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Abstract: Clustering, especially k-means, is one of the most important data mining techniques for identifying and
monitoring customer behavior. In classical k-means, the optimality depends on the initial selection of the centers;
therefore, it is not optimal. Another problem is determining the number of clusters and making the clusters zero. Customers’
behavioral characteristics are considered in customer clustering, and a method is used to find the optimal number of clusters
and the initial values of cluster centers to achieve more accurate results and predict customer lifetime. The results of this
research show the customer behavior of each cluster. The proposed improved k-means method has been compared with
the classical K-means once including the M parameter (customer satisfaction level) and once without M». The Normalized
Mutual Information (NMI) criterion was calculated on the proposed method and the compared method, and in both cases,
considering or missing the M» index, the NMI of the proposed method was higher. Also, the adjusted rand index with the
M, parameter has recorded the highest number. In terms of time, it is faster than classical K-means, which shows that the
proposed method has the best performance in terms of speed and performance accuracy compared to classical K-means.
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Extended Abstract

1- Introduction

Today’s new economy primarily focuses on providing
better services, and the present era is called the customer-
oriented economy [1]. Sales transaction data generated by
retail and e-commerce businesses is rapidly increasing
today [2]. Network marketing companies sell their
products online by recruiting network marketers. It is
believed that keeping a customer is more important than
finding a new customer, and this can be considered a job
and profession that helps generate employment. The
existence of great competitors in the field of business has
led to escalating competition between organizations.
Regardless of the size of the company, excellent customer
service is critical to gaining new customers and retaining
existing customers [3]. Effective customer knowledge
management leads to effective customer relationship
management (CRM). The interaction between
organizations and customers has changed significantly, so
there is no long-term guarantee of business continuity
with customers. However, organizations must adequately
identify their customers and anticipate their needs and
expectations [4]. With a deep understanding of customer
clustering, companies can create specific and targeted
marketing strategies for each customer group [5].
Customer segmentation is the process of dividing the
entire market into smaller customer groups, which makes
it possible to understand the different needs and behaviors
of customers and adapt the appropriate marketing
approach or product recommendations to them [6]. This
research is a step toward improving the marketing
business in Iran, which will be used through the detection
of violations from the data of marketing companies and
for investigation by the institutions that supervise these
businesses.

2- Methodology

The data collected from the database of network
marketing companies was randomly extracted and
included customer IDs and purchase amounts for each
month from April 1996 to December 1996. The customer
ID, the number of purchases made, the price paid, the date
of purchase, and customer satisfaction have been
calculated and extracted from the existing dataset. The
data of each marketing company has a different structure,
and to provide aggregated reports, it was necessary to
aggregate all the data in a data warehouse with BI tools
and to unify the data in terms of structure before doing
anything. In the data mining phase, the transaction data is
fragmented, including transaction date, purchase
frequency (number of months the purchase was made),
monetary value of the transaction, and customer
satisfaction. To extract the L, R, F, M, and M, parameters
of each customer in this research, the distance between
the first and last purchase of the customer was calculated

as the L feature. The algorithm's first step in the proposed
method is determining each cluster's initial element. This

method first starts with a cluster containing an element,
and in other steps, it calculates the distance of other
elements from the center of the specified clusters.
However, the data closest to the data mean is determined
as the only member of the first cluster. After assigning
each element to a cluster, the average data of that cluster
is updated based on the Customer life cycle value (CLV).

3- Results and discussion

The Custno variable should be a number between 2000
and 5000. In this research, 2450 to 4000 classes were
considered to increase the number of courses due to the
small number of samples. Data that are placed in the same
class have the same CLV value. Then, the total average
of these CLVs is calculated according to Custno. The
center point in K-means clustering is the point that
represents a particular cluster and is the average of all
data points in the cluster at each step (up to convergence)
change. In determining the initial data of each cluster,
suitable initial centers can speed up the convergence of K-
means. The final results of the k-means algorithm depend
on the initialization of the center. Two different clusters
have been done on the data. The first clustering was done
by considering the M, parameter (marketers' satisfaction
level), and the second was done without considering M.
In the first clustering, customers in all clusters except the
first to fifth clusters in this pyramid are in a favorable
situation regarding L, R, F, M, and M, characteristics.
Therefore, to retain these customers, the company is
suggested to convert their loyalty behavior into a loyalty
display through communicating and interacting with
them. Based on this, customers in clusters 7 to 10 have
best conditions in terms of characteristics L, R, F, M, M,.
In the second clustering, the data is divided into 3 clusters.

4- Conclusion

The main goal of the research is to use the k-means
algorithm and find the length of customer life using
parameters such as the distance between the first and last
purchase of the marketer as L feature, the distance
between the customer's last purchase and the end of the
period as R feature, the number of months customer
purchases in a specific time period as feature F, the total
monetary value between the first and last purchase of a
customer in a specific time period as feature M and the
level of satisfaction of marketers as feature M, and
predicting the probability of buying in the coming months
and To find points with a big jump; the data is first sorted
by CLV in ascending order. Then, the Euclidean distance
value of each data is obtained from its previous data in
ascending order of CLV. The distance between some data
and the center of the first cluster and the obtained optimal
center values are calculated. After that, these steps are
repeated to obtain all the cluster centers. The optimal
number of clusters has been calculated using the
equations as 10. The lower the level of marketers'
satisfaction, the CLV variable, which represents the
customer's lifetime, also decreases.
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