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Abstract- Customer performs a transaction process on a daily 
basis. There are 56,799 transactions in the process, which 
generates a lot of data. The goal of this research is to execute 
consumer segmentation using a data mining approach based 
on the RFM (Recency, Frequency, and Monetary) model and 
clustering techniques. Based on the RFM model, a total of 
56,799 transactions were performed. Based on the RFM model, 
910 best Customers were identified from 56,799 transactions 
that were conducted. We also looked at clusters, and found 
that Cluster 2 had 16,335 customers, Cluster 3 had 11,342 
customers, Cluster 4 had 341 customers, Cluster 5 had 294 
customers, and Cluster 6 had 782 customers. The findings of 
this study can be used by a corporation to determine customer 
categories, and then the business determine how to sustain 
customer engagement. 
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I. INTRODCTION 
Customers are the company's key priority in today's 
commercial competition to preserve its greatness. In order 
to serve customers, businesses must create and implement 
clear strategy [1]. Because the expense of acquiring new 
consumers is far higher than the cost of retaining existing 
customers, the company's primary focus is not on how to 
gain new potential customers but on how to sell more 
products to existing customers. [2]. Data can be obtained in 
the business based on previous data, so the data, such as 
transaction data from each agent, will continue to grow. The 
transaction process of agents in a server generates a large 
amount of data in the form of transaction profiles. This will 
happen to the company on a regular basis. The accumulation 
of agent transaction data will impede the search for 
information on that data. [3]. Data mining is a term used to 
describe the process of collecting and analyzing information. 
Data mining is a type of knowledge finding data that involves 
extracting information that is useful, previously unknown, 
and hidden from data. [4]. The unknown or concealed 
information can be discovered by processing the data so that 
it is beneficial to the business agent based on the quantity of 
available agent transaction data. [4], For example, 
information on the grouping of agent data has the ability to 
deliver the company the maximum profit, which will assist 
companies in making product marketing selections. The RFM 
(Recency, Frequency, Monetary) model was utilized by the 
researcher to execute the last visit time grouping, visit 
frequency, and revenue obtained by the company. [5]. The 
reason for continuing to utilise the RFM model is that it is 

simple to use and apply in businesses, and it is also simple to 
understand by managers and marketing decision makers. 
[6]. 

The findings of this study can be used in the business as a 
decision support system to map customers and identify 
potential customers.. 

II.   LITERATURE REVIEW OF RFM MODEL 
Some prior studies have used RFM to examine sales data, 
such as [8], where online sales were analyzed and the results 
were divided into eight groups. Cluster 7 has the highest 
RFM value in the entire cluster when compared to the other 
clusters. [7]'s work gives information for e-commerce 
entrepreneurs, allowing them to understand each type of 
customer. Then [8] utilized RFM to determine the worth of a 
customer at an airline. According to the findings of the study, 
there are four types of customers who require companies to 
provide distinct services. 

In addition, the study [1] used RFM to process transaction 
data from exhaust sales, which were then clustered to 
classify the company's client types. 

Recency of purchase, Frequency of purchase, and Monetary 
value of purchase are three simple customer attributes that 
the RFM approach is founded on. RFM's goal is to forecast 
future consumer behavior (and so make better segmentation 
decisions) [9]. As a result, it is vital to convert customer 
behaviour into a “number” that can be used consistently. In 
this example, the researcher sought to conduct the 
experiment utilising RFM Variable on a dataset of sale 
transactions with a large amount of data. Thousands of 
transactions are made each month. After the data is mapped 
using RFM variables, each client is categorised so that the 
organisation may know the category of each customer from 
the process. 

IV. REVIEW OF CLUSTER ANALYSIS 
Data mining is a technique for extracting and identifying 
usable information and associated knowledge from huge 
databases using statistics, mathematics, artificial 
intelligence, and machine learning approaches. Data mining 
is a type of knowledge finding data that involves extracting 
useful, unknown, and hidden information from data [4]. 

Data mining seeks to find a pattern or relationship that 
can provide important information [10]. Data mining is 
looking for a relationship between two or more variables in 
one dimension [10]. 
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II. A CASE STUDY 

The sales data from Nine Reload Server was used in this case 
study. There is a lot of data stacking at the organisation, with 
thousands of transactions per month. You can image how 
time-consuming it would be to manually analyze each piece 
of data. The researchers attempted to evaluate 56,799 client 
transactions in total. The proposed model for determining 
the profitable client is depicted in Figure 1, which displays 
the stages involved in determining the profitable customer. 

 

Fig 1. Framework for Customer Segmentation based on 
RFM analysis 

In this study the database used is the data collected 
from the transaction as much as 56,799 sales transactions. 
Table 1 is an example of a sales transaction database. 

 

 

 

 

 

 

 

Table 1. TRANSACTION DATASET 

 

Data Preparation 

The database structure will be prepared at this point to 
make the mining process easier. Selection, pre-processing, 
and data transformation are the three key components of the 
preparation process. This procedure also includes the 
selection of qualities that are appropriate for the data mining 
procedure. Table 2 shows the attributes that were utilised. 

Table 2. ATTRIBUTES USED 

 

 

 

 

 

 

 

In line with the RFM variable, the whole data transaction. 
The total of 56,799 transactions are then selected by RFM 
variable. Table 3 displays the dataset according to the 
characteristics of recency, frequency, and monetary value 

 

 

 

 

 

 

FIELD INFORMATION 

Customer ID Used to specify the customer 

Invoice Date The date of Customers 
Transaction is used to model 
Recency and Frequency 

Cost To model the monetary 
attribute 
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Table 3. The Description of Recency, Frequency and 
Monetary 

 

This study used a sales transaction history dataset with 
56,799 transactions to determine criteria weighting based 
on recency, frequency, and monetary variables. 

To decide the data that can be used, the overall data 
available on the transaction dataset must be selected first. 
Table 4 shows how the weighting was separated into four 
scales/scores. 

Table 4. Decision Table 

 

Once the scale is found, the next step is to transform its data 
on the existing scale. Table 5 shows the sample data 
transformed. 

Table 5. Example R-F-M values of some customers after 
data preprocessing 

 

 

After all transaction data is transformed into numeric form, 
to be able to group these data into several clusters needs to 
do some steps  

1. In this study the existing data will be grouped into 
six clusters based on RFM score as shown in table 6.  
 

Table 6. RFM score 

 

2. The clusters are made by considering scores of all 
three   metrics that is recency, frequency and 
monetary. Based on weights from 1 to 4 of RFM. 

3. By clubbing together RFM scores six customers are 
made which is shown in table 7. Which further can 
be used for marketing strategies which is also 
explained in the Table. 

Table 7. RFM METRICS 

 

 In the below Table 8, Table 9, Table 10, Table 11, Table 12 
and Table 13, there are samples of customers that are in 
clusters in which the data can be utilized by the company. 

 

 

Weight R 
(Recency) 

F (Frecuency) M (Monetary) 

    

4 rare lowest fewest 

3 long low few 

2 regular regular normal 

1 shortest highest many 
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Table 8. Best customers 

 

Table 9. Loyal customers 

 

 

 

 

 

 

 

 

 

Table 10. Big Spenders 

 

Table 11. Lost cheap customer 

 

Table 12. Almost lost 
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Table 13. Lost customers 

 

CONCLUSION 
 
The major goal of this study was to use the RFM model to 
segment customers from a total of 56,799 transaction data 
sets, as well as perform clustering analysis.. 

910 consumers in cluster 1,16,335 customers in cluster 2, 
11,342 customers in cluster 3, 341 customers in cluster 4, 
294 customers in cluster 5, and 782 customers in cluster 6 
are the results of this study. 

It is assumed that the company will be able to make the best 
marketing strategy decisions if it understands the categories 
of each customer. 
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