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Abstract: The purpose of this research is to segment and determine the profile
of customers using a self-organizing neural network algorithm (case study:
customers of branches of Agricultural Bank of Ahvaz). The present research is
included in the group of quantitative methods. The research method is based on
the purpose of the applied type and the method of collecting descriptive (non-
experimental) data - survey, and in terms of location, it is field research. The
statistical population of this research is the customers of Ahvaz Agricultural
Bank. Since the statistical population of this research is unlimited, the sample
size is determined to be 384 people based on Cochran's unlimited population
formula. The research tool is a questionnaire. In this research, content validity
was done by asking the supervisor and other professors who have opinions on
the subject area of this research. After applying these opinions on the
questionnaire's content and solving the existing problems, Moore's
questionnaire was approved. Data analysis was done by SOM neural network
analysis method in MATLAB software. After the implementation of data
analysis, the findings of the research identified five different categories of
customers with different behavioral and demographic characteristics. These 5
segments are largely traditional and valuable customers, golden customers,

low-value customers, loyal diamond customers, and special customers.

Keywords: Segmentation, Customer Profile, Agricultural Bank, Self-organizing
Neural Network Algorithm.

Extended Abstract

Introduction

Currently, due to the expansion of financial institutions and banks,
paying attention to the processes of providing services and their
customer-oriented attitude has attracted the attention of customers more
than before. Therefore, studies on the quality of financial services have
increased, and these studies provide new insights for managers in
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service sectors. Including, researchers evaluate some market opportunities such as differences
between buyer groups (Abimbola et al., 2012).

Market segmentation is a basic concept in modern marketing, and it is very wide and scattered
both in practice and in scientific literature (Liu et al., 2010). A careful look back at the market
segmentation literature shows that the possibility of segmentation was discussed for the first time
in the important contemporary works of the early thirties and in the economic literature of
Robinson and Chamberlain (1933) (Jaiswal et al., 2023). Market segmentation attempts to group
customers based on their needs, characteristics, or behavior.

Market segmentation in the banking industry, when done right, brings real results, such as having
greater knowledge of account holder differences, leading to better alignment between
organizational strengths and account holder demands. Such better coordination may serve as the
basis for a long-term competitive advantage in selected target markets. Appropriately selected
segments must be consistent with the organization's set of capabilities, be large enough to be
profitable, have strong growth potential, and be unattractive to competitors. The logical conclusion
of market segmentation would be to demonstrate the ability to offer a customized product or
service to even very small groups of accounts. Micro or highly segmented marketing are terms
used to describe this strategy (Kaur et al., 2014).

Due to the intense competitiveness of the banking industry and the high sensitivity of customers,
this need is seen for research related to the segmentation and determination of the profile
(identification of the characteristics) of the customers of Agricultural Bank using self-organizing
maps with the neural network algorithm approach, which is one of the latest methods in market
segmentation. is to help identify the need and improve the level of service to the customers of this
bank.

Theoretical framework

Customers' preferences for different features in the same service, product, or similar services are
very different (Guillet & Kucukusta, 2016). Market segmentation is the process of dividing the
market into separate groups of buyers who have distinctive needs, characteristics, and behaviors
and require special marketing mixes (Kotler & Armstrong, 1992). Market segmentation allows the
organization to focus key marketing activities to target a specific group of customers. This
particular group is more likely to buy the organization's products and services, and they are the
most appropriate group to use the organization's products and services (Kamakura & Wedel,
2000). Segmentation has a strategic importance in marketing literature; Because it accurately
defines the profile of each section. This profile then forms the basis for targeting and positioning
strategies (Zheng et al., 2021).

Recently, customer surveys have attracted the attention of financial services companies.
Improvements made in the financial and banking sector, such as implementing innovations,
constantly changing customer needs, and increasing the number of products offered, have become
very important (Asiedu, 2016). Asido (2016) has shown that segmentation measures had a
significant impact on the performance of the selected banks.

Neural networks are an information processing technique based on the method of biological
nervous systems, such as the brain, and information processing. The basic concept of neural
networks is the structure of the information processing system, which consists of numerous
processing units (neurons) connected to networks. The biological nerve cell or neuron is the
building block of the nervous system in humans. Dendrite, whose function is to transfer
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information from other cells to the nerve cell, is a neural network system that uses the techniques
used by humans in learning by referring to examples of solving problems. Each neuron receives
multiple inputs that are added together in a way. If at one moment the number of active neuron
inputs reaches enough, the neuron is also activated and fires. Otherwise, the neuron remains
inactive and quiescent. The activity of each neuron consists of a set of one or more inputs,
operations, and output tasks to calculate its outputs. The basic function of this model is based on
collecting the inputs and then creating an output. Neuron inputs enter through dendrites that are
connected to the output of other neurons through synapses. The cell body receives all these inputs
and if the sum of these values exceeds the value called the threshold, it is excited or fires, otherwise
the output of the neuron will be turned on or off (Brisoux & Laroche, 2014).

Self-organizing maps self-organizing feature maps or self-organizing neural networks is a data
visualization method invented by Professor Theo Kuhnen. In this method, data dimensions are
reduced through the use of a self-organizing neural network. The problem that data visualization
tries to solve is that the human brain simply cannot visualize data with large dimensions, but there
are ways to help make sense of this data. The main goal of this technique is to reduce the
dimensions of the data to one or two dimensions. This method is also called self-organizing neural
networks because it is a subset of the artificial neural network method (Curry & Moutinho, 2015).

Methodology

The current research method is included in the group of quantitative methods because data is
collected using a questionnaire. The research method is descriptive (non-experimental) based on
the purpose of the applied type and the method of data collection, in terms of location, it is field
research and in terms of time, it is cross-sectional research. The statistical population of this
research includes customers of Ahvaz Agricultural Bank. Since the statistical population of this
research is unlimited, the sample size is 384 people according to Cochran's unlimited population
formula. The research tool is a questionnaire. In this research, the validity of the content was done
by asking the opinion of the supervisor and other expert professors in the subject area of this
research. After applying these opinions on the questionnaire's content and solving the existing
problems, the Moore questionnaire was approved. Data analysis was done by SOM neural network
analysis method in MATLAB software.

Discussion and Results

Viscovery SOMine version 5.0 software was used for data clustering using the self-organizing
maps method. The software automatically applies artificial intelligence to find efficient clusters of
self-organizing maps. The network training data consists of 384 (number of samples) 24-
dimensional vectors (segmentation variables). SOMine software uses a hierarchical cluster
analysis method called SOM-Ward Clusters to determine the boundaries of each section and also
determine the optimal number of clusters. The segmentation results show that the first segment as
the largest segment contains 41.08% of the total sample. 26.29% of the total research sample is in
the second section, 19.48% in the third section, and 7.04% in the fourth section. Finally, the fifth
section, the smallest section, contains only 6.10% of the entire research sample.

Conclusion

In this research, while emphasizing the importance of segmentation, the segmentation
process was implemented with new methods, and one of the best techniques, i.e. neural
networks, was used for this purpose. The most key feature of the customers in each
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department that is intended in this research, based on this, customers have been segmented
and named. In this study, customers have been analyzed and segmented based on two
categories of behavioral and demographic characteristics. The first cluster is largely
traditional and valuable customers: the average segmentation variables in this segment
show that this group is the largest segment, with 41.08% of the total sample. The second
cluster, golden customers: 26.29% of the total sample are in the second segment. The third
cluster is low-value customers: 19.48% of customers are in the third segment. The fourth
cluster, loyal diamond customers: in the fourth section, loyal diamond customers contain
7.04% of the total research sample. The fifth cluster, special customers: in the fifth section,
6.10% of the total research sample is included.
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