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Abstract 

This study examines customer segmentation and purchasing behavior to provide insights for improving marketing 

strategies and business performance. Adopting a quantitative and empirical approach, the research analyzes 

transactional sales data to identify distinct customer segments and evaluate their contribution to overall sales. Customers 

are classified into high-value, moderate, and low-value segments based on total sales and purchase frequency, enabling 

a structured understanding of customer heterogeneity. Descriptive statistical analysis reveals significant variability in 

transaction values, indicating an uneven distribution of sales. The results demonstrate that a small proportion of 

customers contributes disproportionately to total revenue, reflecting the Pareto principle. The study further explores 

purchasing behavior across product categories and sub-categories, highlighting variations in customer preferences and 

demand patterns. Findings indicate that sales are concentrated within specific categories and sub-categories, suggesting 

that certain products play a dominant role in driving overall performance. Segment-wise analysis confirms that high-

value customers contribute the largest share of revenue, emphasizing the importance of targeted marketing and customer 

retention strategies. The study contributes to existing literature by integrating customer segmentation with product-level 

analysis to provide a comprehensive understanding of customer behavior. The findings offer practical implications for 

businesses seeking to enhance marketing effectiveness, optimize resource allocation, and improve customer engagement. 

By adopting data-driven approaches, organizations can achieve sustainable competitive advantage and improved 

decision-making in dynamic market environments. 
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1. Introduction  

In the contemporary business environment where competition is on the escalation and customer preference is extremely 

dynamic, organizations are increasingly paying attention to the study of customer behavior as a means of sustaining 

growth and improving performance. The customer oriented strategies have turned out to be important in terms of making 

marketing efficient, allotment of resources effective and customer satisfaction. Customer segmentation, in that regard, 

has become an important analytical instrument that helps organizations to categorize customers into different groups in 

accordance to their features, buying patterns and value addition. The increasing significance of segmentation can also be 

justified by the development of data analytics and computational tools that enable companies to derive valuable 

information based on extensive data (Wedel and Kannan, 2016; Verhoff et al., 2016). 

The role of customer segmentation is especially crucial in retail and online commerce setting, where companies can access 

a wide range of customer data that is created during transactions and over the Internet. Through these data, businesses are 

able to know the high-value customers, purchasing behaviour and frequency. This allows companies to develop specific 

marketing plans and enhance customer interaction. Recent studies highlight that data-driven segmentation approaches, 

including behavioral and geographic segmentation, enhance the effectiveness of marketing decision-making (Griva et al., 

2024). In the same way, it has been demonstrated that the use of big data analytics has a substantial positive effect on the 

accuracy of segmentation and marketing results, especially in the digital sphere (Yigit, 2025). 

Besides segmentation, the purchasing behavior is also essential in understanding the process of decision-making by 

customers in a more in-depth manner. Purchasing behavior indicates customer relations with products and services, their 

preference towards particular groups of products and services, frequency of purchase as well as their spending behavior. 

Such patterns are guided by various factors including product attributes, pricing strategies and perceived value. The 

incorporation of machine learning methods has additionally increased the capacity to examine the purchasing behavior 

and forecast customer behavior, permitting more exact marketing approaches (Lin, 2025; Roychowdhury et al., 2021). In 

addition, behavioral data analysis has been identified as one of the most important in enhancing the results of segmentation 

and targeting of customers (Ridwan, 2025). 

The combination of customer segmentation and the purchasing behavior analysis gives a comprehensive insight into 

customer dynamics. Whereas segmentation is used to classify customers into valuable units, purchasing behavior analysis 

is used to determine the interactions of these units with services and products. The combined approach will assist the 

organizations not only to know the identity of their customers but also the contribution of the customers towards the 

overall sales output. According to recent research, segmentation and behavioral insights can help enhance the efficiency 

of digital marketing strategies because they allow a company to better appeal to customers (Alie and Gustriansyah, 2024). 

Moreover, the techniques of clustering have been widely applied to identify customer behavior trend and improve 

customer segmentation in the retail markets (John et al., 2023). 

The growing complexity of customer data have also led to the development of more advanced segmentation methods, 

like the psychographic and machine learning-based segmentation methods. Such strategies enable companies to outgrow 

the conventional demographic segmentation and embrace more advanced approaches that are more effective in identifying 

customer preferences and behavioral trends (Griesser et al., 2025). Likewise, the case-based research shows that 

segmentation methods can be used in various industries to enhance customer targeting and efficiency in operations (Soto 

et al., 2024). These developments underscore the growing significance of combining techniques of analysis and marketing 

strategy with the aim of attaining competitiveness. 

Although the use of customer analytics is becoming more popular, a large number of organizations continue to struggle 

with the ability to leverage accessible data to produce insights in an actionable manner (Lemon & Verhoef, 2016). One 

of the major shortcomings of the current research is the absence of a coherent strategy to incorporate customer 

segmentation with the product-based and behavioral analysis. Although there are many studies on segmentation methods 

or buying behavior by themselves, the scarcity of studies has been conducted on the combination of the two in respect to 

sales performance and strategic decision-making. This gap highlights the necessity of empirical studies that combine these 

dimensions and give a better understanding of customer behavior and its effects on the business performance (Kumar and 

Reinartz, 2018). 

The current paper fills this gap by exploring customer segmentation and buying patterns within the context of an analytic 

framework. The main objective behind this research is to examine customer segmentation and buying behavior with the 

view of coming up with important insights useful in improving marketing techniques and business performance. In 

particular, the research will determine which customer segments can be distinguished by their buying habits, study 

differences in buying behavior within product categories and sub-categories, and determine the role of a particular 

segment in the total performance of sales. In addition, the study will involve the process of integrating customer level 

analysis with product level analysis in order to provide an in-depth analysis of the customer dynamics. The study is 

intended to support data-driven decision making while offering realistic implications for improving customer engagement 

and achieving sustainable competitive advantage 

. 

2. Methodology 

2.1 Research Design 

The current research is based on a quantitative and empirical research design to investigate the customer segmentation 

and purchasing behavior. The strategy is based on the analysis of sales trends and customer buying processes to create 
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valuable results in terms of marketing strategy. Through the application of a data-driven framework, the research will 

establish different groups of customers and determine their impact on the performance of overall sales. The study focuses 

on objective quantification and systematic evaluation in order to achieve reliability and validity of results. 

 

2.2 Data Source and Description 

The analysis is performed on the basis of transactional sales obtained on the open-access information on Kaggle (Sahoo, 

n.d.). The data contains the information on the customer purchases, product categories, and the sales values. It includes 

the main variables like customer identification, sales value, product category, sub-category and order-related variables. 

These variables make it possible to study the purchasing frequency, sales contribution, and product-level performance. 

The richness of transactional data helps to conduct an in-depth analysis of customer behavior and identify the patterns 

within various segments and product categories. 

 

2.3 Customer Segmentation Technique 

The data-driven method of classification based on total sales and frequency of purchase was used to segment the 

customers. The percentile based thresholds were used to classify customers into three different groups: high-value, 

moderate and low-value customers. High-value customer was defined as customers who had higher levels of sales and 

had frequent purchasing behavior and moderate and low-value customers were then categorized as such. This type of 

segmentation allowed identifying significant customer groups that have different degrees of involvement and input to the 

overall revenue and facilitated the targeted analysis. 

 

2.4 Analytical Framework 

A structured analytical framework was employed to achieve the objectives of the study. They were summarized using 

descriptive statistical methods and variability was measured in terms of transaction values. Segmentation analysis helped 

to group customers into specific categories according to the buying habits. The sales performance analysis was conducted 

to determine the contributions of each segment to the total income. Additionally, the purchase behavior analysis technique 

was used to examine the variations in customers' preferences regarding the products and sub-segments. This analyses 

provided extensive knowledge of consumer behavior and the sales process. 

 

2.5 Measurement of Key Variables 

In the study, there were some measures based on quantitative analysis that were utilized to analyze customer behavior 

and performance of sales. Customer value was measured by the total number of sales and customer engagement was 

analyzed in terms of purchasing frequency. The categories and subcategories of the products were analyzed in order to 

know their demand patterns. These variables were measured and analyzed systematically to make sure they were 

consistent with the segmentation and behavioral analysis objectives. 

 

2.7 Model of Analysis 

The analysis is based on a systematic analytical paradigm where customer-level measures are initially obtained and the 

customer segments are assigned. These segments are then compared in regard to contribution to total sales and buying 

behavior. The model also analyzes the sales performance in terms of categories and in terms of sub-categories to determine 

the trends in product demand.  

 

3. Results 

3.1 Descriptive Statistics 

The descriptive statistical analysis gives a thorough view of the sales trends and customer behavior showing a high range 

of variation in the values of transactions. The means of the sales values are average, but the standard deviation is higher, 

meaning that they are widely dispersed, and there is a possibility of having both low-value and high-value purchases. 

According to Table 1, the values are at their minimum and maximum, which indicates the existence of the extreme values 

and skewed distribution. The quartile distribution also shows that the percentage of transactions in the low range is quite 

large, whereas the percentage of transactions is much less but with higher values. These results indicate unequal 

distribution of sales, which is why additional segmentation and customer behavior should be done. 

 

Table 1. Summary of Sales Statistics 

Statistic Sales Value 

Count 9,800 

Mean 230.77 

Standard Deviation 626.65 

Minimum 0.44 

1st Quartile (Q1) 17.25 

Median (Q2) 54.49 

3rd Quartile (Q3) 210.61 

Maximum 22,638.48 
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3.2 Customer Segmentation  

Purchasing behavior customer segmentation indicates that there are different segments with different degrees of 

involvement and contribution to the total sales. According to Table 2, the high-value segment has a comparatively small 

number of customers but an immensely large portion of the total revenue, which is indicative of a high purchasing 

frequency and involvement. The moderate segment shows a steady but comparatively less purchasing, whereas the low-

value segment is identified by a low level of transactions and low input to overall sales. These results affirm the 

heterogeneity of customer behavior and emphasize the unevenness of the distribution of revenue among segments. High-

value customers are predominant, which underlines the need to target this segment of customers to enhance business 

performance. 

 

Table 2. Customer Segmentation Characteristics 

Segment Type Number of Customers Avg. Purchase Frequency Total Sales Sales Contribution (%) 

High-Value 198 17.19 1,250,681 55.30% 

Moderate 278 13.66 724,488 32.04% 

Low-Value 317 8.20 286,368 12.66% 

 

3.3 Purchasing Behavior Analysis 

Purchasing behavior analysis indicates the existence of apparent differences in the preferences of customers to different 

product categories, which implies the differences in demand and level of engagement. Some categories are contributing 

more towards the total sales implying high preference of customers whereas others are relatively lower. This change is 

shown in Figure 1 with the distribution of sales by product categories and the disproportionate contribution of various 

groups. The identified trend means that the customer buying behavior is localized to several major categories, which 

proves the need to focus on the products with high demand. 

These results indicate that both the nature of products and the level of customer engagement affect purchasing behavior 

and the category-level analysis is an important part of sales performance.. 

 
Figure 1. Category-wise Sales Distribution 

 

3.4 Segment-wise Sales Performance 

The analysis of sales performance in the customer segments indicates that there is a very uneven distribution of revenue. 

The high-value segment makes over 50 percent of the total sales, although only a smaller portion of customers (see Table 

3). The moderate segment also adds a huge but less market share, with the low-value segment having very little share on 

the total revenue. This distribution is an obvious indication of the Pareto principle whereby few customers produce most 

of the sales. 
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Table 3. Revenue Contribution by Customer Segment 

Segment Type Total Sales Percentage Contribution (%) 

High-Value 1,250,681 55.30% 

Moderate 724,488 32.04% 

Low-Value 286,368 12.66% 

Total 2,261,537 100% 

 

Based on the tabulated results, it is clear that the concentration of revenue is largely biased towards a particular group of 

customers. The numerical distribution is clear that a comparatively small group controls the overall sales performance. 

This trend can also be seen in Figure 2 that gives a visual depiction of the contribution ratio of each segment. The figure 

makes it clear that the high-value segment dominates and makes it even more important to segment customers in terms 

of revenues distribution. The findings indicate that a few customers with high performance are critical to business 

performance, and therefore, the strategies should be directed to customer retention and value addition. 

 
Figure 2. Segment-wise Sales Contribution 

 

3.5 Product-Level Insights 

The breakdown of product-level performance sheds more light on the concentration of sales at sub-category level with 

the results showing that few categories of products contribute a significant amount of total revenue. Some of these sub-

categories prove to be the dominant contributors meaning that they are strongly preferred by the customers and are more 

likely to be in demand but others contribute relatively few. Figure 3 demonstrates this trend in terms of sales of the leading 

sub-categories and their role in the total revenue. 

The observed fluctuation indicates the differences in customer preferences and buying priorities, which implies that the 

performance of the business is highly sensitive to a few products which perform well. These findings underscore the 

importance of properly positioning of products, stock, and particular marketing strategies to produce the best performance 

of high-demand products and improve the outlook of low performing categories. 
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Figure 3. Top 10 Sub-Category Sales Performance 

 

From the results, it is clear that customer segmentation and product dynamics have an impact on the sales process. The 

precision of sales in particular customer groups and particular product lines shows the importance of using a data-driven 

approach to enhance customer relationship and business performance. 

 

4. Discussion  

The research findings provide valuable data concerning the subject of customer segmentation and customer buying 

behavior that can be used to justify the growing popularity of data-driven approaches in contemporary marketing strategy. 

The descriptive analysis revealed that the values of the sales were highly diversified which indicated that the behavior of 

the customers in the purchase is highly diversified and it is not evenly distributed. The high extremes and dispersion imply 

that a small number of transactions contribute an unwarranted percentage of the entire sales. These patterns are highly 

prevalent in the retail and service setting and are backed by previous research that indicates the unequal nature of customer 

value and buying activity (Kansal et al., 2018; Thalkar, 2021). These fluctuations remind companies of the need to 

introduce analytical frameworks that would be able to view and understand the variations in the customer behavior. 

The results of the segmentation also highlight the non homogenous nature of the customer base having very different 

differences in terms of buying frequency and revenue generation between diverse segments. The segmentation of 

customers on high-value, moderate, and low-value groups is a testimony to the efficacy of customer segmentation 

methods in discovering pertinent customer groups. The results show that high-value customers are few in number but 

bring in the greatest percentage of total revenue. This fact is in line with the research of clustering-based segmentation, 

which demonstrated that a minimal fraction of customers can frequently explain most business performance (Maghawry 

et al., 2021; Patankar et al., 2021). Furthermore, machine learning models have been more often employed to improve 

the accuracy of segmentation and predictive analytics, which again confirms the role of structured segmentation setups 

in marketing analytics (Othayoth & Muthalagu, 2022). The recent systematic reviews also confirm the effectiveness of 

the segmentation methodologies in enhancing the customer targeting and personalization strategies (Peker & Kart, 2023). 

The purchasing behavior analysis of product types shows that the sales are concentrated towards certain product 

categories, which implies that there are uneven customer preference and demand trends. This focus implies that some 

groups of products are more relevant and valuable to customers and thus they achieve better sales performance. The 

results are in line with other studies that highlight the importance of product features, consumer attitudes, and 

environmental conditions in influencing the buying behavior (Luo et al., 2022; Sokol and Holý, 2021). Moreover, 
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personalized marketing research emphasizes the need to use insights about the category to create specific promotional 

messages and enhance customer interaction (Alves Gomes & Meisen, 2023). These findings imply that companies need 

to work on intensifying the high-performing categories and at the same time, discover ways to improve the performance 

of less dominant product categories. 

In-depth examination of sales performance per segment shows that there is a strong imbalance in revenue source with the 

high-value customers contributing to over half of the total sales. The finding is indicative of the Pareto principle, which 

has been well established in the marketing and business analytics literature (Kansal et al., 2018; Maghawry et al., 2021). 

The ability to identify and predict high-value customers is crucial for developing effective marketing strategies. The most 

recent studies have emphasized the use of artificial intelligence and predictive analytics in determining customer value 

and enhancing the segmentation results (Kasem et al., 2024). Moreover, the research on customer satisfaction and 

customer loyalty highlights the significance of a close relationship with high-value customers to be profitable in the long-

term (Ong et al., 2017). The graphical display of contribution by segments also adds to the comprehension of the 

concentration of revenue, and it is easier to read the domination of particular groups of customers. 

At product level, the analysis shows that few sub-categories contribute a significant percentage of total sales meaning that 

there is high degree of concentration in customer demand. This finding aligns with the literature that emphasizes the 

usefulness of clustering algorithms in determining the demand patterns and customer preferences at the product level 

(John et al., 2023). The concept of customer and product level segmentation being highly effective in terms of targeting 

efficiency and operational performance is also supported by the case-based research (Soto et al., 2024). The prevalence 

of certain sub-categories indicates that companies need to focus on proper product positioning, inventory management, 

and strategic marketing approaches to achieve the maximum level of sales. 

The results of the current research are aligned with the literature on customer segmentation, buying behavior and 

marketing strategy. Previous studies have reported that customer segmentation methods, such as clustering and machine 

learning techniques, are important in determining the customer segments and improving the efficiency of marketing 

(Alves Gomes & Meisen, 2023; Othayoth and Muthalagu, 2022). The current research paper fits into this literature by 

offering empirical data on the association between customer segmentation, product level performance and sales. The 

segmentation and a behavioural analysis will give a deeper understanding of the customer dynamics that will make 

businesses create more targeted, efficient and data-driven marketing in a competitive world. 

 

5. Conclusion 

The current paper offers an in-depth examination of customer segmentation and purchase behavior, which emphasizes 

the significance of information-driven strategies in the improvement of marketing strategy and business performance. 

The results indicate that customer behavior is very much heterogeneous, and the purchasing patterns and sales contribution 

varies greatly. The fact that a relatively small number of customers make up disproportionately the total revenue shows 

the importance of the Pareto principle in business settings since we have identified separate customer groups: high-value, 

moderate and low-value. The analysis also shows that the buying behavior is not distributed equally among the product 

categories and sub-categories with some product groups contributing a significant proportion of total sales. Such a 

concentration of demand highlights the need of analysing products level in terms of customer preference and maximizing 

sales strategy. Combining segmentation and product level understanding offers a comprehensive view of customer 

dynamics and can make more specific decisions. In general, the research will add value to the current body of knowledge, 

as it offers empirical data on the connection between customer segmentation, customer purchasing behavior, and sales 

performance. The results indicate that companies can enhance their efficiency through prioritizing high-value customers 

and building on strong product lines and designing plans to improve engagement with less successful segments. With an 

analytical and systematic view, organizations will be able to attain better customer satisfaction, higher revenue, and long-

term competitive edge. 
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