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1. Abstract
Customer segmentation is a crucial strategy for businesses seeking to optimize marketing efforts and enhance
customerexperiences. This study explores the use of the K-means clustering algorithm tosegment customers based on
theironline shopping behavior. By analyzing data from a large dataset of online transactions, we identify key features such
as purchase frequency, total spending, recency of purchases, and product category preferences for clustering. Using the K-
means algorithm, we group customers into distinct segments, each exhibiting unique shopping behaviors and preferences.
The analysis reveals valuable insights into customer profiles, enabling targeted marketing strategies and personalized
recommendations. We evaluate the clustering results using metrics such as silhouette score and visualize the segments for
a comprehensive understanding of customer groups. The findings provide actionable strategies for businesses to engage
with customers more effectively, improve customer satisfaction, and drive sales growth.
Overall, this study demonstrates the potential of leveraging the K-means algorithm for customer segmentationin the
context of online shopping behavior, offering businesses a pathway to achieve better customer engagement and optimize
marketing campaigns.
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* Increase Revenue: Drive higher sales through
more relevant product recommendations and
promotion

2. Introduction
The primary goal of customer segmentation is to tailor

marketing strategies and offerings to the specific

needs and preferences of each segment, leading to more
personalized and effective customer interactions. This
approach not only enhances customer satisfaction but
also drives higher sales and loyalty.

The K-means algorithm is one of the most widely used
clustering methods forcustomer segmentation due to its
simplicity and efficiency. It clusters customers based on
their shopping behavior, grouping them into distinct
segments with similar characteristics. By applying the
K-means algorithm, retailers can gain actionable insights
into different customer profiles, such as high-value
shoppers, frequent buyers, or those with specific
category preferences.

Through effective customer segmentation using the K-
means algorithm, businesses can:

e Personalize Marketing: Craft targeted
campaigns that resonate with the specific needs
and interests of each segment.

e Optimize Inventory: Stock products that cater
to the preferences of different customer groups.

e Improve Customer Retention: Offer
personalized promotions and loyalty programs
that keep customers engaged.

3. LiteratureReview

Segmentation is the division of a market into clusters of
consumers with similar needs, such that the more closely
the needs match up, the smaller the segment tends to be
Market segmentation is theprocess of dividing the

So that objects within a cluster are similar to one another
and dissimilarto objectsin other clusters.

Customer Segmentation is the process of division
ofcustomer base into several groups called as
customersegmentssuchthateachcustomersegmentconsistsofc
ustomerswhohavesimilarcharacteristics. Thesegmentation is
based on the similarity in differentways that are relevant to
marketing such as gender,age, interests,and
miscellaneousspendinghabits.

The customer segmentation has the importance as
itincludes,theabilitytomodifytheprogramsofmarketso that it
is suitable to each of the customer
segment,supportinbusinessdecision;identificationofproductsa
ssociated with each customer segment and to managethe
demand and supply of that product; identifying andtargeting
the potential customer base, and
predictingcustomerdefection,providingdirectionsinfindingthe
solutions.
Thethrustofthispaperistoidentifycustomersegments using the
data mining approach, using thepartitioning algorithm called
as K-means clusteringalgorithm. The elbow method
determines the optimalclusters.

market into subsets of customers who share common
characteristics. The four pillars of segmentation marketers
use to define their ideal customer profile (ICP)
are demographic, psychographic, geographic and
behavioralbudgets,gainacompetitiveedgeovertheirrivalcompa
nies,demonstratingthebetterknowledgeoftheneedsofthecusto
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mer.Italsohelpsanorganizationin,increasingtheirmarketin
gefficiency,determiningnewmarketopportunities,making
betterbrandstrategy,identifyingcustomersretention.

Overview

The K-means algorithm is a popular clustering method
used in customer segmentation due to its efficiency and
simplicity. It is widely applied to divide a customer base
into distinct groups based on similar shopping behaviors
and preferences. Here's an overview of the K-means
algorithm and how it is used for customer segmentation
K-means Algorithm?

K-means Clustering: K-means is an unsupervised
machine learning algorithm used to partition a dataset
into K clusters, where each cluster consists of data points
that are similar to each other. The goal is to minimize the
within-cluster variance and maximize the between-
cluster variance.

Algorithm Process

Initialization: Choose K initial centroids (cluster
centers) either randomly or using a specific initialization
method.

Assignment:Assign each data point to the cluster
whose centroid is closest to it based on a distance metric
(commonly, Euclidean distance).

Update: Recalculate the centroids as the mean of all
data points assigned to each cluster.

Iteration: Repeat the assignment and update steps until
convergence (i.e., centroids no longer change
significantly or a maximum number of iterations is
reached).

Assign K Centroids

i—e

Group the objects
based on Centroids

Recompute the
Centroids

Current
Centroid=Previous
Centroid

Stop The lteration

4. Methodology
ThedatasetusedtoimplementclusteringandK-
meansalgorithmwascollectedfromastoreofshopping
mall. The data set contains 5 attributes
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andhas200tuples,representingthedataof200customers.The
attributes in the data set haveCustomer,
gender,age,annualincome(k$),spendingscoreonthescaleof

Source Dataset

Customer details Transaction Details Customer Behavior

Segmentation G Segmentation
Variable Selection J 7| Results Analysis
Create Marketing
Strategy
Steps for Implementing K-means for Customer
Segmentation

1.Data Collection and Preparation:

e Collect Data: Gather data on online shopping
behavior such as purchase history, product
categories, total spending, recency of purchases, and
any other relevant customer attributes.

Bafore Label Encoder
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® Data Cleaning: Handle missing values, outliers,
and duplicate data entries.

e Data Transformation: Depending on the data,
transformations such as encoding categorical
variables or normalizing numerical features may be
required.




X data before PCA:
[[ 1 19 15 39]

21 15 81]

20 16 6]

23 16 77]

31 17 48]]
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.Data Analysis
Data analysis in the K-means algorithm for customer
segmentation provides an in-depth understanding of how

4.4Visualizetheclusters

Visualize Clusters:
e Scatter Plots: Use scatter plots to visualize
how the clusters are distributed across different
feature spaces

Conclusion

The process of customer segmentation ensures
that your brand is customer-centric and helps
you serve them better. It boosts conversions,
brings your marketing efforts to fruition, and
also helps build everlasting customer
relationships.K-means clustering is a popular
machine learning algorithm that can be used to
segment  customers based on  their
similarities. The algorithm aims to find k
clusters in the data, where each cluster
represents a group of customers that are similar
to each other.
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customers are grouped and the characteristics of each
group. By interpreting the results of clustering,
businesses can identify actionable insights for targeted
marketing, customer engagement, and strategic
decision-making.

100{ +a RITUKUL 100
! .
5 -‘”‘.'l "-':‘" %
LIV “'“ . 80 28
- . »
. .. w o [ o Clustor 1
™ 60 . Clustor 2
.gi ; Clutor3
Clustor &
40 » ol
", .: ., » “uy 0 b1 N E:‘-‘;\i
A . ] v e
e % .
e PR gt MIEX Jet 0 0
o Frw N Ao v-‘ )
0

IR 0 4 80 8 100 120 140

e Cluster Centroid Visualization: Show the
positions of the centroids within the data
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