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Abstract  

The recent improvement of information technology (IT) lead to increasing the amount of customer data to be created, stored and processed 
for the needs of varied organizations. One of the marketing tools is segmentation that can help the organization to stimulate sales activities 
and earn money from it. At the present time different companies are used many tools and approaches to segment own customers by 
collecting and stored data. There are many algorithms and methods to segment customer data. However, the most efficient and profitable 
approach of segmentation depends on goals and type of the organizations.  This paper is an attempt to describe ways of segmentation in 
Banking sector that are currently used on industry. 
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1 Introduction 

These days, it is critical for marketing to understanding of 
how to use big data for segmentation purposes. Many 
different ways are used to assist the marketing for 
effectively segment customer data [1]. In order to choose the 
benefited approach of customer segmentation at Bank three 
methods are employed. The research paper describes the 
behavioral, socio-demographic and product segmentation of 
customer. The research is performed on data provided by 
non-bank lending company. The goal of the study is to 
create and compare these three approaches that will segment 
customers to closely understand bank customer data. The 
outcome of segmentation is found the best way to describe 
bank customers and recommended best way of 
commutation. Results demonstrated that customer 
segmentation is not only economically benefited the 
company, but also aid attentively understand their 
customers. 

Behavioural segmentation is to divide consumers 
depend on behaviour patterns as they cooperate with a 
company [3]. This category of segmentation learning the 
behavioural features of clients — their use of, attitude 
towards, likes/dislikes of, or response to a bank products, 
services, or brands. 

Socio-demographic segmentation is to segment 
company customers according to customer's age, sex, 
profession, education, etc. This method of segmentation is 
essential when designing targeted marketing campaigns [2]. 

Product segmentation is one of the popular approaches 
of segmentation that divide company clients by their bought 
and owned products [4]. The main theory of product 
segmentation is that an organization can release a single 
product with relatively minor variations, sale it to different 
customer groups. 

 

2 Overview 

This work discusses three methods of segmentations: 
The resulting customer vectors (behavioral profiles) 

require clustering to identify macro segments (customers 
who actively use several set of products and do not use the 
rest). For clustering, the most modern models were chosen: 
Bayesian Dirichlet processes and a variational autoencoder 
(neural network). 

Each of these models is aimed at working with any form 
of data distribution, and also does not require specifying the 
number of clusters. The number of clusters is automatically 
detected (Figure 1) [4]. 

 
FIGURE 1 Cluster visualization in 2D 

There is a classic problem with segmenting customers 
by sociodemographic attributes. Let's say we want to 
segment our customers by income. Sociodemographic 
attributes are often a table of categorical data (textual). The 
problem is that we would like to draw a fairly accurate 
relationship between the values of the attributes of the client 
and his income - and this is well done by some machine 
learning methods, called ensembles or committee. On the 
other hand, we would like to get an easily interpretable result, 
which is what classical decision trees do best. 
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Solution of two-tier model (stacking): 
1st level: coding of categorical variables with the 

smoothed mean of the target variable for that category. Used 
in credit scoring (special case) - Information Value, WoE. 

 

where: global mean is the average value of the target 
indicator in the sample, alpha - regularization (smoothing 
factor). 

2nd level: classic decision tree. The selection of the 
optimal partitioning depth is carried out using cross-
validation to ensure the minimum discrepancy between the 
error in training and control (Figure 2). 

 

Figure 2 The final decision tree of the model: depth - 5, selected by 

validation. 

Within the framework of the project, the problem was 
solved as follows. Let us recall a few facts: recently, a real 
boom in natural language processing has been received by 
models of distributive semantics based on neural networks 
(word2vec), which turn each word into a special vector (a 
set of numbers) [5]. It turned out that such vectors 
("representations") have almost magical properties: they can 
be added and subtracted. For example, if you subtract the 
vector of the word Man from the vector of the word King 
and add the vector of the word Woman, you get the vector 
of the word Queen. Moreover, such vectors significantly 
reduce the dimension of the original problem (by tens, and 
sometimes hundreds of times). 

The same approach to dimensionality reduction based 
on the latest advances in machine learning can be applied to 
the client's behavioural data, his activity and purchase 
history, revealing his affiliation and activity within the main 
product groups (Loans, Deposits, Transfers, Purchases, 

Internet Banking, Credit Cards). This technique allowed not 
only to reduce the dimensionality for understanding the 
client's profile, but also to obtain an interpretable profile. At 
the same time, it is now very easy to compare different 
clients with each other, i.e. use look-alike modelling. This 
approach is now continuing to evolve for building Real-
Time Marketing and trigger campaigns using historical data 
on MCC codes. Now imagine - you bought coffee at the 
entrance to the airport before going on vacation, and the 
Bank is already interested through the mobile bank 
application: did you forget to take out insurance for traveling 
abroad? This can be done in a couple of clicks! 

In addition, based on the received customer insights, a 
system of macro segments was built, which clearly showed 
the Customer Journey - how customers move from one 
segment to another over time, changes in income, level of 
technology use, childbirth and retirement. 

3 Decision 

In the production, these three segmentations were used and 
applied for marketing aims. Behavioural segmentation is 
run quarterly to watch the customer movements. It brings us 
to better understanding which operations most popular and 
how to manipulate customers behaviour for company 
benefit. Sociodemographic segmentation assists to correctly 
write message or push notification for customer which is 
most likely to be read by them. The last approach shows the 
most popular product of the company which brings more 
profit for company. Moreover, this method can be used to 
build perfect Customer Journey in the future. 

4 Conclusion 

Merge of three different approaches has constructed a new 
way of performing traditional segmentation in the financial 
institution. Big data and IT can be used in marketing field to 
build customer segmentation for any company.  
Additionally, this work shows that combination of these 
methods may truly help understand customers and 
efficiently interact with them. This thesis will be improved 
into big scientific article by adding the literature review and 
coding part in Python. 
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