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Abstract 

This paper explores the transformative impact of Big Data Analytics on Customer Relationship Management (CRM), 
focusing on its role in enhancing customer engagement and retention. The study highlights how Big Data enables 
businesses to create personalized customer experiences, anticipate customer needs through predictive analytics, and 
respond promptly with real-time data analysis. Additionally, the paper discusses using sentiment analysis to refine 
engagement strategies and applying predictive models to prevent customer churn. The effectiveness of loyalty 
programs is also examined, demonstrating how Big Data can tailor incentives to boost customer loyalty. The conclusion 
emphasizes the need for future research into advanced machine learning techniques, ethical considerations, and 
developing more sophisticated real-time analytics tools. The findings underscore the pivotal role of Big Data in 
transforming CRM strategies, driving customer satisfaction, and ensuring long-term business success. 

Keywords: Big Data Analytics; Customer Relationship Management (CRM); Customer Engagement; Customer 
Retention; Predictive Analytics 

1 Introduction 

In the modern business landscape, Customer Relationship Management (CRM) has become pivotal for organizations 
aiming to foster long-lasting customer relationships. CRM involves strategies, practices, and technologies companies 
use to manage and analyze customer interactions and data throughout the lifecycle (Adelakun, Nembe, Oguejiofor, 
Akpuokwe, & Bakare, 2024; Venkatesan, Kumar, & Reinartz, 2022). The goal is to improve customer service 
relationships, increase customer retention, and drive sales growth. As businesses accumulate vast amounts of customer 
data from various channels, the role of Big Data Analytics in CRM has become increasingly critical. Big Data Analytics 
involves examining large and varied data sets to uncover hidden patterns, unknown correlations, and other useful 
information. This process helps businesses make informed decisions, predict trends, and gain deep insights into 
customer behaviors and preferences (Adenekan, Solomon, Simpa, & Obasi, 2024; Naim, 2022; Razzak, Imran, & Xu, 
2020). 

The intersection of Big Data Analytics and CRM represents a significant shift in how businesses understand and engage 
with their customers. Traditional CRM systems, while useful, often struggle with the volume, velocity, and variety of 
data generated in today's digital age (Rawat & Yadav, 2021). Big Data Analytics addresses these challenges by enabling 
businesses to process and analyze vast amounts of structured and unstructured data in real-time. This capability allows 
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for more accurate customer segmentation, personalized marketing, and predictive maintenance, ultimately enhancing 
customer engagement and retention (Atadoga et al., 2024; Naeem et al., 2022). 

The primary objective of this paper is to explore the transformative impact of Big Data Analytics on CRM. Specifically, it 
aims to elucidate how businesses can leverage Big Data to improve customer engagement and retention strategies. By 
examining the role of Big Data Analytics in CRM, this paper highlights the benefits, challenges, and best practices 
associated with integrating these advanced analytical tools into CRM systems. The paper will also provide actionable 
insights and strategies for businesses looking to harness the power of Big Data to foster stronger customer relationships. 

To achieve these objectives, the paper will focus on several key areas. Firstly, it will define and discuss the fundamental 
components of Big Data Analytics and its relevance to CRM. This will include an overview of the data sources, tools, and 
technologies that comprise Big Data Analytics in the context of CRM. Secondly, the paper will explore the strategies 
businesses can employ to leverage Big Data in their CRM efforts. This will encompass data collection and integration 
techniques, data analysis methods, and implementing insights derived from Big Data. Furthermore, the paper will 
examine how Big Data Analytics can improve customer engagement. This includes personalization and customization 
of customer experiences, predictive analytics for anticipating customer needs, real-time interaction, responsiveness, 
and sentiment analysis of customer feedback. Additionally, the paper will explore strategies for enhancing customer 
retention through Big Data Analytics. Topics will include customer segmentation and targeting, churn prediction and 
prevention, loyalty programs, and methods for measuring and improving customer satisfaction. 

The scope of this paper is broad yet focused on practical applications and strategies. It will provide a comprehensive 
overview of the theoretical aspects of Big Data Analytics and CRM, supported by real-world examples and case studies 
where relevant. However, it will not delve into the technical intricacies of Big Data technologies or detailed data analysis 
methodologies, as the aim is to provide a strategic perspective accessible to business professionals and decision-makers. 
In conclusion, integrating Big Data Analytics into CRM represents a paradigm shift that can significantly enhance how 
businesses engage with and retain their customers. By leveraging the power of Big Data, companies can gain a 
competitive edge through more personalized, responsive, and effective customer relationship strategies. This paper will 
serve as a guide to understanding and implementing these transformative practices. 

2 The Role of Big Data Analytics in CRM 

Big Data Analytics has emerged as a revolutionary tool in various fields, particularly Customer Relationship 
Management (CRM). At its core, Big Data Analytics involves examining large and complex data sets to uncover hidden 
patterns, correlations, and other valuable insights (Shahbaz et al., 2021; Yerpude, 2020). These data sets, often 
characterized by volume, velocity, and variety, can be leveraged to make more informed decisions, predict trends, and 
enhance overall business performance. In the context of CRM, Big Data Analytics is crucial as it provides a deeper 
understanding of customer behaviors, preferences, and needs, enabling businesses to build more effective customer 
relationship strategies (Liu, Soroka, Han, Jian, & Tang, 2020). 

The importance of Big Data Analytics in CRM cannot be overstated. Traditional CRM systems, while useful, often rely on 
limited data sources and static analysis techniques, which can result in a narrow and outdated view of the customer. In 
contrast, Big Data Analytics allows businesses to process vast amounts of data from diverse sources in real-time, 
providing a more dynamic and comprehensive picture of customer interactions (Jabbar, Akhtar, & Dani, 2020; Ranjan 
& Foropon, 2021). This enhanced capability is essential for businesses seeking to remain competitive in an increasingly 
data-driven world. By utilizing Big Data Analytics, companies can enhance their customer engagement and retention 
strategies and drive innovation and growth (Daramola, Adewumi, Jacks, & Ajala, 2024a, 2024b; Hallikainen, Savimäki, 
& Laukkanen, 2020). 

Several key components constitute Big Data Analytics in CRM. One of the primary elements is the variety of data sources. 
Customer data, which includes demographic information, purchase history, and behavioural data, forms the foundation 
of CRM. Additionally, data from social media platforms provides insights into customer sentiments, preferences, and 
trends (Chatterjee, Chaudhuri, & Vrontis, 2022). Transactional data, which encompasses financial transactions, order 
histories, and payment information, is critical. Together, these data sources offer a holistic view of the customer, 
enabling more accurate and personalized CRM strategies (Daramola, Jacks, Ajala, & Akinoso, 2024a, 2024b; 
Westermeier, 2020). 

The tools and technologies used in Big Data Analytics are equally important. Advanced analytics platforms and software 
solutions, such as Hadoop, Spark, and NoSQL databases, allow businesses to store, process, and analyze large volumes 
of data efficiently (Belcastro et al., 2022). Machine learning algorithms and artificial intelligence (AI) are employed to 
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identify patterns and predict future behaviors. Visualization tools, such as Tableau and Power BI, help interpret and 
present data in a user-friendly manner. These technologies collectively enable businesses to harness the power of Big 
Data for improved decision-making and strategic planning in CRM (Aroraa, Lele, & Jindal, 2022; Kekevi & Aydın, 2022). 
The benefits of integrating Big Data Analytics into CRM are manifold. One of the most significant advantages is gaining 
deeper customer insights. By analyzing data from various sources, businesses can identify trends and patterns that were 
previously undetectable. For instance, sentiment analysis of social media data can reveal how customers feel about a 
brand or product, providing valuable feedback for improving customer satisfaction. Similarly, analyzing purchase 
histories can help understand customer preferences and predict future buying behaviors (Anitha & Patil, 2022; Raji et 
al., 2024). 

Another critical benefit is the personalization of customer experiences. In today’s competitive market, customers expect 
personalized interactions and tailored recommendations. Big Data Analytics enables businesses to deliver these 
personalized experiences by analyzing customer data in real-time and offering relevant suggestions and offers (Ikegwu; 
O. Joel & V. Oguanobi, 2024; O. T. Joel & V. U. Oguanobi, 2024c; Lopez, 2023). For example, e-commerce platforms can 
use data analytics to recommend products based on a customer’s browsing history and previous purchases. This level 
of personalization not only enhances the customer experience but also increases customer loyalty and retention. 
Furthermore, Big Data Analytics optimizes CRM strategies by providing actionable insights and enabling more informed 
decision-making (O. T. Joel & V. U. Oguanobi, 2024a, 2024e; Reddy, 2021). Businesses can use these insights to develop 
targeted marketing campaigns, optimize pricing strategies, and improve customer service. For instance, predictive 
analytics can help businesses identify customers at risk of churning and implement proactive retention strategies 
(Putra, Rivera, & Pramukti, 2023). By understanding the factors contributing to customer attrition, businesses can 
address issues before they escalate, improving customer retention rates (Nembe, Atadoga, Adelakun, Odeyemi, & 
Oguejiofor, 2024; Reddy, 2021). 

The real-time capabilities of Big Data Analytics also play a crucial role in CRM. In a world where customer preferences 
and behaviors can change rapidly, the ability to analyze data in real-time is invaluable. Businesses can respond to 
customer inquiries, feedback, and complaints more swiftly and effectively, enhancing the overall customer experience. 
Real-time analytics also enable businesses to capitalize on emerging trends and opportunities, ensuring they stay ahead 
of the competition (Keith, 2023). In addition to improving customer insights and personalizing experiences, Big Data 
Analytics helps segment customers more accurately. Traditional segmentation methods often rely on broad categories 
such as age, gender, and location. However, Big Data Analytics allows for more granular segmentation based on 
behavioral data, purchase history, and social media activity. This precise segmentation enables businesses to target 
specific customer groups with tailored marketing messages, increasing the effectiveness of their campaigns (Nembe, 
Atadoga, Mhlongo, et al., 2024; Olaoye, 2024). Moreover, integrating Big Data Analytics into CRM systems can lead to 
significant cost savings and operational efficiencies. By automating data analysis and reporting, businesses can reduce 
the time and resources spent on manual processes. This automation also minimizes the risk of human error, ensuring 
more accurate and reliable data insights. Additionally, predictive analytics can optimize inventory management, 
reducing costs associated with overstocking or stockouts (O. T. Joel & V. U. Oguanobi, 2024b, 2024d; Tadayonrad & 
Ndiaye, 2023). 

3 Strategies for Leveraging Big Data in CRM 

3.1  Data Collection and Integration 

The first step in leveraging Big Data for CRM is effectively collecting and integrating data from various sources. Customer 
data comes from numerous channels, including transactional data from sales, interactions from customer service, 
survey feedback, and social media engagement data. Each source provides valuable insights that, when integrated, offer 
a comprehensive view of the customer (Chatterjee et al., 2022; Obasi, Solomon, Adenekan, & Simpa, 2024; Oduro, 
Uzougbo, & Ugwu, 2024a). To collect data effectively, businesses must implement robust data collection systems that 
capture information in real-time. For instance, customer relationship management software like Salesforce or HubSpot 
can automatically record customer interactions and transaction histories. Social media monitoring tools like Hootsuite 
or Sprout Social can also track customer sentiments and engagement on platforms like Facebook, Twitter, and 
Instagram (Nanda & Kumar, 2021; Zulfiqar, Lakho, & Nizam, 2022). 

Integration of this data is crucial for a unified view of the customer. This can be achieved through data warehousing 
solutions such as Amazon Redshift or Google BigQuery, which allow businesses to consolidate data from disparate 
sources into a single repository. Data integration platforms like Talend or Informatica further facilitate the process by 
providing tools to extract, transform, and load (ETL) data seamlessly. These integrated data sets form the backbone of 
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effective Big Data Analytics, enabling more accurate and holistic customer insights (Biswas, Sarkar, & Mondal, 2020; 
Khan, Jan, Khan, & Chughtai, 2024; Oduro, Uzougbo, & Ugwu, 2024b; V. Oguanobi & O. Joel, 2024). 

3.2  Data Analysis Techniques 

Once the data is collected and integrated, the next step is to analyze it using advanced techniques and algorithms. CRM 
data analysis involves uncovering patterns, trends, and relationships within the data that can inform business strategies 
(Devriendt, Berrevoets, & Verbeke, 2021). 

One common technique is segmentation analysis, which divides the customer base into distinct groups based on specific 
characteristics or behaviors. Machine learning algorithms, such as clustering algorithms (e.g., k-means clustering), are 
often used for this purpose (Li, Wang, & Li, 2020). These algorithms can identify natural groupings within the data, 
allowing businesses to tailor their marketing and engagement strategies to each segment. Predictive analytics is another 
powerful technique, using historical data to forecast future customer behaviors. Techniques such as regression analysis, 
decision trees, and neural networks can predict outcomes like customer churn, future purchases, or the likelihood of a 
customer responding to a marketing campaign (Prabadevi, Shalini, & Kavitha, 2023). For example, logistic regression 
can be used to model the probability of a customer churning. At the same time, collaborative filtering algorithms are 
commonly employed in recommendation systems to predict a customer’s preferences (Onwuka & Adu, 2024b, 2024c). 

Sentiment analysis, a subset of text mining, involves analyzing customer feedback and social media interactions to gauge 
customer sentiment. Natural Language Processing (NLP) techniques and tools like Python’s NLTK or Stanford NLP can 
parse and analyze text data to determine whether the sentiment is positive, negative, or neutral. This analysis helps 
businesses understand customer feelings and adjust their strategies accordingly (Kedia & Rasu, 2020; Millstein, 2020; 
V. U. Oguanobi & O. T. Joel, 2024; Onwuka & Adu, 2024d). 

3.3  Implementation of Insights 

The true value of Big Data Analytics in CRM lies in translating data insights into actionable strategies. This 
implementation phase involves using the insights gained from data analysis to inform decision-making and strategy 
development. For instance, segmentation analysis might reveal that a particular customer segment responds well to 
email marketing campaigns (Holmlund et al., 2020). Businesses can use this insight to develop targeted email campaigns 
catering to this group’s preferences and behaviors. Predictive analytics can identify customers at risk of churning, 
allowing businesses to implement proactive retention strategies such as personalized offers or loyalty programs to 
retain these customers (Onwuka & Adu, 2024a, 2024e; Putra et al., 2023). 

Sentiment analysis can highlight customer dissatisfaction, prompting businesses to address specific issues. For example, 
suppose analysis reveals customers frequently complain about delayed shipping times. In that case, a business can 
prioritize improving its logistics and communication strategies to mitigate this problem. Moreover, real-time data 
analytics enables businesses to respond promptly to emerging trends and customer needs. For example, suppose a 
sudden spike in social media mentions indicates growing interest in a new product feature. In that case, businesses can 
accelerate the development and marketing of that feature to capitalize on the interest (Mehraliyev, Chan, & Kirilenko, 
2022; Wu & Chang, 2020). 

3.4  Examples of Effective Strategies 

Numerous companies have successfully leveraged Big Data to enhance their CRM strategies. One notable example is 
Amazon, which uses Big Data extensively to personalize the customer experience. Amazon’s recommendation engine 
analyzes customer purchase history, browsing behavior, and ratings to suggest products tailored to individual 
preferences. This personalization has significantly contributed to Amazon’s high customer retention rates and overall 
success (Simpa, Solomon, Adenekan, & Obasi, 2024b, 2024d). 

Netflix is another example, using Big Data Analytics to predict viewer preferences and recommend content. By analyzing 
viewing habits, ratings, and search history, Netflix can personalize its recommendations, ensuring users are presented 
with content they will likely enjoy. This personalized approach enhances the user experience and drives higher 
engagement and subscription renewals (Ahmed & Abdulkareem, 2023). 

American Express utilizes Big Data Analytics to predict and prevent customer churn in the financial sector. American 
Express identifies patterns indicative of potential churn by analysing transaction data and customer interactions. This 
allows the company to intervene proactively with tailored retention strategies, such as personalized offers or improved 
customer service interactions (Hung, He, & Shen, 2020). 



World Journal of Advanced Science and Technology, 2024, 06(01), 013–024 

17 

Retail giant Walmart leverages Big Data to optimize its supply chain and inventory management. By analyzing sales 
data, social media trends, and weather forecasts, Walmart can predict demand more accurately and adjust its inventory 
levels accordingly. This predictive capability ensures that Walmart can meet customer demand efficiently, reducing 
stockouts and overstock situations (Adelakun et al., 2024; Lele, Kumari, & White, 2023; Madhani, 2022; Simpa, Solomon, 
Adenekan, & Obasi, 2024a, 2024c). 

4 Improving Customer Engagement through Big Data Analytics 

In the contemporary business landscape, customer engagement has emerged as a critical determinant of success. 
Companies strive to build deeper customer connections to foster loyalty and drive growth. Big Data Analytics enhances 
customer engagement by enabling personalized experiences, anticipating customer needs through predictive analytics, 
facilitating real-time interactions, and analyzing customer feedback and sentiments. These capabilities allow businesses 
to create more meaningful and responsive engagement strategies, improving overall customer satisfaction. 

4.1  Personalization and Customization 

Big Data Analytics empowers businesses to deliver highly personalized customer experiences by leveraging vast data 
to understand customer preferences and behaviors. Businesses can gain insights into what each customer likes, needs, 
and values by analysing purchase histories, browsing patterns, and interaction data. This information allows companies 
to tailor their offerings and communications to meet each customer's specific desires. For instance, e-commerce giants 
like Amazon use Big Data to recommend products that align with a customer's past purchases and browsing history. 
This level of personalization makes the shopping experience more convenient and enjoyable for the customer and 
increases the likelihood of repeat purchases. Similarly, streaming services like Netflix analyze viewing habits to suggest 
shows and movies matching users' preferences, thereby keeping them engaged and subscribed to the platform (Auditya 
& Hidayat, 2021; Solomon, Simpa, Adenekan, & Obasi, 2024b). 

In retail, personalized marketing campaigns can be crafted based on customer data. For example, a fashion retailer 
might send personalized emails featuring clothing items in the customer’s preferred style and size. Such targeted 
marketing efforts are more likely to resonate with customers, leading to higher engagement and conversion rates. 

4.2  Predictive Analytics for Engagement 

Predictive analytics, a subset of Big Data Analytics, enables businesses to anticipate customer needs and preferences, 
allowing for proactive engagement strategies. By analyzing historical data and identifying patterns, predictive models 
can forecast future behaviors, such as purchasing decisions, product interests, and potential churn. For example, a 
telecommunications company might use predictive analytics to identify customers likely to switch to a competitor. By 
recognizing the early signs of churn—such as reduced usage or negative feedback— the company can intervene with 
personalized retention offers, such as discounts or exclusive services, to keep these customers engaged (Solomon, 
Simpa, Adenekan, & Obasi, 2024a; Uzougbo, Ikegwu, & Adewusi, 2024b). 

Predictive analytics can enhance the guest experience by anticipating their needs in the hospitality industry. Hotels can 
analyze past booking data, preferences, and feedback to offer personalized recommendations and services during a 
guest’s stay. For instance, if a guest has requested early check-ins or spa services, the hotel can proactively offer these 
amenities, creating a more satisfying and engaging experience (Lee, Kwon, & Back, 2021; Milton, 2024). 

4.3  Real-Time Interaction and Responsiveness 

The ability to engage with customers in real-time is a significant advantage of Big Data Analytics. Real-time data analysis 
enables businesses to respond promptly to customer inquiries, feedback, and behaviors, ensuring a more immediate 
and relevant interaction. 

In the realm of customer service, real-time analytics can significantly improve responsiveness. Chatbots and virtual 
assistants, powered by real-time data, can provide instant support to customers, addressing their questions and 
concerns without delay (N. Rane, 2023; N. L. Rane, Achari, & Choudhary, 2023). This immediacy enhances the customer 
experience and increases the efficiency of customer service operations. Moreover, real-time analytics can deliver timely 
and contextually relevant marketing messages. For example, a retailer can send push notifications to customers’ 
smartphones about flash sales or special offers when they are near a physical store. This type of real-time engagement 
leverages the power of location-based data to drive foot traffic and spur on-the-spot purchases. Real-time interaction is 
also crucial in the financial services industry. Banks and financial institutions can use real-time analytics to monitor 
transactions and detect fraudulent activities as they happen. By alerting customers immediately and taking swift action, 
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these institutions can enhance trust and security, vital components of customer engagement (Singla & Jangir, 2020; 
Uzougbo, Ikegwu, & Adewusi, 2024e). 

4.4  Customer Feedback and Sentiment Analysis 

Analyzing customer feedback and sentiments is essential for understanding customer experiences and improving 
engagement strategies. Big Data Analytics enables businesses to sift through vast amounts of feedback from various 
sources, including surveys, social media, and online reviews, to gain insights into customer perceptions and emotions. 

Sentiment analysis, powered by Natural Language Processing (NLP), can determine the sentiment behind customer 
comments and reviews, categorizing them as positive, negative, or neutral. This analysis helps businesses identify areas 
where they excel and areas that need improvement. For instance, if sentiment analysis reveals widespread 
dissatisfaction with a particular product feature, the company can prioritize addressing this issue to enhance customer 
satisfaction and engagement (N. Rane, 2023; N. L. Rane et al., 2023). 

Social media monitoring tools also play a crucial role in sentiment analysis. Businesses can gauge public opinion and 
react accordingly by tracking mentions and conversations about their brand on platforms like Twitter, Facebook, and 
Instagram (Macarthy, 2021). For example, suppose a customer tweets about a negative experience with a product. In 
that case, the company can quickly respond to rectify the situation, demonstrating attentiveness and care. Furthermore, 
feedback analysis can drive product and service innovation. Businesses can make data-driven decisions to refine their 
offerings by understanding what customers like and dislike. For example, a software company might use feedback 
analysis to identify bugs or features that users find valuable, guiding future development priorities (Valdez Mendia & 
Flores-Cuautle, 2022). 

5 Enhancing Customer Retention with Big Data Analytics 

Customer retention is critical to business success, as retaining existing customers is often more cost-effective than 
acquiring new ones. Big Data Analytics enhances customer retention by enabling precise customer segmentation and 
targeting, predicting and preventing churn, optimizing loyalty programs, and measuring and improving customer 
satisfaction. These capabilities allow businesses to develop tailored strategies that keep customers engaged and loyal 
(N. Rane, 2023; N. L. Rane et al., 2023). 

5.1  Customer Segmentation and Targeting 

Big Data Analytics significantly enhances customer segmentation and targeting, allowing businesses to create more 
effective retention strategies (Yoseph et al., 2020). Traditional segmentation methods, which often rely on broad 
demographic data, can be imprecise and insufficient for nuanced customer targeting. Big Data Analytics, however, 
leverages vast amounts of data, including behavioral, transactional, and social media information, to identify detailed 
customer segments based on specific attributes and behaviors (Christodoulopoulou, 2023; Uzougbo, Ikegwu, & 
Adewusi, 2024d). 

For example, an e-commerce company can use Big Data to analyze purchase histories, browsing patterns, and 
engagement data to segment customers into groups such as frequent buyers, discount seekers, and high-value 
customers. Each segment can then be targeted with tailored retention strategies. Frequent buyers might receive 
exclusive early access to new products, while discount seekers could be targeted with personalized promotions. High-
value customers might be offered premium services or loyalty rewards to ensure they remain loyal (Kumar, Ashraf, & 
Nadeem, 2024). 

5.2  Churn Prediction and Prevention 

One of the most impactful applications of Big Data Analytics in customer retention is predicting and preventing 
customer churn. Churn prediction involves identifying customers at risk of leaving and understanding the factors 
driving their decision. By analyzing historical data, including transaction records, customer interactions, and feedback, 
businesses can develop predictive models to forecast churn. 

Machine learning algorithms, such as decision trees, logistic regression, and neural networks, can be trained to detect 
patterns and indicators of churn. For example, a telecommunications company might analyze data on call drop rates, 
billing issues, and customer service interactions to predict which customers are likely to switch providers. Once at-risk 
customers are identified, businesses can implement targeted retention strategies to address their concerns and improve 
their experience. Preventive measures might include personalized offers, proactive customer service interventions, or 
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changes to product features that address common pain points. By intervening before customers decide to leave, 
businesses can significantly reduce churn rates and enhance overall customer loyalty (Khare & Arora, 2024; Uzougbo 
et al., 2024d). 

5.3  Loyalty Programs and Incentives 

Big Data Analytics is also crucial in designing and optimizing loyalty programs. Loyalty programs are essential for 
encouraging repeat business and building long-term customer relationships (Kwiatek, Morgan, & Thanasi-Boçe, 2020). 
Businesses can identify which incentives are most effective for different customer segments by analysing customer data 
and tailor their loyalty programs accordingly. For instance, a retail company can analyze purchase data to determine 
which products are most popular among loyal customers and offer exclusive discounts or rewards on these items.  

Additionally, by tracking customer engagement with loyalty programs, businesses can identify which aspects of the 
program are most appealing and which need improvement. For example, suppose data reveals that customers prefer 
earning points online rather than in-store purchases. The company can adjust the program to enhance online earning 
opportunities in that case. Personalized loyalty programs, informed by Big Data, can significantly increase customer 
satisfaction and retention. Customers are likelier to remain loyal if they feel the program offers genuine value and 
rewards tailored to their preferences and behaviors (Gonzalez & Rabbi, 2023; N. Rane, 2023; Uzougbo, Ikegwu, & 
Adewusi, 2024c). 

5.4  Measuring and Improving Customer Satisfaction 

Measuring and improving customer satisfaction is another critical area where Big Data Analytics can substantially 
impact. Customer satisfaction is a key indicator of loyalty and future retention, and businesses must continuously 
monitor and enhance it to retain their customer base. 

Big Data Analytics enables businesses to measure customer satisfaction through various channels, including surveys, 
social media, online reviews, and customer service interactions. Sentiment analysis, powered by Natural Language 
Processing (NLP), can assess the tone and sentiment of customer feedback, providing insights into overall satisfaction 
levels and identifying specific areas of concern (Singh et al., 2023). For example, a hotel chain can use sentiment analysis 
to evaluate guest reviews and identify recurring complaints about room cleanliness or service quality. The hotel can 
proactively improve the guest experience and increase satisfaction by addressing these issues. Furthermore, real-time 
analytics can help businesses continuously monitor customer satisfaction and respond promptly to negative feedback 
(Zaafira, Kanimozhi, Rajmohan, Ananth, & Ajagbe, 2024). 

Big Data Analytics also allows for measuring Net Promoter Scores (NPS), a key metric for customer loyalty. By analyzing 
the factors that influence NPS, businesses can identify drivers of satisfaction and implement strategies to enhance them. 
For example, suppose data analysis reveals that quick response times to customer inquiries significantly boost NPS. In 
that case, the company can improve its customer service responsiveness (Baquero, 2022; Uzougbo, Ikegwu, & Adewusi, 
2024a). 

6 Conclusion  

In this paper, we explored the transformative role of Big Data Analytics in Customer Relationship Management (CRM), 
emphasizing its impact on customer engagement and retention. We began by highlighting how Big Data enables 
businesses to create personalized and customized customer experiences, thus enhancing engagement. Companies can 
gain deep insights into individual customer preferences and behaviors by analysing vast amounts of data from various 
sources, allowing for more tailored interactions. Predictive analytics further empowers businesses to anticipate 
customer needs and preferences, enabling proactive engagement strategies that address potential issues before they 
escalate. 

We also discussed the significance of real-time interaction and responsiveness facilitated by Big Data Analytics. Real-
time data analysis allows businesses to respond promptly to customer inquiries, feedback, and behaviors, ensuring a 
more immediate and relevant customer experience. This capability is crucial for maintaining high customer satisfaction 
and loyalty levels in today's fast-paced digital environment. Additionally, sentiment analysis of customer feedback 
provides valuable insights into customer sentiments and perceptions, guiding businesses in refining their engagement 
strategies and addressing areas of dissatisfaction. 

In the context of customer retention, Big Data Analytics proves to be invaluable. Detailed customer segmentation and 
targeting enable businesses to develop tailored retention strategies for different customer groups. Predictive analytics 
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aids in identifying customers at risk of churn, allowing for timely interventions to retain them. Furthermore, Big Data 
enhances the effectiveness of loyalty programs by providing insights into customer preferences and behaviors, enabling 
businesses to design more appealing and rewarding programs. Measuring and improving customer satisfaction through 
continuous feedback and sentiment analysis ensures that businesses can maintain and enhance their customer 
relationships over time. 

There are several areas for future research and potential advancements in Big Data Analytics in CRM. One promising 
direction is integrating advanced machine learning and artificial intelligence techniques to refine predictive models and 
enhance personalization. Additionally, exploring the ethical considerations and data privacy issues associated with Big 
Data Analytics will be crucial as businesses increasingly rely on customer data to drive their strategies. Research into 
developing more sophisticated real-time analytics tools and platforms will also be essential to keep pace with 
customers' evolving demands in a digital-first world. 

Compliance with ethical standards 

Disclosure of conflict of interest 

No conflict of interest to be disclosed. 

References 

[1] Adelakun, B. O., Nembe, J. K., Oguejiofor, B. B., Akpuokwe, C. U., & Bakare, S. S. (2024). Legal frameworks and tax 
compliance in the digital economy: a finance perspective. Engineering Science & Technology Journal, 5(3), 844-
853.  

[2] Adenekan, O. A., Solomon, N. O., Simpa, P., & Obasi, S. C. (2024). Enhancing manufacturing productivity: A review 
of AI-Driven supply chain management optimization and ERP systems integration. International Journal of 
Management & Entrepreneurship Research, 6(5), 1607-1624.  

[3] Ahmed, A., & Abdulkareem, A. M. (2023). Big data analytics in the entertainment Industry: audience behavior 
analysis, content recommendation, and Revenue maximization. Reviews of Contemporary Business Analytics, 6(1), 
88-102.  

[4] Anitha, P., & Patil, M. M. (2022). RFM model for customer purchase behavior using K-Means algorithm. Journal of 
King Saud University-Computer and Information Sciences, 34(5), 1785-1792.  

[5] Aroraa, G., Lele, C., & Jindal, M. (2022). Data Analytics: Principles, Tools, and Practices: A Complete Guide for 
Advanced Data Analytics Using the Latest Trends, Tools, and Technologies (English Edition): BPB Publications. 

[6] Atadoga, J. O., Nembe, J. K., Mhlongo, N. Z., Ajayi-Nifise, A. O., Olubusola, O., Daraojimba, A. I., & Oguejiofor, B. B. 
(2024). Cross-Border Tax Challenges And Solutions In Global Finance. Finance & Accounting Research Journal, 
6(2), 252-261.  

[7] Auditya, A., & Hidayat, Z. (2021). Netflix in Indonesia: Influential Factors on Customer Engagement among 
Millennials' Subscribers. Journal of Distribution Science, 19(1), 89-103.  

[8] Baquero, A. (2022). Net promoter score (NPS) and customer satisfaction: relationship and efficient management. 
Sustainability, 14(4), 2011.  

[9] Belcastro, L., Cantini, R., Marozzo, F., Orsino, A., Talia, D., & Trunfio, P. (2022). Programming big data analysis: 
principles and solutions. Journal of Big Data, 9(1), 4.  

[10] Biswas, N., Sarkar, A., & Mondal, K. C. (2020). Efficient incremental loading in ETL processing for real-time data 
integration. Innovations in Systems and Software Engineering, 16(1), 53-61.  

[11] Chatterjee, S., Chaudhuri, R., & Vrontis, D. (2022). Big data analytics in strategic sales performance: mediating 
role of CRM capability and moderating role of leadership support. EuroMed Journal of Business, 17(3), 295-311.  

[12] Christodoulopoulou, E. (2023). How to implement Big Data on Customer Behavior.  

[13] Daramola, G. O., Adewumi, A., Jacks, B. S., & Ajala, O. A. (2024a). Conceptualizing communication efficiency in 
energy sector project management: The role of digital tools and agile practices. Engineering Science & Technology 
Journal, 5(4), 1487-1501.  



World Journal of Advanced Science and Technology, 2024, 06(01), 013–024 

21 

[14] Daramola, G. O., Adewumi, A., Jacks, B. S., & Ajala, O. A. (2024b). Navigating complexities: A review of 
communication barriers in multinational energy projects. International Journal of Applied Research in Social 
Sciences, 6(4), 685-697.  

[15] Daramola, G. O., Jacks, B. S., Ajala, O. A., & Akinoso, A. E. (2024a). Ai applications in reservoir management: 
Optimizing production and recovery in oil and gas fields. Computer Science & IT Research Journal, 5(4), 972-984.  

[16] Daramola, G. O., Jacks, B. S., Ajala, O. A., & Akinoso, A. E. (2024b). Enhancing oil and gas exploration efficiency 
through ai-driven seismic imaging and data analysis. Engineering Science & Technology Journal, 5(4), 1473-1486.  

[17] Devriendt, F., Berrevoets, J., & Verbeke, W. (2021). Why you should stop predicting customer churn and start 
using uplift models. Information Sciences, 548, 497-515.  

[18] Gonzalez, M., & Rabbi, F. (2023). Evaluating the impact of Big Data Analytics on personalized E-commerce 
shopping experiences and customer retention strategies. Journal of Computational Social Dynamics, 8(2), 13-25.  

[19] Hallikainen, H., Savimäki, E., & Laukkanen, T. (2020). Fostering B2B sales with customer big data analytics. 
Industrial Marketing Management, 86, 90-98.  

[20] Holmlund, M., Van Vaerenbergh, Y., Ciuchita, R., Ravald, A., Sarantopoulos, P., Ordenes, F. V., & Zaki, M. (2020). 
Customer experience management in the age of big data analytics: A strategic framework. Journal of Business 
Research, 116, 356-365.  

[21] Hung, J.-L., He, W., & Shen, J. (2020). Big data analytics for supply chain relationship in banking. Industrial 
Marketing Management, 86, 144-153.  

[22] Ikegwu, C. Governance challenges faced by the bitcoin ecosystem: The way forward.  

[23] Jabbar, A., Akhtar, P., & Dani, S. (2020). Real-time big data processing for instantaneous marketing decisions: A 
problematization approach. Industrial Marketing Management, 90, 558-569.  

[24] Joel, O., & Oguanobi, V. (2024). Geological data utilization in renewable energy mapping and volcanic region 
carbon storage feasibility. Open Access Research Journal of Engineering and Technology, 6(02), 063-074.  

[25] Joel, O. T., & Oguanobi, V. U. (2024a). Entrepreneurial leadership in startups and SMEs: Critical lessons from 
building and sustaining growth. International Journal of Management & Entrepreneurship Research, 6(5), 1441-
1456.  

[26] Joel, O. T., & Oguanobi, V. U. (2024b). Geological survey techniques and carbon storage: optimizing renewable 
energy site selection and carbon sequestration. Open Access Research Journal of Science and Technology, 11(1), 
039-051.  

[27] Joel, O. T., & Oguanobi, V. U. (2024c). Geotechnical assessments for renewable energy infrastructure: ensuring 
stability in wind and solar projects. Engineering Science & Technology Journal, 5(5), 1588-1605.  

[28] Joel, O. T., & Oguanobi, V. U. (2024d). Leadership and management in high-growth environments: effective 
strategies for the clean energy sector. International Journal of Management & Entrepreneurship Research, 6(5), 
1423-1440.  

[29] Joel, O. T., & Oguanobi, V. U. (2024e). Navigating business transformation and strategic decision-making in 
multinational energy corporations with geodata. International Journal of Applied Research in Social Sciences, 6(5), 
801-818.  

[30] Kedia, A., & Rasu, M. (2020). Hands-On Python Natural Language Processing: Explore tools and techniques to 
analyze and process text with a view to building real-world NLP applications: Packt Publishing Ltd. 

[31] Keith, E. (2023). Optimizing Inventory Management through Advanced Forecasting Techniques in Supply Chains. 
European Journal of Supply Chain Management, 1(1), 22-30.  

[32] Kekevi, U., & Aydın, A. A. (2022). Real-time big data processing and analytics: Concepts, technologies, and 
domains. Computer Science, 7(2), 111-123.  

[33] Khan, B., Jan, S., Khan, W., & Chughtai, M. I. (2024). An Overview of ETL Techniques, Tools, Processes and 
Evaluations in Data Warehousing. Journal on Big Data, 6.  

[34] Khare, P., & Arora, S. (2024). Predicting Customer Churn in SaaS Products using Machine Learning.  

[35] Kumar, V., Ashraf, A. R., & Nadeem, W. (2024). AI-powered marketing: What, where, and how? International 
Journal of Information Management, 102783.  



World Journal of Advanced Science and Technology, 2024, 06(01), 013–024 

22 

[36] Kwiatek, P., Morgan, Z., & Thanasi-Boçe, M. (2020). The role of relationship quality and loyalty programs in 
building customer loyalty. Journal of Business & Industrial Marketing, 35(11), 1645-1657.  

[37] Lee, M., Kwon, W., & Back, K.-J. (2021). Artificial intelligence for hospitality big data analytics: developing a 
prediction model of restaurant review helpfulness for customer decision-making. International Journal of 
Contemporary Hospitality Management, 33(6), 2117-2136.  

[38] Lele, V. P., Kumari, S., & White, G. (2023). Streamlining Production: Using Big-Data’s CRM & Supply Chain To 
Improve Efficiency In High-Speed Environments. IJCSPUB-International Journal of Current Scienc (IJCSPUB), 
13(2), 136-146.  

[39] Li, L., Wang, J., & Li, X. (2020). Efficiency analysis of machine learning intelligent investment based on K-means 
algorithm. Ieee Access, 8, 147463-147470.  

[40] Liu, Y., Soroka, A., Han, L., Jian, J., & Tang, M. (2020). Cloud-based big data analytics for customer insight-driven 
design innovation in SMEs. International Journal of Information Management, 51, 102034.  

[41] Lopez, S. (2023). Optimizing Marketing ROI with Predictive Analytics: Harnessing Big Data and AI for Data-Driven 
Decision Making. Journal of Artificial Intelligence Research, 3(2), 9-36.  

[42] Macarthy, A. (2021). 500 social media marketing tips: essential advice, hints and strategy for business: facebook, 
twitter, pinterest, Google+, YouTube, instagram, LinkedIn, and mor. 

[43] Madhani, P. M. (2022). Big Data Usage and Big Data Analytics in Supply Chain: Leveraging Competitive Priorities 
for Enhancing Competitive Advantages. IUP Journal of Supply Chain Management, 19(2).  

[44] Mehraliyev, F., Chan, I. C. C., & Kirilenko, A. P. (2022). Sentiment analysis in hospitality and tourism: a thematic 
and methodological review. International Journal of Contemporary Hospitality Management, 34(1), 46-77.  

[45] Millstein, F. (2020). Natural language processing with python: natural language processing using NLTK: Frank 
Millstein. 

[46] Milton, T. (2024). Artificial Intelligence Transforming Hotel Gastronomy: An In-depth Review of AI-driven 
Innovations in Menu Design, Food Preparation, and Customer Interaction, with a Focus on Sustainability and 
Future Trends in the Hospitality Industry. International Journal for Multidimensional Research Perspectives, 2(3), 
47-61.  

[47] Naeem, M., Jamal, T., Diaz-Martinez, J., Butt, S. A., Montesano, N., Tariq, M. I., . . . De-La-Hoz-Valdiris, E. (2022). 
Trends and future perspective challenges in big data. Paper presented at the Advances in Intelligent Data Analysis 
and Applications: Proceeding of the Sixth Euro-China Conference on Intelligent Data Analysis and Applications, 
15–18 October 2019, Arad, Romania. 

[48] Naim, A. (2022). Mapping Of Social Customer Relationship Management With Electronic Customer Relationship 
Management. European Journal of Interdisciplinary Research and Development, 2, 14-25.  

[49] Nanda, P., & Kumar, V. (2021). Social media analytics: tools, techniques and present day practices. International 
Journal of Services Operations and Informatics, 11(4), 422-436.  

[50] Nembe, J. K., Atadoga, J. O., Adelakun, B. O., Odeyemi, O., & Oguejiofor, B. B. (2024). Legal implications of 
blockchain technology for tax compliance and financial regulation. Finance & Accounting Research Journal, 6(2), 
262-270.  

[51] Nembe, J. K., Atadoga, J. O., Mhlongo, N. Z., Falaiye, T., Olubusola, O., Daraojimba, A. I., & Oguejiofor, B. B. (2024). 
The role of artificial intelligence in enhancing tax compliance and financial regulation. Finance & Accounting 
Research Journal, 6(2), 241-251.  

[52] Obasi, S. C., Solomon, N. O., Adenekan, O. A., & Simpa, P. (2024). Cybersecurity’s role in environmental protection 
and sustainable development: Bridging technology and sustainability goals. Computer Science & IT Research 
Journal, 5(5), 1145-1177.  

[53] Oduro, P., Uzougbo, N. S., & Ugwu, M. C. (2024a). Navigating legal pathways: Optimizing energy sustainability 
through compliance, renewable integration, and maritime efficiency. Engineering Science & Technology Journal, 
5(5), 1732-1751.  

[54] Oduro, P., Uzougbo, N. S., & Ugwu, M. C. (2024b). Renewable energy expansion: Legal strategies for overcoming 
regulatory barriers and promoting innovation. International Journal of Applied Research in Social Sciences, 6(5), 
927-944.  



World Journal of Advanced Science and Technology, 2024, 06(01), 013–024 

23 

[55] Oguanobi, V., & Joel, O. (2024). Geoscientific research's influence on renewable energy policies and ecological 
balancing. Open Access Research Journal of Multidisciplinary Studies, 7(02), 073-085.  

[56] Oguanobi, V. U., & Joel, O. T. (2024). Scalable business models for startups in renewable energy: Strategies for 
using GIS technology to enhance SME scaling. Engineering Science & Technology Journal, 5(5), 1571-1587.  

[57] Olaoye, G. (2024). Developing Predictive Models for Inventory Optimization (2516-2314). Retrieved from  

[58] Onwuka, O. U., & Adu, A. (2024a). Carbon capture integration in seismic interpretation: Advancing subsurface 
models for sustainable exploration. International Journal of Scholarly Research in Science and Technology, 4(01), 
032-041.  

[59] Onwuka, O. U., & Adu, A. (2024b). Eco-efficient well planning: Engineering solutions for reduced environmental 
impact in hydrocarbon extraction. International Journal of Scholarly Research in Multidisciplinary Studies, 4(01), 
033-043.  

[60] Onwuka, O. U., & Adu, A. (2024c). Subsurface carbon sequestration potential in offshore environments: A 
geoscientific perspective. Engineering Science & Technology Journal, 5(4), 1173-1183.  

[61] Onwuka, O. U., & Adu, A. (2024d). Sustainable strategies in onshore gas exploration: Incorporating carbon capture 
for environmental compliance. Engineering Science & Technology Journal, 5(4), 1184-1202.  

[62] Onwuka, O. U., & Adu, A. (2024e). Technological synergies for sustainable resource discovery: Enhancing energy 
exploration with carbon management. Engineering Science & Technology Journal, 5(4), 1203-1213.  

[63] Prabadevi, B., Shalini, R., & Kavitha, B. (2023). Customer churning analysis using machine learning algorithms. 
International Journal of Intelligent Networks, 4, 145-154.  

[64] Putra, A. H. P. K., Rivera, K. M., & Pramukti, A. (2023). Optimizing Marketing Management Strategies Through IT 
Innovation: Big Data Integration for Better Consumer Understanding. Golden Ratio of Mapping Idea and Literature 
Format, 3(1), 71-91.  

[65] Raji, M. A., Olodo, H. B., Oke, T. T., Addy, W. A., Ofodile, O. C., & Oyewole, A. T. (2024). E-commerce and consumer 
behavior: A review of AI-powered personalization and market trends. GSC Advanced Research and Reviews, 18(3), 
066-077.  

[66] Rane, N. (2023). Enhancing customer loyalty through Artificial Intelligence (AI), Internet of Things (IoT), and Big 
Data technologies: improving customer satisfaction, engagement, relationship, and experience. Internet of Things 
(IoT), and Big Data Technologies: Improving Customer Satisfaction, Engagement, Relationship, and Experience 
(October 13, 2023).  

[67] Rane, N. L., Achari, A., & Choudhary, S. P. (2023). Enhancing customer loyalty through quality of service: Effective 
strategies to improve customer satisfaction, experience, relationship, and engagement. International Research 
Journal of Modernization in Engineering Technology and Science, 5(5), 427-452.  

[68] Ranjan, J., & Foropon, C. (2021). Big data analytics in building the competitive intelligence of organizations. 
International Journal of Information Management, 56, 102231.  

[69] Rawat, R., & Yadav, R. (2021). Big data: Big data analysis, issues and challenges and technologies. Paper presented 
at the IOP Conference Series: Materials Science and Engineering. 

[70] Razzak, M. I., Imran, M., & Xu, G. (2020). Big data analytics for preventive medicine. Neural Computing and 
Applications, 32(9), 4417-4451.  

[71] Reddy, S. R. B. (2021). Predictive Analytics in Customer Relationship Management: Utilizing Big Data and AI to 
Drive Personalized Marketing Strategies. Australian Journal of Machine Learning Research & Applications, 1(1), 1-
12.  

[72] Shahbaz, M., Gao, C., Zhai, L., Shahzad, F., Luqman, A., & Zahid, R. (2021). Impact of big data analytics on sales 
performance in pharmaceutical organizations: The role of customer relationship management capabilities. Plos 
one, 16(4), e0250229.  

[73] Simpa, P., Solomon, N. O., Adenekan, O. A., & Obasi, S. C. (2024a). Environmental stewardship in the oil and gas 
sector: Current practices and future directions. International Journal of Applied Research in Social Sciences, 6(5), 
903-926.  

[74] Simpa, P., Solomon, N. O., Adenekan, O. A., & Obasi, S. C. (2024b). Innovative waste management approaches in 
LNG operations: A detailed review. Engineering Science & Technology Journal, 5(5), 1711-1731.  



World Journal of Advanced Science and Technology, 2024, 06(01), 013–024 

24 

[75] Simpa, P., Solomon, N. O., Adenekan, O. A., & Obasi, S. C. (2024c). Nanotechnology's potential in advancing 
renewable energy solutions. Engineering Science & Technology Journal, 5(5), 1695-1710.  

[76] Simpa, P., Solomon, N. O., Adenekan, O. A., & Obasi, S. C. (2024d). Strategic implications of carbon pricing on global 
environmental sustainability and economic development: A conceptual framework. International Journal of 
Advanced Economics, 6(5), 139-172.  

[77] Singh, K. U., Kumar, A., Kumar, G., Choudhury, T., Singh, T., & Kotecha, K. (2023). Sentiment Analysis in Social Media 
Marketing: Leveraging Natural Language Processing for Customer Insights. Paper presented at the International 
Conference on Information and Communication Technology for Competitive Strategies. 

[78] Singla, A., & Jangir, H. (2020). A comparative approach to predictive analytics with machine learning for fraud 
detection of realtime financial data. Paper presented at the 2020 International Conference on Emerging Trends 
in Communication, Control and Computing (ICONC3). 

[79] Solomon, N. O., Simpa, P., Adenekan, O. A., & Obasi, S. C. (2024a). Circular Economy Principles and Their 
Integration into Global Supply Chain Strategies. Finance & Accounting Research Journal, 6(5), 747-762.  

[80] Solomon, N. O., Simpa, P., Adenekan, O. A., & Obasi, S. C. (2024b). Sustainable nanomaterials' role in green supply 
chains and environmental sustainability. Engineering Science & Technology Journal, 5(5), 1678-1694.  

[81] Tadayonrad, Y., & Ndiaye, A. B. (2023). A new key performance indicator model for demand forecasting in 
inventory management considering supply chain reliability and seasonality. Supply Chain Analytics, 3, 100026.  

[82] Uzougbo, N. S., Ikegwu, C. G., & Adewusi, A. O. (2024a). Cybersecurity compliance in financial institutions: A 
comparative analysis of global standards and regulations.  

[83] Uzougbo, N. S., Ikegwu, C. G., & Adewusi, A. O. (2024b). Enhancing consumer protection in cryptocurrency 
transactions: Legal strategies and policy recommendations.  

[84] Uzougbo, N. S., Ikegwu, C. G., & Adewusi, A. O. (2024c). International enforcement of cryptocurrency laws: 
Jurisdictional challenges and collaborative solutions. Magna Scientia Advanced Research and Reviews, 11(1), 068-
083.  

[85] Uzougbo, N. S., Ikegwu, C. G., & Adewusi, A. O. (2024d). Legal accountability and ethical considerations of AI in 
financial services. GSC Advanced Research and Reviews, 19(2), 130-142.  

[86] Uzougbo, N. S., Ikegwu, C. G., & Adewusi, A. O. (2024e). Regulatory Frameworks for Decentralized Finance (DeFi): 
Challenges and opportunities. GSC Advanced Research and Reviews, 19(2), 116-129.  

[87] Valdez Mendia, J. M., & Flores-Cuautle, J. d. J. A. (2022). Toward customer hyper-personalization experience—A 
data-driven approach. Cogent Business & Management, 9(1), 2041384.  

[88] Venkatesan, R., Kumar, V., & Reinartz, W. (2022). Customer relationship management in business markets. In 
Handbook of Business-to-Business Marketing (pp. 335-358): Edward Elgar Publishing. 

[89] Westermeier, C. (2020). Money is data–the platformization of financial transactions. Information, Communication 
& Society, 23(14), 2047-2063.  

[90] Wu, J.-J., & Chang, S.-T. (2020). Exploring customer sentiment regarding online retail services: a topic-based 
approach. Journal of Retailing and Consumer Services, 55, 102145.  

[91] Yerpude, S. (2020). Real-Time Data Analytics–A Contemporary Approach Toward Customer Relationship 
Management. In Data Science and Analytics (pp. 103-116): Emerald Publishing Limited. 

[92] Yoseph, F., Ahamed Hassain Malim, N. H., Heikkilä, M., Brezulianu, A., Geman, O., & Paskhal Rostam, N. A. (2020). 
The impact of big data market segmentation using data mining and clustering techniques. Journal of Intelligent & 
Fuzzy Systems, 38(5), 6159-6173.  

[93] Zaafira, J., Kanimozhi, P., Rajmohan, R., Ananth, C., & Ajagbe, S. A. (2024). Machine Learning and Sentiment 
Analysis: Analysing Customer Feedback. In AI-Driven Marketing Research and Data Analytics (pp. 245-262): IGI 
Global. 

[94] Zulfiqar, S., Lakho, A., & Nizam, K. (2022). Social Media Analytics: Application towards Social Media Marketing.  


