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Abstract 

 
The rise of various business competitors has resulted in unprecedented level of competition among competitors for new clients and 

the retention of existing ones. In recent years, every e -commerce company has placed a greater emphasis on Customer Relationship 
Management (CRM) in order to deliver better customer service than their competitors. Building good client relationships benefits 

businesses in terms of profits as well as customer retention and satisfaction. In order to acquire valuable insight, businesses must 

identify potential customers in the market through mining customer data. The rise in business competition, as well as the availability 

of vast historical datasets, has driven the extensive use of data mining techniques to find useful and strategic information contained 

in company databases. Clustering analysis is one of the most efficient ways to identify different client traits. The key to company’s 

growth is to begin with an analysis of customer needs and utilize customer segmentation as a means to identify and analyze various 

customer groups within the system. This will give varied marketing strategies and satisfaction to different types of customers. 

Customer segmentation is the most useful ways for studying consumer behavior and categorization in business analytics. Customer 

segmentation can assist in the precise analysis of customer demographics as well as the improvement of service and business 
quality. In this study different clustering techniques have been discussed in order to segment customers and apply various marketing 

techniques accordingly. The importance of customer segmentation as a basic CRM function, as well as the several approaches for 

segmenting consumers using clustering algorithms is also discussed in this study.  
Keywords: 1.Relationship; 2.customer; 3.customer segmentation;4.clustering; 5. algorithm; 6.SAPK+K means; 7.Hierarchical; 8.Affinity 

propagation. 

 
1. Introduction 

 
These days, everything can be customized. Generally speaking, there is no such thing as a one-size-fits-all solution 

when it comes to the hiring process. This opens up a lot of room for healthy competition between businesses, which in 

turn allows them to be more creative when it comes to recruiting and retaining customers. In the face of commodity 

rivalry, businesses should mine client’s assets to attain approached goals for distinct clients as well as supply the 

facilities they desire [7]. 

 
Customer segmentation is the process of categorizing your customers on a number of characteristics (for example 

grouping customers by age). Customer segmentation is popular since it aids in more successful marketing and sales. 

Through Customer Segmentation you can gain a better comprehension of your client’s desires and needs. 

 
The business impact of doing this is considerably greater and effective because customer segmentation can help you 

to enhance client lifetime value. This indicates that they will stay longer and spend more money on your product. It's a 

method for organizations to learn more about their customers. When you understand the differences between consumer 

segments, it's easier to make strategic decisions about product growth and marketing. It's also a better predictor of 
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customer behavior, which can help businesses make better judgments. It will not only promote customer loyalty but 

also increase the customer's value, thereby increasing the customer's lifetime value. 

 
The clustering algorithm is a tool for segmenting customers. The clustering technique is a method used by marketing, 

sales, and other professionals to understand their clients in terms of both their static demographics (such 

as age, location, and background) and their dynamic behavior (such as the number and nature of interactions with the 

brand).Clustering algorithms identify groups that are internally similar and externally dissimilar [8]. Through 

clustering algorithms, customers with similar needs and behaviors are organized into homogeneous clusters [8]. 

Clustering method is a category of data mining technique that is commonly employed in the analysis of distribution 

features in data sets in achieving strategic goals in the organization. [10]. 

 

Some of the clustering techniques that are used for customer segmentation include K-Means, Hierarchical Clustering, 

Density-based Clustering, and Affinity Propagation Clustering. The K-means algorithm can help telecom operators 

perform customer segmentation and precisely discover consumers' market needs in a number of ways [13, 15]. In 

addition to K-Means, other clustering algorithms, such as Hierarchical clustering, Density-based clustering, and 

Affinity propagation clustering, have also been discussed in this paper. Combining clustering algorithms can produce 

better clustering results than using each target individually [3]. 

 

Customers are different, and so are the needs and wants of each individual customer. Clustering techniques, 

therefore, aim to analyze the behavior, requirements, and wants of different customer types so that the marketing of a 

company can be directed toward the most profitable and valuable group of customers [3]. There are certain factors that 

are used for the segmentation of customers. These clustering parameters are classified as geographic, demographic, 

psychographic and behavioral [9]. Predict future consumer consumption trends using customer data and behavior 

segmentation, as well as profit market planning for businesses, in order to achieve the target of optimal service 

allotment of assets and the much valuable design of customer merchandising campaigns. [17]. 

 

2. Clustering Techniques on Customer Segmentation 

 
Clustering is the process of dividing the community or set of data points into several groups so that data points in the 

equivalent group are more likely to each other and unlikely to data points in further set of group [3]. It is essentially a 
collection of objects based on their likeness and unlikeness. There are different clustering algorithms i.e. K-Means, 

Hierarchical, Density Based, Affinity Propagation, AP algorithm, SOM(Self Organizing Maps) and many more are 

available for effective classification. 

 

K-Means and Hierarchical Clustering Techniques were applied on a small dataset and it was witnessed that mixture 

of these techniques could perform better than the individual models [8]. K-means Clustering was applied on the dataset 

collected from a mega retail business and K-means outperformed with accuracy of 95% [12]. Hierarchical 

Agglomerative Clustering technique was quite slow and hardware dependent when implemented in R programming for 

customer segmentation [5]. A model was developed using K-means clustering and SPSS Tool and K-means gave high 

accuracy when carried out with different analysis techniques [14]. A RFM Model and PCA-AdaBoost Model were also 

implemented on the E-commerce dataset available on Kaggle and it was observed that PCA-AdaBoost outperformed 

[1]. SOM NEURAL NETWORK and C4.5 were used for customer analysis and business intelligence tool, DEA (Data 

Envelopment Analysis) was used for survey-based profitable customer segmentation system [17]. It has observed that 

paradigm is shifted to Clustering to Supervised learning [1]. 

 

Each clustering algorithm has its own set of rules for determining how similar each observation is to its group. For 

consumer analysis, K Means is the most extensively used clustering method. Hierarchical clustering requires no initial 

number of cluster conditions, and is best suited for small to medium-sized datasets. The density-based clustering 

approach can be utilized to find arbitrary shaped clusters, although it is incompetent when there is a large density 

difference between data points. The affinity propagation algorithm does not requisite an initial cluster, and the 

clustering result efficiency of this technique is better, as well as the clustering time, that checks high clustering 
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efficiency and applicability from small to medium datasets. The following papers have been studied related to 

clustering techniques and represented in table 1. 
 

 

Table 1. Summary of Major Findings of Customer Segmentation using Clustering Techniques  
 

S.No. Ref. No. Findings Result 

1. [8] K-Means  and  Hierarchical  Clustering Techniques  were  applied  on a  small K-means 

  dataset and it was witnessed that mixture of these techniques could perform  

  better than the individual models.  

 
2. [3]               K-Means, Hierarchical, Density based and Affinity Propagation Clustering 

Techniques were compared on the basis of some factors. 

 

 

 

3. [7]                K-Means and AP algorithm were combined together and a new algorithm 

SAPK+K means was developed. Iris and Ionosphere dataset was used for the 

implementation of this new algorithm. 

 

4. [15]               K-means clustering method was implemented on data obtained from small 

business customers using the data mining tool KXEN to provide a solution for 

telecom customer segmentation. The target marketing approach proposed in this 

research was successful and effective. 

 
Each clustering technique has its 

own benefits and limitations. It 

was observed that K-Means is 

better than other techniques for 

customer analysis. 

 
When combined together, K-

Means and the AP algorithm 

gave better results. 

 
K-means technique gave 

effective results when used with  
KXEN 

 
 

5. [14] A model was developed using K-means clustering and SPSS Tool was used to K-means   gave   high   accuracy 

  create  a  real-time  and online  system for a  precise  supermarket in order to when different analysis 

  project  sales  during  innumerable  yearly  cycles.  ANOVA  analysis  was  also techniques were carried out. 

  carried out.    

6. [9] K-means clustering was applied on Instacart Online Grocery Shopping Dataset K-means   
  2017. To give relevant information to the customers, for this purpose Singular    

  Value Decomposition technique was used    

7. [17] SOM NEURAL NETWORK and C4.5 were used for customer analysis and SOM(Self Organizing Map) 

  business  intelligence  tool,  DEA(Data  Envelopment  Analysis)  was  used  for    

  survey-based profitable customers segmentation system    

 
8. [12]               K-means Clustering was applied on the dataset collected from a mega retail 

business 

 
9. [13] K-Means Algorithm with data mining tool KXEN was applied to telemarketing 

  of telecommunication 

 
10. [5]               Hierarchical  Agglomerative  Clustering  technique  was  implemented  in  R 

programming  on  credit  card  dataset  for  customer  segmentation.  As  an 

experiment environment Google cloud platform with hardware framework of  
26GB of RAM and 4vCPUs was used. 

 
K-means with 95% accuracy 

 

 
Using K-means with data mining 

tool was successful and effective 

 
This algorithm was quite slow 

and hardware dependent. 
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11. [6] K-Means Clustering was implemented to identify profitable customers in an K-means 

  insurance company.  

12. [19] K-means,  two-phase  algorithm  and  DBSCAN  were  implement  on  a  bank K-means 

  dataset  

    

13. [2] K-Means, Hierarchical Clustering techniques with PCA were implemented on K-means 

  credit card transaction history  

14. [21] Two-stage Clustering method was used for market segmentation Genetic Algorithm 

15. [1] RFM Model and PCA-AdaBoost Model were implemented on the E-commerce PCA-AdaBoost 

  dataset available on Kaggle  

    

 

Figure 1. represents the literature review of unsupervised learning, supervised learning and both. From Table 1., it 

has been observed that 85% unsupervised learning was utilized for customer segmentation while 5% supervised 

learning and 10% both were utilized. 
 

 

Fig. 1. Paper Distribution for Clustering Technique  
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3. Result & Discussion 

 

When working with vast amount of statistics, organizations must employ better clustering algorithms for customer 

segmentation. These clustering models must be able to effectively process such large amounts of data. Each of the 

clustering algorithms listed above has its own set of advantages and disadvantages. With the various techniques 

mentioned above, it was discovered that a hybrid approach of mixing the algorithms can be effective depending on 

the situation and necessity, and the approach can be applied accordingly. The clustering approach selection process 

would take a long time to study, carry out, and operate data with an acceptable grasp of the objective and execute 

the algorithm on requirement basis [3]. 

 

It was witnessed that when combined together, K-Means and the AP algorithm gave better results [7]. K-Means 

with data mining tools was also effective [13]. Some algorithms like Hierarchical Agglomerative was sort of slow 

and hardware dependent [5]. It was advised to use cloud computing environment in this case. 

 

This work can be extended with Supervised Learning to get the result in transparent and secure manner. 

 

4. Conclusion 

 

In this paper we have surveyed studied current techniques used for customer segmentation. Customer 

segmentation is important for a company’s growth and for a better understanding of your customers. Recognizing 

the distinct group of clients that boosts earnings would be beneficial to the company. It likewise helps them in 

supporting client connections and holding clients by carrying out different advertising strategies. 

 

Different clustering techniques can be used with data mining tools for a better prediction. It is clear that model 

improves accuracy and precision of customer segmentation when different clustering methods were combined 

together such as K-mean and AP algorithm. Supervised machine learning such as PCA-AdaBoost is also performing 

well in order to obtain better results in customer segmentation system. 
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