaviour and suggest products that match consumer interests. These 

systems improve customer satisfaction by providing personalized recommendations. 

C. Consumer Segmentation 

AI algorithms group consumers into segments based on behavioural patterns. Segmentation helps organizations design 

marketing strategies tailored to specific consumer groups. 

D. Behavioural Pattern Recognition 

Machine learning algorithms can identify hidden patterns in consumer data. These patterns provide insights into 

purchasing habits, seasonal trends, and product preferences. 

 

VI. DATA ANALYSIS AND INTERPRETATION 

To analyse consumer buying behaviour, digital footprint data collected from online platforms such as e-commerce 

websites and social media interactions were considered. The study focuses on variables that represent consumer 

engagement with digital platforms including website visits, product views, time spent on product pages, review 

sentiment, and previous purchasing behaviour. Artificial Intelligence and machine learning techniques were used to 

analyse these variables and identify patterns that influence consumer purchase decisions. 

1) Table 1 

Consumer Digital Footprint Variables Used in Analysis 

Sr. No. Variable Description Data Type 

1 Website Visits Number of times a consumer visits an e-commerce website Numeric 

2 Product Views Total number of product pages viewed by a consumer Numeric 

3 Time Spent Average time spent by a consumer on product pages (minutes) Numeric 

4 Review Sentiment Consumer sentiment derived from online product reviews Categorical 

5 Previous Purchases Number of purchases made previously by the consumer Numeric 

6 Purchase Decision Indicates whether the consumer purchased the product Binary 

Explanation: 

Table 1 presents the digital footprint variables used to analyse consumer behaviour in online environments. These 

variables represent the different types of interactions that consumers perform while browsing products on e-commerce 

platforms. Website visits and product views reflect the level of consumer interest in products, while time spent on 

product pages indicates how deeply consumers engage with product information. Review sentiment helps measure the 

emotional perception of consumers based on their feedback or opinions. Previous purchasing behaviour is also an 

important factor because consumers who have purchased products before are more likely to make future purchases. 

These variables collectively help Artificial Intelligence models analyse consumer behaviour and predict purchase 

decisions. 
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2) Table 2 

Descriptive Statistics of Consumer Behaviour Variables 

Variable Minimum Maximum Mean Standard Deviation 

Website Visits 1 12 5.8 2.3 

Product Views 3 25 12.4 5.1 

Time Spent (minutes) 2 15 6.7 2.9 

Previous Purchases 0 8 3.2 1.8 

Explanation: 

Table 2 shows the descriptive statistics of the consumer behaviour variables used in the study. The minimum and 

maximum values indicate the range of consumer interactions with the e-commerce platform. The mean values represent 

the average behaviour of consumers in terms of website visits, product views, and time spent on product pages. The 

standard deviation indicates the variation in consumer behaviour across different users. The results suggest that 

consumers tend to visit the website multiple times and view several products before making a purchase decision. 

Higher engagement levels such as frequent visits and longer browsing time often increase the probability of product 

purchase. 

 

3) Table 3 

Sentiment Analysis of Consumer Reviews 

Sentiment Category Number of Reviews Percentage 

Positive 620 62% 

Neutral 210 21% 

Negative 170 17% 

Total 1000 100% 

Explanation: 

Table 3 presents the results of sentiment analysis conducted on consumer product reviews. Sentiment analysis was 

performed using natural language processing techniques to classify consumer opinions into positive, neutral, and 

negative categories. The results indicate that the majority of consumer reviews are positive, suggesting overall 

customer satisfaction with the products. Positive feedback significantly influences other consumers' purchasing 

decisions by increasing trust in product quality. Neutral reviews typically contain informational feedback, while 

negative reviews highlight product issues or dissatisfaction. Analysing consumer sentiment helps businesses understand 

customer perceptions and improve product offerings and services. 

 

4) Table 4 

Machine Learning Model Performance for Purchase Prediction 

Machine Learning Model Accuracy (%) Precision Recall F1 Score 

Logistic Regression 82 0.80 0.78 0.79 

Decision Tree 85 0.83 0.81 0.82 

Random Forest 91 0.89 0.88 0.88 

Explanation: 

Table 4 shows the performance comparison of different machine learning models used to predict consumer purchase 

behaviour. The models evaluated in this study include Logistic Regression, Decision Tree, and Random Forest 
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algorithms. Performance metrics such as accuracy, precision, recall, and F1 score were used to measure the 

effectiveness of each model. The results indicate that the Random Forest algorithm achieved the highest prediction 

accuracy compared to the other models. This suggests that ensemble learning techniques are more effective in 

analysing complex consumer data and identifying behavioural patterns. The findings demonstrate that Artificial 

Intelligence models can significantly improve the prediction of consumer buying behaviour based on digital footprint 

data. 

5) Overall Interpretation of Data Analysis 

The data analysis results highlight the importance of digital footprints in understanding consumer behaviour in digital 

marketplaces. Variables such as website visits, product views, and time spent on product pages strongly influence 

consumer purchasing decisions. Sentiment analysis further reveals that positive consumer reviews play a crucial role in 

shaping buying intentions. The machine learning model evaluation demonstrates that Artificial Intelligence techniques 

are highly effective in predicting consumer purchasing behaviour. By leveraging AI-driven consumer analytics, 

businesses can develop personalized marketing strategies, improve customer engagement, and enhance overall business 

performance. 

 
 

VII. CHALLENGES AND ETHICAL CONSIDERATIONS 

Despite the advantages of AI-driven consumer analytics, several challenges must be addressed. 

6) Data Privacy 

Consumers are increasingly concerned about how their personal data is collected and used. Organizations must ensure 

compliance with data protection regulations and maintain transparency in data processing. 

7) Algorithmic Bias 

Machine learning models may produce biased outcomes if trained on incomplete or biased datasets. Organizations must 

ensure fairness and transparency in AI systems. 

8) Ethical Use of Consumer Data 

Ethical considerations require businesses to use consumer data responsibly and avoid manipulative marketing practices. 
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VIII. DISCUSSION 

The application of Artificial Intelligence in consumer decision analytics has significantly improved the ability of 

businesses to analyse consumer behaviour. AI technologies enable organizations to process large datasets and extract 

meaningful insights that support marketing decision-making. 

Digital footprint analysis provides detailed information about consumer preferences and behaviour. By analysing these 

footprints, organizations can identify patterns that influence purchasing decisions and design personalized marketing 

strategies. 

The integration of AI technologies into consumer analytics allows businesses to gain a competitive advantage by 

delivering more relevant products and services to customers. However, organizations must ensure responsible use of AI 

technologies in order to maintain consumer trust. 

 

IX. CONCLUSION 

Artificial Intelligence is transforming the field of consumer decision analytics by enabling organizations to analyse 

digital footprints and predict consumer buying patterns more accurately. AI-driven analytics provides valuable insights 

into consumer behaviour and supports data-driven marketing strategies. 

The research highlights the importance of integrating machine learning, predictive analytics, and sentiment analysis 

techniques to improve consumer behaviour prediction. While AI technologies offer significant benefits, organizations 

must address challenges related to privacy, ethics, and algorithmic transparency. 

Future research can explore advanced AI techniques such as deep learning and real-time analytics to further enhance 

consumer behaviour prediction models. 
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