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Abstract

To perform well in future company needs good revenue and that can be achieved by effective decisions. There is much
competition going on nowadays and every company have their unique ways of near payoff. Decision using data is the
correct way. Everyone is diverse and we cannot predict what their purchasing or taste preferences are. Effective decisions
are mandatory for any company to generate good revenue. However, we can use machine learning to organize and
process the dataset then apply different algorithms to it in order to identify its target behavior. Without this, it is a lot
difficult and there are no best methods available to locate the alike natured and group of people in a huge dataset. So, it
will help to buyer assignment using classification of K-Means clustering to group the same data together. Data analysis
technique can help is by revealing these customer segments. Clustering algorithms applied to customer level data provide
businesses with a way of organizing their strategy around these rich customer insights. This work embodies the real life
value of clustering in getting to know how the customer segments which enables companies to channel their resources
appropriately, build loyal customers and grow their revenue.
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1. Introduction
In the recent years, [1-5] as business grows competition also grew and increased data that supported this sophisticated
mechanisms of Mining where useful information can be extracted from the available database means collections of big
data were manipulated using Data mining.

Data mining is the process where methods are applied to extract data patterns in order to present it in the human readable

format which can be used for the purpose of decision support. Customer segmentation is described as a crucial strategy
for [5-8] businesses to target specific customer groups, improve product offerings, and enhance customer relationships.
Customer Segmentation is the process of division of customer base into several groups called as customer segments such
that each customer segment consists of customers who have similar characteristics. The segmentation is based on the
similarity [8-10] in different ways that are relevant to marketing such as gender, age, interests, and miscellaneous
spending habits.
The customer segmentation has the importance as it includes, the ability to modify the programs of market so that it is
suitable to each of the customer segment, support in business decision; identification of products associated with each
customer segment and to manage the demand and supply of that product; identifying and targeting the potential customer
base, and predicting customer defection, providing directions in finding the solutions.

First [10-17] words has been used for data mining applied methods to extract the patterns from data (information) and
convert in human readable format so it will work as decision support. Customer segmentation is mentioned multiple times
as a critical approach to help businesses better pivot their products, services and develop stronger customer relationships.
The introduction also touches upon the rapid growth of the market, the shift to online platforms, and the generation of
large amounts of customer data, emphasizing the benefits of utilizing customer segmentation to achieve company goals
and increase profits. The algorithm is used when you have unlabeled data (i.e. data without defined categories or groups).
2. Literature Survey
Aman Banduni, Prof llavedhan A, [1] in studies [18-25] customer segmentation using machine learning. In this paper,
they explained the concept of customer segmentation.
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Customer Segmentation using K-Means Algorithm is based on the Analysing such data is an important need. In the
modern era of innovation, where there is a large competition to be better then everyone, the business strategy needs to be
according [26-30] to the modern conditions (YashKushwaha, Deepak kumarSrinivastva ,2020) [2].
"Customer Segmentation Based on Purchasing [32-35] Behavior Using K-Means Clustering” by M.A.Hossain and
Mohammad Shorif Uddin (2016) [3]. This research paper focuses on a practical application of clustering, specifically
K-means clustering, for customer segmentation based on purchasing behavior. The study demonstrates the effectiveness
of clustering [36-42] in identifying distinct customer groups and proposes strategies to target these segments. The findings
suggest that personalized marketing approaches derived from clustering analysis can significantly improve sales.
D. P. Yash Kushwaha, Deepak Prajapati [4] in studied [43-47] customer segmentation in detail and also studied in
detail about k-means clustering algorithm and performed customer segmentation using K-means clustering algorithm and
observed the clusters formed and compared the results with the other clustering algorithms.
Concept decompositions [48-51] for large sparse text data using clustering, is to analyse high dimensionality of text can
be a deterrent in applying complex learners such as Support Vector Machines to the task of text classification(S. Dhillon
and D. M. Modha ,2001) [5].
Juni Norma Sari, Ride Dedriana, Lukito Nugroho, Paulus Insap Santosa [6] in reviewed all customer segmentation
techniques.
Ina Maryani; Dwiza Riana; [52] Rachmawati Darma Astuti; Ahmad Ishaq; Sutrisno; Eva Argarini Pratama [7] in
studied different clustering techniques.
"Enhancing Customer Segmentation with Machine Learning" by Abhijit J. Patil and Prashant R. Nair(2021) [8]. This
paper discusses [53-56] the integration of machine learning techniques, including clustering algorithms, for customer
segmentation. It emphasizes the benefits of utilizing advanced algorithms to uncover complex patterns in customer data.
The study showcases real-world examples of businesses that have successfully improved sales by adopting machine
learning-driven segmentation strategies.
In these days competition is huge [57] and all companies are moving forward with their own different strategies. We
should use data and take a proper decision. Every person is different from one another and we don’t know what he/she
buys or what their likes are (D. Aloise, A. Deshpande, P. Hansen, and P. Popat,2009) [9].
Shi Na; Liu Xumin; Guan Yong [10] in studied [58] in detail about k means clustering algorithm and observed its pros
and cons.

3. Proposed Methodology

In the topic of Segmenting Customers using K-Mean Clustering, we have choosen the model of K-Mean Algorithm and
the model is explained as follows:

The process for customer segmentation analysis with clustering is a number of steps that transform raw customer data into
an output designed to provide you sales-enhancing insights. The major reason of the technique is Clustering, that helps in
forming groups or segments of customers who share something in common as they move towards customers with
individualised marketing communications. Let me review the approach for using clustering to drive your sales with
customer segmentation.

JETIRGOO06057 \ Journal of Emerging Technologies and Innovative Research (JETIR) www.jetir.org \ 534


http://www.jetir.org/

© 2024 JETIR November 2024, Volume 11, Issue 11 www.jetir.org (ISSN-2349-5162)

Input the parameters & and »n
of the clustering process

v

Initialize the & clustering centers

»l

Assign each data object
to the closest class

v

Recalculate the centers
of the clusters

Determine if the result
satisfies the condition
for stopping the iteratior

Record the corresponding
information of & clustering centers

v

Output the
clustering results

o

Fig. 1.1. Architecture of K-Mean Algorithm
Step-1: Select the number K to decide the number of clusters.
Step-2: Select random K points or centroids. (It can be other from the input dataset).
Step-3: Assign each data point to their closest centroid, which will form the predefined K clusters.
Step-4: Calculate the variance and place a new centroid of each cluster.
Step-5: Repeat the third steps, which means reassigning each datapoint to the new closest centroid of each cluster.
Step-6: If any reassignment occurs, then go to step-4 else go to FINISH.
Step-7: The model is ready.

Formula:
€ ¢ 2
J@)=2 % (-u
i=1 j=Il
where,
‘I|xi - vj|| " is the Euclidean distance between x; and v;

‘i’ is the number of data points in i cluster.

‘c’is the number of cluster centers.

4. Results

4.1. Visualize age of customers

The image shows a histogram plot generated using R, which provides a graphical representation of the distribution of the
Age variable from the customer_data dataset. The histogram reveals how customer ages are distributed across different
age classes. The highest frequency (30) is observed in the age class between 30 and 35. The lowest frequency is in the 50-
55 age class. Most age classes have around 10-25 individuals. This kind of histogram helps in understanding the
distribution of age within the dataset, identifying the most common age groups, and seeing if the data is skewed toward
younger or older individuals.
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hist(customer data$Age,
col="blue",
main="Histogram to Show Count of Age (lass",
xlab="Age (lass",
ylab="Frequency",
labels=TRUE)
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Fig. 1.2. Histogram to show count of age class
4.2. Visualize the gender of customers
A bar plot is being used to compare the count of males and females in a dataset. This creates a frequency table of the
Gender variable from the customer_data dataset. It counts how many males and females are present in the dataset and
stores these values. The red bar represents the count of females, and the cyan bar represents the count of males.

astable(customer datastender)
barplot(a,main="Using BarPlot to display Gender Comparision”,
ylab="Count",
xlab="Gender",
col=rainbow(2),
legend=rownames(a))

Using BarPlot to display Gender Comparision
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Fig. 1.3. Using Bar Plot to display Gender comparison
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5. Conclusion

This customer segmentation analysis using clustering can be an important sales improvement that can lead to a beneficial
increase in business growth. This is been to spread the information that how important and needed to understand wide
ranging customer requirements and behaviours through the use of cluster techniques in order to execute effective
marketing strategies. The results show how tailored strategies and resource allocation can be optimized by focusing on
customer segments. Although this machine learning application is very useful in the market, a manager can pay full
attention to all clusters that he have found and adjust these requirements as it was shown in this study with client
segmentation in shopping malls. To meet the customers, the mall managers have to know what its customers must be
needing. study their consumption patterns, and create seamless customer experiences that feel familiar to meet their
needs.
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