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Abstract: Businesses are quickly moving to online platforms in the present digital environment, so personalized and 
data-driven marketing has become indispensable for customer acquisition and retention. Traditional marketing methods 
that treat all customers the same have lost their effectiveness, as they do not take into account the preferences and 
behaviors of individuals. As a result, customer segmentation has become the most important measure for companies to 
separate a diverse customer base into smaller groups of people sharing the same characteristics with the help of 
demographic (DEM), geographic (GEO), psychographic (PSY), and behavioral (BEH) factors. The development of big 
data (BD), machine learning (ML), and artificial intelligence (AI) has changed the segmentation process from a manual, 
rule-based operation to an automated, data-driven one that can identify the unobserved patterns and forecast customer 
behavior. This paper is an overview of both conventional and modern data-driven customer segmentation methods and 
their significance for targeted marketing campaign design. It covers the main ML methods, such as clustering algorithms 
(CA), predictive modeling (PM), and dimensionality reduction (DR), which facilitate segmentation accuracy and 

campaign efficiency. Moreover, the article recognizes obstacles like poor data quality, scalability, privacy issues, and 
high implementation costs. Ultimately, it points out the upcoming research topics that involve the creation of smart, 
adaptable, and real-time segmentation systems, helping to implement more personalized and efficient marketing 
strategies in the competitive digital economy. 

Keywords: Customer Segmentation, Data-Driven Marketing, Machine Learning, Predictive Modeling, Targeted 
Marketing.  

I. INTRODUCTION 
Online marketing is becoming more important for many businesses as they move their operations online. However, it is 

not efficient to treat all customers the same and use the same strategy; in fact, it annoys customers because it ignores their 
unique characteristics. Customer segmentation has therefore become a well-liked and successful solution to this issue [1]. 
Businesses like Apple have become experts at releasing high-priced new products. When a new iPhone model is released, for 

example, many people who are enthusiastic about the brand and want to be the first to buy it pay a premium price. The most 
recent features are highly valued by these "loyal" clients, and they are prepared to pay more for them. In addition to pleasing 
brand fans, this first pricing plan maximizes income. 

Market segmentation refers to the practice of separating the public into smaller, more manageable segments. Many 
authorities have provided explanations and justifications for the concept of segmentation as a means to logically analyze 
consumer preferences and demands.  Users may have different tastes in products and services based on their personality type, 
therefore it's important to employ market targeting strategically to predict how they'll react [2][3]. The practice of dividing a 
heterogeneous collection of consumers into more manageable subgroups based on shared features is referred to as "customer 
segmentation", such as demographics, behavior, or preferences. Segments such as these represent consumer groups that have 
similar characteristics, desires, and buying habits. Firms by examining the unique features of every group can design tailored 

advertising campaigns that directly address the exact needs and requirements of their particular demographic. Customer 
segmentation is an idea that has been around for a while, but nowadays, data analysis techniques have evolved so much that 
they virtually change the whole industry. Clustering, as a powerful analytical instrument, has turned into a vital part of consumer 
segmentation research. Employing clustering algorithms, companies become able to uncover concealed patterns and get more 
profound customer behavior insights by recognizing the inherent groupings in vast data sets. 

Segments are features united by shared attributes that are either based on demographic, behavioral, or geographic 
characteristics. The way to find segments is influenced by several factors such as available data, the skills of the staff, and the 
resources with which they are provided [4]. In actuality, segmentation can be accomplished mostly using computational or rule-
based approaches. To create rule-based techniques, define visitor personas using intuition and a few key features. By creating 
these profiles of ideal guests, the hotel can better target its advertising. A few problems with rule-based systems include that 
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personas are either too limited in scope or that not all guests fit into them. Additionally, personas can become out of date. It is 
possible to justify the use of algorithms when dealing with massive amounts of data. 

Customer relationship management research in a number of industries has recently concentrated on client segmentation. 
Using customer segmentation, businesses may better manage client relationships and provide better services [5]. Some of the 
cutting-edge technologies used in it include deep learning, pattern mining, machine learning, and statistical analysis. A large 
number of academics have taken an interest in the claim that "Segmentation results are not static," with the shifting emphasis 

on the role of geographical and temporal variables as presumed causes. 

The original method of market segmentation involved creating smaller subsets of a larger consumer or commercial 
market based on shared traits. Typical examples of such characteristics were the company’s customer behaviors, demographics, 
psychographics, and geographical factors. With this method, firms could reach out to precise segments with customized 
marketing strategies, thus making their campaigns' success rates higher. Nevertheless, these conventional segmentation 
techniques were limited to some extent, mainly because they relied on relatively static, shallow data. The emergence of big data 
has changed the entire process, offering a much more detailed, flexible, and inclusive view of the market. 

A. Structure of the Paper 
The outline of the paper is as follows: Traditional methods of client segmentation and their drawbacks are discussed in 

Section II. Segmentation methods and their marketing use based on data and machine learning are covered in Section III. Section 
IV outlines the key challenges in market segmentation. Section V presents a review of recent literature on segmentation methods, 

and Section VI provides significant conclusions and future directions. 

II. CUSTOMER SEGMENTATION IN MARKETING 
Organizations can divide a market into customer groups with comparable demands and interests, and values, and then 

create and implement strategies that are specially designed for these groups. Segmentation, a vital method, allows companies 
to enter low-income markets by enhancing their understanding of the shared features of their clientele. This, in turn, can 
transform an unused service into a beloved one. Moreover, financial service providers can shift their attention from high-value 
consumers to lower-value categories thanks to segmentation. Evidence that this opportunity is genuine is the proliferation of 
groups providing aid to the impoverished. Fig. 1 depicts the marketing process of consumer segmentation. 

 
Figure 1 : Customer Segmentation Overview 

A. Traditional Customer Segmentation Methods 
The foundation of marketing strategy has always been traditional segmentation approaches, which allow businesses to 

break down large customer markets into more manageable and targetable groupings [6][7]. Marketers have long made use of 
demographic segmentation, a technique that divides potential buyers into groups based on characteristics such as marital status, 

age, gender, income, and education level.  This method makes it easy to generalize and implement campaigns by assuming that 
persons with comparable demographic features are likely to show similar purchase behavior. There are mainly four types of 
segmentation methods, as shown in Figure 2. 

 
Figure 2 : Types of Customer Segmentation 
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a) Demographic Segmentation:  
The demographic criteria are the most readily apparent to marketers and are relatively straightforward to acquire in 

comparison to other criteria. There likely be a corresponding shift in consumer behavior if these customer traits undergo 
transformations throughout time [8]. Regarding this, it is common practice to track demographic information such as age and 
gender in addition to socioeconomic indicators such as financial situation, level of education, and income. 

b) Geographic Segmentation:  

The initial criteria for segmentation were geographic features. The primary factor used to create market segments in 
geographic segmentation is the consumer's geography, namely their domicile. The ability to quickly assign each customer to a 
geographic unit is the main advantage of geographic segmentation. A major drawback is that just because people live in the 
same neighborhood doesn't guarantee they have similar cultural backgrounds or product priorities. 

c) Psychographic Segmentation:  
Psychographic segmentation criteria categorize customers into subsets defined by shared characteristics, such as income 

level, preferred way of life, or personality type [9]. Market behavior varies according to customers' psychological and social 
tendencies; this is what we're trying to explain. This study aims to determine the elements that affect the purchase choices of 
consumers with comparable characteristics. 

d) Behavioral Segmentation:  
The term "behavioral segmentation" refers to a method that uses customer behavior to split the market into smaller, 

easier-to-manage divisions. Consumers' usage frequency, brand loyalty, advantages needed, purchase occasion, and other 
purchasing habits are used by corporations to create behavioral groupings. A person's behavior determines how well they are 
cared for in terms of their goals and needs. One kind of marketing called "behavioral segmentation" sorts consumers into subsets 
defined by their actions when interacting with a brand's online properties. 

B. Need for Data-Driven Segmentation 
Grouping potential or current clients into subsets defined by commonalities is the essence of segmentation. As a result, 

it can better personalize marketing and sales tactics to reach specific demographics [3] (See Fig. 3). Allocating resources to 
accounts with the highest value or growth potential is the main purpose of segmentation in a B2B scenario. This helps to focus 
and improve the effectiveness of go-to-market strategy. 

 
Figure 3 : Needs of Customer Segmentation 

a) Better Customer Understanding:  
The ability to create targeted marketing campaigns for individual consumers depends on marketing and subject experts 

having an in-depth knowledge of their demographics, interests, and buying habits. The customer analysis step, which includes 
client segmentation, may be omitted by using data-driven techniques to completely automate tailored consumer targeting, such 
as an end-to-end model. 

b) Targeted Marketing Campaigns:  
It is a typical result of conventional marketing strategies that still depend on broad demographic groupings to have 

generalized messages, which do not effectively reach particular customer segments. Artificial intelligence, on the other hand, 
provides marketers with the capability to go through huge data sets and find very subtle patterns in customer behavior, 
preferences, and purchasing habits. By employing machine learning and predictive analytics, companies can create highly 
targeted marketing campaigns that not only meet the needs of but also the inclinations of even one single consumer. 
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c) Resource Optimization:  
Customer segmentation through the use of company databases makes a company more capable of the effective utilization 

of their marketing resources by a way of targeting their most valuable customers. Subsequently, companies are able to direct 
their efforts towards segments that promise higher returns so that they may now execute budgets and campaigns in a more 
efficient way. This focuses on less broad segments, leading to time-saving, elevating the marketing return on investment, and 
strengthening the link between marketing activities and business goals. 

Table 1 summarizes the traditional customer segmentation techniques commonly used in marketing and briefly explains 
the primary segmentation kinds, including demographic, geographic, psychographic, and behavioral. It details their definitions, 
goals, uses, and getting-to-know the concepts, thereby demonstrating how these methods assist companies in reaching 
particular customer groups efficiently. 

Table 1 : Summmry of the Study of Traditional Customer Segmentation Methods in Marketing 

Segmentation 
Type 

Description / 
Definition 

Purpose / Benefit Example / 
Application 

Approach 
Type 

Key Insight 

Customer 
Segmentation 

Develops smaller 
consumer groups 

within a market 
based on same 

demands, interests, 
or habits. 

Helps businesses 
create focused plans 

and improve client 
satisfaction. 

Used by banks 
and retailers to 

identify 
underserved or 

high-value 
markets. 

Foundational 
Marketing 

Strategy 

Enables firms to 
align marketing 

strategies with 
customer 
diversity. 

Demographic 
Segmentation 

Categorizes 
consumers by 

measurable factors 
such as age, 

gender, income, 
education, or 

marital status. 

Simplifies targeting 
and communication 
based on observable 

traits. 

A cosmetic brand 
targeting women 

aged 25–40. 

Traditional Easy to collect and 
analyze but may 

overlook 
behavioral 
differences. 

Geographic 
Segmentation 

Groups clients 
according to 

geographic factors 
such as city, nation, 
region, or climate. 

Enables localized 
marketing strategies 

and product 
distribution. 

Beverage 
companies 

offering region-
specific flavors. 

Traditional Useful for regional 
targeting but may 

ignore cultural 
variation. 

Psychographic 
Segmentation 

Divides consumers 
according to 

lifestyle, values, 

social class, or 
personality traits. 

Helps marketers 
target emotional and 

lifestyle-based 

motivations. 

Travel agencies 
targeting 

“adventure 

seekers.” 

Traditional Explains 
psychological and 
social differences 

influencing 
purchase 
behavior. 

Behavioural 
Segmentation 

Segments 
customers by 

purchase behavior, 
usage frequency, 
brand loyalty, or 
benefits sought. 

Supports tailored 
marketing 

campaigns and 
customer retention 

strategies. 

E-commerce 
platforms 
providing 

discounts to 
frequent buyers. 

Traditional Reflects actual 
customer actions 
and preferences 

for precise 
targeting. 

III. DATA-DRIVEN AND MACHINE LEARNING-BASED SEGMENTATION 
Data-driven segmentation using algorithms, or unsupervised machine learning, always produces a result, no matter the 

data quality or the features used. In order to assess the result of the algorithm, a business question or research problem must 
be specified, which thereby implies the existence of an end. The structures and the quality of the resulting segments depend on 
the features of a guest, which are the input of an algorithm. Thus, by using these machine learning methods as demonstrated 
in Fig. 4, companies can discover the concealed customer behavior patterns, generate segments that are actionable, and promote 
more efficient, targeted marketing strategies. 
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Figure 4 : Customer Segmentation by Machine Learning 

A. Machine Learning Techniques for Customer Segmentation 
Customer segmentation has been significantly enhanced by ML. Algorithms for clustering, such as K-Means and 

Clustering, classify consumers according to their shared habits in massive datasets [10]. Predictive modeling, such as decision 

tree-based models, forecasts customer actions like churn or campaign response. Dimensionality reduction techniques, including 
PCA and feature selection, reduce redundant features, making segments more interpretable and actionable for targeted 
marketing. 

a) Clustering Algorithms:  
Cluster analysis is a process that involves the division of data in clusters using similar characteristics. The approaches 

include algorithms based on density, partitioning, and hierarchies. Data points are partitioned into particular K groups using 
partition-based clustering [11]. The strategy is pre-set in terms of the number of clusters (K). Gradually, hierarchical clustering 
forms clusters. Fig. 5 shows two possible approaches to this problem: agglomerative, in which the nearest data points at the 
bottom are added together, and divisive, in which the data points at the top are divided.  The number of clusters that are 
necessary in this case is not predetermined. These clustering methods are essential in the segmentation of customers because 

they help in coming out with groups of customers that share common behavior or characteristics so that more personalized and 
targeted marketing strategies can be adopted. 

b) Dimensionality Reduction:   
The dimensionality is the count of features or variables of a dataset [12]. The model's performance might take a hit due 

to redundancy and noise caused by the high correlation between most of these features. Such dimensionality reduction methods 
as feature selection and extraction give an opportunity to remove irrelevant data and enhance accuracy and clarity of customer 
segmentation by showing meaningful and distinct customer clusters. 

c) Predictive Modeling:   
Improved marketing strategies by employing predictive models. Marketing campaigns are among the most vital 

strategies, which business units apply to, for instance, acquaint the market with new products, services, or brand messages of a 
targeted audience. In fact, the campaigns are the means through which a company's integrated marketing efforts, focusing on 

attaining given goals within a certain time frame, are realized. 

 
Figure 5 : Clustering in Segmentation 

B. Applications of Customer Segmentation in Marketing 
Businesses may market to particular groups according to their requirements by using customer segmentation.  This 

enhances ROI and interactivity. It facilitates customized campaigns, retention, product suggestion, and cross-selling. 

Segmentation also maximizes the marketing expenditure and makes strategic choices on expanding the market, making it 
possible to achieve highly targeted and more successful marketing. 
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a) Personalized Marketing Campaigns:  
Customized advertising efforts are quickly replacing generic ones. These days, consumers anticipate that businesses learn 

their tastes in order to tailor advertisements and other communications to them.  Nowadays, consumers are more 
knowledgeable and empowered than ever before, making generic, one-size-fits-all marketing strategies increasingly useless. 
Businesses can divide their consumers into several types, like loyal ones, price-sensitive ones, high-value clients, and occasional 
purchasers, using K-Means clustering. Customized content, promotions, and engagement techniques that cater to each 

segment's distinct requirements and habits can subsequently be implemented. 

b) Customer Retention:  
Customer retention occurs when a business is successful in keeping its customers and encouraging them to return and 

choose it above all of its competitors in the market by offering superior value to the customer [13]. As a company grows, keeping 
consumers is essential to its success, and customer loyalty is a key factor in retaining customers. 

c) Loyalty Program:  
A customer loyalty program is a set of benefits offered to customers in exchange for their continued business. These 

benefits aim to make customers feel valued and appreciated, which in turn affects their purchasing habits and decisions. Loyal 
customers can be rewarded by the company in various ways, such as early access to products, exclusive offers, discounts, and 
more. 

d) Cross Selling:  

One of the most effective customer relationship management (CRM) strategies for boosting sales and customer loyalty 
is cross-selling, which entails learning what items and services current customers want to buy and then getting them to buy 
more of those things [14]. Making the most relevant suggestions to target customers can help cut expenses for the firm while 
also maintaining their interests. 

IV. CHALLENGES IN MARKET SEGMENTATION 
Market segmentation is prone to a number of challenges that influence the cost and effectiveness of market segmentation. 

The problems like low quality of data, Expensive Marketing, and heavy investment customer behaviors complicate the 
development of accurate segments. Also, the question of interpreting complex machine learning results and data privacy is of 
great concern. Scalability and the ability to adjust to changing customer tastes are also limiting factors, and ongoing data analysis 
and updating of the model is necessary to keep the relevant and actionable segments current. 

• Cost: Investments are made in segmentation.  Some tasks, like marketing campaigns, need to be done several times in 

different ways when divide market into groups.  It may end up costing more than only targeted one market with 
marketing. 

• Keeping Segment Precise: Effective segmentation requires that the segments be well-defined and separate from one 
another. If categories are very general and hard to pin down, won't be able to take use of market segmentation to its full 
potential. 

• Expensive Marketing: Marketing campaigns that are too specific end up costing a pretty penny.  Because there are many 
distinct types of consumers, it is imperative that marketers take each demographic into account when developing 
campaigns.  Marketers are tasked with developing and executing many marketing strategies tailored to certain target 
audiences. 

• Heavy Investment: Market segmentation results in substantial financial outlays. A business needs to make a wide range 

of products in order to cater to the demands and needs of diverse demographics. To do this, the company must raise its 
investment in technology and other resources, which might be expensive. 

• Limited Production: Customers in each group are limited. So, it's not feasible to cater to every market niche with mass-
produced goods. Scale of economy is thus out of the question, and the enterprise cannot benefit from mass production. 
The product may be expensive, affecting sales. 

V. LITERATURE REVIEW 
The paper looks at the different recent ways that the customer base can be divided into groups. It goes through the 

different methods used, such as K-Means, PCA, and genetic algorithms. These methods help to solve problems related to data 
complexity and clustering and at the same time they make it possible to carry out personalized marketing and improve decision-
making. 

Upadhyay and Choudhary (2023) Customer analytics, which analyzes consumer behavior, is essential to building 

customer trust. Negative client experiences in terms of quality, understanding of concepts, and pricing are among the most 
significant aspects, and they are one of the main drivers of customer turnover. They should pay careful attention to the changing 
needs of their clients and be aware of the previously mentioned aspects in order to retain them in the future.  This page 
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summarizes the work done by several researchers on machine learning-based consumer segmentation, along with their findings 
and areas that require more investigation [15]. 

Gopal and Jacob (2022) Focusing on key instances from a connection rule mining technique is being marketed to forecast 
consumer behavior based on data collected by the client and combined with data from a typical electronic retail business. 
Customer records from a typical food item manufacturer were used in this project's individual data collecting. Grouping 
consumers into subgroups based on shared features is the process of customer segmentation. To emphasize each customer's 

importance to the business, they are grouped. To adjust goods to suit well-defined customer requirements and desires [16]. 

Zhang, Moro and Ramos (2022) in order to forecast telecom client turnover through customer segmentation, the study 
sought to create a churn prediction model. A telecom customer churn prediction model was developed utilizing data collected 
from three major Chinese telecom carriers using Fisher discriminant equations and logistic regression analysis. It is possible to 
conclude from the results that the telecom customer churn model based on regression analysis yielded superior results and a 
higher prediction accuracy of 93.94%. By predicting the likelihood of client attrition and taking focused action to prevent it, this 
study helps telecom businesses increase their profitability [17]. 

Wen, Gao and Xiao (2021) explained about the necessity for a fresh technique of customer classification and the various 
benefits of the data-driven strategy over the conventional one. K-means clustering, hybrid clustering, rule mining, and decision 
trees are just a few of the segmentation approaches whose characteristics and methods are covered in the second portion of the 
study.  The two extensively utilized consumer segmentation applications nowadays were discussed in the third section.  also 

discussed the segmentation techniques used to assess the danger of COVID-19 transmission [18]. 

Ernawati, Baharin and Kasmin (2021) aims to propose a framework for customer segmentation by analyzing and 
synthesizing DM methodologies that incorporate the RFM model.   In this study, the literature from 2015 to 2020 is thoroughly 
reviewed.   Clustering and visualization are the two most widely used DM approaches out of the seven that were studied.   This 
study presents a new framework for implementing DM methods with RFM-based segmentation in the Geographic Information 
Systems (GIS) environment due to the enlarged visualization function and the need to consider the geodemographic data of 
customers in the analysis.   In order to help organizations determine their target market and develop a marketing strategy that 
will increase their competitive advantage, this framework helps analysts use DM approaches to understand and identify client 
characteristics [19]. 

An (2020) presents video-on-demand allows the user to choose what information they want to access, when they want 
to receive it, and how, in contrast to the sequential nature of traditional TV content distribution.   Because of the Internet of 

Things, customers may access such content via mobile devices, increasing flexibility and convenience.   Modern Times Group 
(MTG) offers video-on-demand services in both free and premium packages.   Advertisements are included in the free bundle.   
However, an examination of the MTG marketing shows that the channel ads and the MTG products do not align with consumer 
preferences.   Based on business analytics, MTG can reorganize its market segmentation to increase marketing efficacy and, 
eventually, obtain a competitive advantage [20]. 

The research on customer segmentation and behavioral analysis, whose summary is presented in Table II, is largely 
dependent on the ideas, results, limitations, and future directions of the studies. The issues referred to, among others, are 
problems with data integration, outlier handling, and model complexity, while the subsequent studies mainly aim at achieving 
better clustering results, having more detailed datasets, and finding efficient ways of personalized marketing and decision-
making optimization. 

Table 2 : Summary of Recent Approaches in Customer Segmentation and Behavioral Analysis 

Reference Study On Approach Key Findings Challenges / 
Limitations 

Future 
Directions 

Upadhyay 
& 

Choudhary 
(2023) 

Machine 
learning-

based 
consumer 

segmentation 
and behavior 

Review and analysis 
of multiple ML 

techniques applied 
to consumer 
segmentation 

Customer 
analytics is 
critical for 

building trust; 
identifies major 
factors leading 

to customer 
turnover such 
as poor service 

quality and 

Limited 
exploration of 
advanced AI 

methods; 
insufficient real-
world datasets; 

evolving 
customer needs 

make static 

Explore deep 
learning and AI-
driven dynamic 
segmentation; 
integrate real-
time behavior 

analytics; 
develop 

customer-centric 



Chetankumar Patel  / ESP JETA 3(3), 154-162, 2023 

161 

affordability 
issues 

models less 
effective 

predictive 
models 

Gopal and 
Jacob 

(2022) 

Predicting 
customer 

behavior in 
retail 

Connection rule 
mining on 

customer 
transaction data 

Effective 
segmentation 

based on 
customer 
behavior; 

enables product 
customization 

Limited to a 
single dataset 

from a typical 
retail store 

Expand to multi-
industry 

datasets; 
improve 

prediction 
accuracy and 

generalizability 

Zhang, 
Moro, and 

Ramos 
(2022) 

Marketing 
analytics for 

telecom 
companies to 

forecast 

customer 
attrition 

Three large Chinese 
telecommunications 

companies' data 
used in logistic 
regression and 

Fisher discriminant 
equations 

Regression-
based churn 

model achieved 
high prediction 

accuracy 

(93.94%) and 
effectively 
supported 
targeted 
retention 
strategies 

Limited to 
telecom sector; 

model 
performance may 

vary across 

industries and 
datasets 

Integration of 
advanced 
machine 

learning models 
(e.g., ensemble 

or deep 
learning) for 

improved 
generalization 
and scalability 

Wen, Gao, 
and Xiao 
(2021) 

Customer 
segmentation 
methods and 
applications 

Comparative 
analysis of 

segmentation 
techniques 

including K-means, 
hybrid clustering, 
rule mining, and 

decision trees 

Data-driven 
segmentation 

methods 
outperform 

traditional ones; 
useful in diverse 

applications 
such as COVID-

19 risk 
assessment 

Lack of empirical 
testing on real 
datasets; focus 

mainly on 

theoretical 
discussion 

Implementation 
of hybrid 

segmentation 
models 

combining 
clustering and 

AI-driven 
analytics for 

real-world use 

Ernawati, 
Baharin & 

Kasmin 
(2021) 

Data Mining 
(DM) 

techniques 
integrated 

with the 
RFM model 

for customer 
segmentation 

Systematic 
literature review 

(2015–2020) 
evaluating 7 DM 

techniques; 
proposes a GIS-

based segmentation 
framework 

Clustering and 
visualization are 
the most widely 

used DM 

techniques; 
proposed GIS-

based RFM 
framework 
improves 

geodemographic 
insights and 

helps businesses 
identify precise 
target segments 

Limited to 
literature up to 

2020; real-world 
validation of the 

proposed 
framework not 

performed; relies 
heavily on 

secondary data 

Implement and 
validate the 

framework in 
real business 

environments; 
incorporate real-

time customer 
mobility data; 
explore hybrid 

ML + GIS 
segmentation 

models 

An (2020) Market 
segmentation 
for Video-on-

Demand 
(VoD) 

services in 
Modern 

Times Group 
(MTG) 

Business analytics–
based segmentation 

to realign VoD 
content and 

advertising with 
customer 

preferences 

IoT-enabled 
VoD offers high 

flexibility; 
current MTG 

marketing 
misaligns with 

consumer 
desires; 

segmentation 
can improve 
marketing 

Existing 
segmentation 

ineffective due to 
mismatch 
between 

ads/content and 
customer 

expectations; lack 
of personalized 

recommendations 

Develop data-
driven 

personalization 
models; 

integrate user 
behavior 

analytics; apply 
ML-based 
content 

recommendation 
systems; 
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effectiveness 
and 

competitiveness 

optimize ad-
targeting for 

VoD platforms 

VI. CONCLUSION AND FUTURE WORK 
In a rapidly changing digital world, companies constantly seek new ways to understand and connect with clients to 

maintain their market positions. Customer segmentation has proven highly effective in achieving this goal, allowing firms to 
divide customers into meaningful segments and design targeted marketing strategies. The shift from traditional segmentation 
methods to advanced, data-driven, and machine learning-based techniques has significantly improved marketing precision, 
customer loyalty, and overall business growth. These modern approaches enable organizations to analyze vast datasets, uncover 
hidden customer patterns, and create personalized campaigns. Data quality, privacy, scalability, and high implementation costs 
are still issues, though.  Future studies should concentrate on creating intelligent, self-regulating, and real-time segmentation 
models using automation, big data, and AI. Moreover, incorporating dynamic data sources like social media, IoT, and behavioral 
analytics can enhance model predictability and responsiveness. The future of customer segmentation lies in building ethically 
sound, evolving, data-driven frameworks that adapt to consumer behavior for more personalized and sustainable marketing 

strategies. Future research may also explore hybrid AI frameworks integrating reinforcement learning and edge computing to 
improve segmentation adaptability, real-time decision-making, and cost-efficient large-scale data processing. 
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