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Abstract:

Marketing is crucial for the growth and sustainability of any business. The aim of this project is to
develop a company’s brand, engage customers, grow revenue, and increase sales. One of the key points
for marketers is to know their customers and identify their needs. By understanding the customer,
marketers can lunch a targeted marketing campaign that is tailored for specific needs. If data about the
customers is available, data science can be applied to perform market segmentation. The algorithms like
K Means are used. data-driven marketing has emerged as a vital strategy for businesses aiming to gain
a competitive edge. It is predicting the data. This abstract delves into the significance of leveraging
analytics to derive strategic insights in marketing endeavors. It explores the transformative power of
data analytics in shaping marketing strategies, enabling businesses to understand consumer behaviour,
preferences, and trends with unprecedented depth and accuracy. By harnessing data analytics tools and
techniques, marketers can uncover actionable insights that drive more targeted and effective campaigns,
resulting in enhanced customer engagement and satisfaction. The role of data-driven decision-making
in optimizing marketing ROI and resource allocation. By leveraging advanced analytics models such
as predictive analytics and machine learning, marketers can anticipate future trends, personalize
customer experiences, and optimize marketing spend for maximum impact. the challenges and
opportunities associated with data-driven marketing, including data privacy concerns, organizational
silos, and the need for skilled data professionals. It emphasizes the importance of establishing a data-
driven culture within organizations and investing in the right technologies and talent to harness the full
potential of data analytics in marketing. the transformative potential of data-driven marketing and
underscores the importance of integrating analytics into strategic decision-making processes to stay
ahead in today's dynamic business environment.

Keywords: Data Analytics, Customer Segmentation, Personalization, Targeting, Data Mining, Machine
Learning, ROI (Return of Investment).

1.Introduction

Machine learning is a subfield of artificial intelligence (Al). The goal of machine learning generally is
to understand the structure of data and fit that data into models that can be understood and utilized by
people. Although machine learning is a field within computer science, it differs from traditional
computational approaches. In traditional computing, algorithms are sets of explicitly programmed
instructions used by computers to calculate or problem solve. Machine learning algorithms instead
allow for computers to train on data inputs and use statistical analysis in order to output values that fall
within a specific range. Because of this, machine learning facilitates computers in building models from
sample data in order to automate decision- making processes based on data inputs. Machine learning is
a continuously developing field. Because of this, there are some considerations to keep in mind as you
work with machine learning methodologies, or analyze the impact of machine learning processes. We’ll
look into the common machine learning methods of supervised and unsupervised learning, and common
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algorithmic approaches in machine learning, including the k-nearest neighbor algorithm, decision tree
learning, and deep learning.

Data-Driven Marketing- Leveraging Analytics for Strategic Insights:

"Data-Driven Marketing- Leveraging Analytics for Strategic Insights" refers to the practice of using
data analytics techniques and tools to inform marketing strategies and decision-making processes. This
approach involves collecting, analysing, and interpreting large volumes of data to gain valuable insights
into customer behaviour, preferences, and market trends. By leveraging data-driven insights, marketers
can optimize their campaigns, personalize messaging, and allocate resources more effectively to achieve
their business goals. the goal of data-driven marketing is to empower organizations to make informed
decisions, optimize marketing effectiveness, and deliver exceptional customer experiences. By
leveraging analytics for strategic insights, businesses can stay ahead of the curve in an increasingly
competitive marketplace and build lasting relationships with their customers.

2. Literature review

Gaurav Khatwani [1] This paper provides a comprehensive review of various machine learning
techniques employed for customer segmentation. It discusses the methodologies, algorithms, and
applications in different industries. Nitin Malhotra, Deepti Chopra [2] This paper explores various
machine learning algorithms such as K-means, hierarchical clustering, and self-organizing maps for
customer segmentation. It compares the performance of these algorithms on real world datasets.
Marilena Agathou, Nikolaos et al [3] This study compares the effectiveness of unsupervised and
supervised machine learning techniques for customer segmentation in e-commerce settings. It evaluates
algorithms like K-means, hierarchical clustering, decision trees, and support vector machines. Tanya
Anand and Anand Nayyar [4]. This survey paper provides an overview of traditional and modern
customer segmentation techniques. It covers methods like RFM (Recency, Frequency, Monetary),
clustering, decision trees, and neural networks. Riccardo Mogre, Maria J. [5] This article reviews
customer segmentation techniques on both traditional and machine learning based methods. It discusses
the challenges, opportunities, and future directions in this field. Mihai Oltean and Mihaela Breaban [6].
This review paper discusses the criteria for evaluating customer segmentation techniques and provides
recommendations for future research directions. Priyanka Mandhane and Neha Sahu [7]. This paper
combines RFM analysis with clustering techniques for customer segmentation in e-commerce. It
compares the performance of K-means and hierarchical clustering algorithms. Martina Vranken et al
[8]. This paper presents a case study of customer segmentation in marketing using machine learning
techniques. It evaluates the performance of different algorithms and discusses their implications for
marketing strategy.

Existing System:

Customer segmentation using machine learning involves dividing customers into groups based on
similarities in various attributes like behaviour, demographics, or preferences. Existing systems
leverage algorithms such as K-means clustering, decision trees, or neural networks for this purpose.
However, they face challenges including data quality dependency, interpretability issues with complex
algorithms, and the need for significant computational resources. Overfitting, scalability concerns, and
ensuring privacy and regulatory compliance are additional hurdles. Despite these challenges, machine
learning-driven segmentation enables targeted marketing, personalized customer experiences, and
ultimately, improved business outcomes.

PROPOSED SYSTEM:

767


http://www.ijerst.com/

Int. J. Hng. Res. & Sci. & Tech. 2025 S0 International Journal of Engineering Research and Science & Technology

-

ISSN 2319-5991 www.ijerst.com
Vol. 21, Issue 1, 2025

Marketing is crucial for the growth and sustainability of any business. The aim of this project is to
develop a company’s brand, engage customers, grow revenue, and increase sales. One of the key points
for marketers is to know their customers and identify their needs. By understanding the customer,
marketers can lunch a targeted marketing campaign that is tailored for specific needs. If data about the
customers is available, data science can be applied to perform market segmentation. The algorithms like
K Means are used. data-driven marketing has emerged as a vital strategy for businesses aiming to gain
a competitive edge. Implementing a comprehensive analytics platform equipped with advanced
capabilities such as predictive modelling, machine learning algorithms, and real-time data processing.
This platform will serve as the backbone of the data-driven marketing system, enabling organizations
to extract actionable insights from large volumes of data efficiently

3.Methodology

Data-Driven Marketing-Leveraging Analytics for Strategic Insights can leverage various Software
Development Life Cycle (SDLC) methodologies to ensure efficient development and deployment of
analytics solutions. Here are some methodologies suitable for this context.

Agile Methodology:

o Agile is a flexible and iterative approach that emphasizes collaboration, adaptability, and
customer feedback. It involves breaking down the development process into small, manageable
iterations called sprints, where cross-functional teams work collaboratively to deliver working
software incrementally.

e Agile methodology is a popular approach to software development that emphasizes flexibility,
collaboration, and customer satisfaction.

Scrum Framework:

Scrum is an Agile framework that provides a structured approach to project management and delivery.
It organizes work into time-boxed iterations called sprints, with defined roles (such as Product Owner,
Scrum Master, and Development Team) and ceremonies (such as Sprint Planning, Daily Standups,
Sprint Review, and Sprint Retrospective). Scrum promotes transparency, inspection, and adaptation,
making it suitable for analytics projects that require regular feedback and collaboration between
stakeholders.

e The Scrum framework is a popular Agile methodology used for managing software
development projects. It emphasizes iterative development, collaboration, and customer
feedback.

e Scrum relies on the principles of transparency, inspection, and adaptation to manage complexity
and unpredictability.
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Figure: System Architecture
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Figure: Data Flow Diagram

CLASS DIAGRAM:

A class diagram is a type of static structure diagram in the Unified Modelling Language (UML) that
represents the structure and relationships of classes within a system. It's widely used in object-oriented
software design to visualize the classes, their attributes, methods, and the associations between them.

Customer DataAnalysis

MarketingCampaign
-campaignName: String -customerlD: Integer SJ;!:SS{?S’?:
-startDate: Date -firstName: String IvsisResults:
-endDate: Date -lastName: String -analysiiResls:
-targetAudience: String -email: String AnalysisResults
-marketingChannel: String -customerPreferences:
-contentType: String Preferences
-adSpending: Float -purchaseHistory:
-performanceMetrics: Metrics List~Purchase—

dataSource analysisResults
. performanceMetrics [
customerPreferences purchaseHistory
Metrics
-t

impressions: Integer = Preferences Purchase DataSource AnalysisResuits
~clicks: Integer ferredCha " )
-conversions: Integer E?t’r?nﬂ nnet -purchaseDate: Date | _jiarype: String -insights: List-String—
-conversionRate: Float relgrreanmem- -product; String -datal ocation: -recommendations:
-costPerConversion: Float Sptri;w ) ) price: Float String List~String~
-returnOninvestment: Float >tring .

-interests:

List-String—

Figure: Class Diagram
4. IMPLEMENTATION

This is the first real step towards the real development of a machine learning model, collecting data.
This is a critical step that will cascade in how good the model will be, the more and better data that we
get, the better our model will perform.

There are several techniques to collect the data, like web scraping, manual interventions and etc.
CLUSTERING USING AUTOENCODERS dataset Link:

https://www.kaggle.com/code/gauravduttakiit/clustering-using-autoencoders-ann.
Data Set Description:

CUST ID
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"CUST _ID." If you're referring to customer identification, "CUST ID" typically stands for "Customer
ID." In data-driven marketing, Customer IDs are unique identifiers assigned to individual customers
within a database or system.

BALANCE: Balance represents the amount of money currently available in the account after
considering deposits.

BALANCE FREQUENCY: "BALANCE FREQUENCY" represents the frequency with which a bank
account's balance is updated or refreshed, typically denoted as a numerical value ranging from 0 to 1.

PURCHASES: A purchase refers to the act of acquiring goods or services by paying a certain amount
of money or exchanging other assets. In simple terms, when you buy something, you make a purchase.

ONEOFF_PURCHASES: It purchases typically involve a single payment for a specific item or service
without any expectation of future transactions.

INSTALLMENTS PURCHASES: "INSTALLMENTS PURCHASES" refers to purchases made with
the option to pay in instalments over time rather than in a single lump sum payment.

ALGORITHMS USED IN IMPLEMENTATIONS
K-MEANS ALOGRITHM:

e k-means clustering is an unsupervised learning algorithm that is used to solve the clustering
problems in machine learning or data science.

e [t is an iterative algorithm that divides the unlabeled dataset into k different clusters in such a
way that each dataset belongs only one group that has similar properties.

e Itis a centroid-based algorithm, where each cluster is associated with a centroid. The main aim
of this algorithm is to minimize the sum of distances between the data point and their
corresponding clusters.

Before K-Means After K-Means

A X A
e - : m /.:\..\O
..:: ) ..- ... . . 1{{ :/0;
>

Figure: k-means Algorithms
OUTPUT SCREENS

When a table is used to represent a large amount of data in an arranged, organised, engaging,
coordinated and easy to read form it is called the tabular representation of data. In tabular representation
of data, the given data set is presented in rows and columns
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creditcard_df=pd.read_csv("Marketing_data.csv") o
creditcard_df
i

CUSTID  BALANCE BALANCE FREQUENCY PURCHASES ONEOFF PURCHASES INSTALLMENTS PURCHASES CASH ADVANCE PURCHASES FREQUEN g

0 C10001  40.900749 0818182 9540 000 95.40 0.000000 0.166¢ g

1 C10002 3202467416 0.909091 000 0.00 0.00 6442945483 0.000C i

2 (10003 2495148862 1.000000 mia7 3.7 0.00 0.000000 10000

3 (10004 1666670542 0636364 1498.00 1499.00 0.00 205.768017 0.0833

4 (10005 817.714335 1,000000 1600 1600 0.00 0.000000 00833 3
8945 (19186 28493517 1.000000 29112 0.00 29112 0.000000 1.000C
8946 (19187  19.183215 1.000000 30000 0.00 300.00 0.000000 1.000C
8947 (19188 23398673 0.833333 14440 0.00 144.40 0.000000 08333
8948 (19189 13457564 0833333 000 0.00 0.00 36558778 0.000¢
8949  C19190 372708075 0666667 109325 1093.25 000 127.040008 0.666¢

8950 rows x 18 columns

4 ®

Figure: Sample data

& o

creditcard df.columns

e

-

Index(['CUST_ID', 'BALANCE', '"BALANCE_FREQUENCY', "PURCHASES',
'ONEOFF_PURCHASES', 'INSTALLMENTS PURCHASES', 'CASH_ADVANCE',
'PURCHASES_FREQUENCY', "ONEOFF_PURCHASES FREQUENCY',

'PURCHASES INSTALLMENTS_FREQUENCY', 'CASH_ADVANCE_FREQUENCY',

‘CASH_ADVANCE_TRX', 'PURCHASES TRX', 'CREDIT LIMIT', 'PAYMENTS',

'"MINIMUM PAYMENTS', 'PRC_FULL_PAYMENT', 'TENURE'],
dtype="object")

creditcard_df.info()

Figure: Column names in Data set

Correlation Matrix: In a correlation heatmap, each variable is represented by a row and a column, and
the cells show the correlation between them. The colour of each cell represents the strength and direction
of the correlation, with darker colours indicating stronger correlations.
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Figure: Correlation Matrix

Histograms: A histogram is a graphical representation of the distribution of numerical data. It consists
of bars that show the frequency of data falling into different intervals or bins. Histograms are commonly
used to visualize the shape, center, and spread of data distributions. They are particularly useful for
identifying patterns and outliers in the data

for i in creditcard_df.columns:
plt.figure(figsize = (35,5))
for j in range(8):
plt.subplot(1,8,j+1)
cluster = creditcard_df_cluster[creditcard df_cluster['cluster'] == j]
cluster[i].hist(bins = 28)
plt.title('{} \ncluster {} '.format(i,j))

BALANCE BALNCE BALANCE BALANCE BALKNCE BALKICE BALANCE SALICE
chstes clster | st 1 chter 3 cunter & clter § cluster B clistes 1

o wcee D

! b ' ; 3
e e e I T b P T ETrTrrT towes wm we ®

BALANCE FREQUENCY BALANCE FREQUENCY BALANCE FREQUENCY BALANCE FREQUENCY BALANCE FREQUENCY BALANCE FREQUENCY BALANCE FREQUENCY BALANCE FREQUENCY
chistes dast custer 2 cisier 3 dhister 4 custer § chme § dister 7

W

Figure: Clusters output in Histograms

Scatter plot: A scatter plot is a type of plot that displays values for two variables as points on a Cartesian
coordinate system. Each point on the plot represents a single observation or data point. Scatter plots are
useful for visually identifying relationships or patterns between the variables, such as correlation,
clustering, or trends. They are commonly used in exploratory data analysis to understand the nature of
the relationship between variables.
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Figure: Clusters representation in Scatter plot

Conclusion:

Data-Driven Marketing-Leveraging Analytics for Strategic Insights" underscores the pivotal role of
analytics in modern marketing strategies. It emphasizes the necessity for organizations to embrace data
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driven approaches to gain competitive advantages and enhance customer experiences. The conclusion
highlights the importance of leveraging insights derived from data to inform decision-making processes
and optimize marketing campaigns. Additionally, it acknowledges the challenges associated with data
quality, privacy, and talent acquisition but emphasizes the potential for innovation and growth through
advanced analytics. Overall, the conclusion calls for a strategic commitment to integrating analytics
into marketing strategies to drive success in today's dynamic and competitive landscape.

Feature Work

The evolution of features for data-driven marketing, focusing on leveraging analytics for strategic
insights, can be seen as a progression from basic to advanced capabilities. Here's a general evolution
path:

e Basic Data Collection and Reporting: Initially, the focus is on collecting basic data such as
website visits, email open rates, and social media engagement. Reporting is often basic,
focusing on descriptive statistics and simple charts.

e Enhanced Data Collection and Integration: As the maturity level increases, organizations start
integrating data from various sources such as CRM, POS, and third-party sources. Data quality
and consistency become important considerations.

e Advanced Analytics: Organizations begin using advanced analytics techniques such as
predictive modelling, segmentation, and clustering to derive deeper insights from the data. This
allows for more targeted and personalized marketing campaigns.

o Real-time Analytics: With the advancement of technology, real-time analytics becomes more
feasible. Organizations can now analyse data as it comes in, allowing for more timely and
relevant marketing actions.
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