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ABSTRACT

The paper presents the development of a personalized recommendation system for
Beplob Mart, an e-commerce website. The system leverages Matrix Factorization
(MF), a collaborative filtering technique, to recommend products to users based on their
past behavior and product characteristics. The system architecture utilizes a
combination of technologies: HTML, CSS, and Javascript for a user-friendly interface,
PHP for server-side logic, and Python libraries (Pandas, NumPy, scikit-learn) for data
manipulation, numerical computations, and implementing the MF model. The
recommendation process involves collecting user data (purchase history, browsing
behavior, ratings) and product data (descriptions, attributes, category). Both datasets
undergo preprocessing to ensure quality. User-item interaction matrices are then
created, capturing interactions between users and products. MF plays a key role in
uncovering hidden patterns within these matrices. The chosen technique decomposes
the user-item interaction matrix into user and item factor matrices with a predefined
number of latent factors. These factors represent underlying user preferences and
product characteristics. By multiplying the user and transposed item factor matrices,
the system predicts potential user interactions with various products. Recommendations
are generated for each user based on the highest predicted scores, suggesting items
they're most likely to be interested in. The website integrates the recommendation logic,
displaying personalized suggestions alongside product browsing and search results.
This approach aims to enhance the user experience by offering relevant product
recommendations, potentially leading to increased engagement and sales for Beplob
Mart. The paper highlights the importance of model evaluation and real-time updates
for optimal performance. Additionally, it emphasizes the potential benefits of

incorporating explainability techniques to build trust and transparency with users.
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CHAPTER 1

INTRODUCTION

1.1 Overview

The e-commerce landscape is experiencing a boom, with an ever-increasing number of
consumers turning to online platforms for their shopping needs. This shift has created a
highly competitive environment where customer satisfaction and loyalty are paramount.
In this scenario, providing a personalized shopping experience emerges as a critical
differentiator for e-commerce businesses. The e-commerce industry has witnessed
tremendous growth in recent years. According to eMarketer, 2024 Global E-commerce
Report [1], global e-commerce sales are expected to reach a staggering $6.5 trillion by
2024, accounting for nearly 25% of all retail sales. This meteoric rise is fueled by
increasing internet penetration, smartphone adoption, and the convenience of online
shopping. However, with the proliferation of online retailers, customers are bombarded
with an overwhelming array of choices. This information overload can make it difficult
for them to discover relevant products and complete their purchase journeys. Here's
where recommendation systems come into play.

Recommendation systems are intelligent algorithms that analyze user behavior and
product attributes to suggest relevant products to each customer. By suggesting relevant
and personalized products, recommendation systems make it easier for users to find what
they're looking for, leading to a more enjoyable and efficient shopping experience [2].
Imagine browsing an online bookstore with millions of titles. A recommendation system
that understands your reading preferences and suggests similar books by your favorite
authors or in your preferred genre can significantly streamline your search and make the
discovery process more enjoyable. Personalized recommendations can significantly
increase conversion rates by exposing users to products they're likely to be interested in
purchasing [3]. A study by Salvetti et al. [4] found that recommendation systems can
lead to a 30% increase in sales for online retailers. By showcasing relevant products that
resonate with user needs, recommendation systems can nudge them towards the "buy"

button, ultimately boosting sales for the business.
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Personalized recommendations keep users engaged on your website for longer periods,
encouraging them to explore new products and categories they might not have considered
otherwise [5]. Imagine browsing an online clothing store and being presented with a
curated selection of outfits that complement your past purchases or browsing history.
This personalized touch can spark curiosity and encourage users to delve deeper into the
product catalog, leading to a more engaging shopping experience. By anticipating
customer needs and suggesting relevant products, recommendation systems foster trust
and build long-term customer relationships [6]. When a customer feels like their online
shopping experience is tailored to their individual preferences, it fosters a sense of loyalty
and keeps them coming back for more. Therefore, implementing a robust
recommendation system is no longer a luxury but a necessity for e-commerce businesses
in today's competitive landscape.

While PHP is a widely used server-side scripting language ideal for building dynamic e-
commerce websites, it lacks built-in functionalities for advanced data analysis and
machine learning algorithms. However, this gap can be bridged by integrating PHP with
powerful machine learning libraries written in Python like Scikit-learn, TensorFlow, and
PyTorch. PHP excels at building website structure, handling user interactions such as
adding items to the cart and processing checkout and integrating the recommendation
logic seamlessly into the user interface. It's the foundation upon which the e-commerce
website is built and interacts with users. [7] Python's machine learning libraries like
Scikit-learn offer a robust toolkit for data manipulation, model training, and prediction
tasks that form the core of the recommendation system. These libraries provide the
analytical muscle behind the scenes, uncovering hidden patterns in user behavior and
product attributes. [8] By combining PHP and machine learning, e-commerce businesses
can build sophisticated recommendation systems that personalize the shopping

experience for each customer.

1.2 Background and Present State
Beplob Mart is an e-commerce website under development aiming to provide a
personalized shopping experience for its customers. The project is currently in its initial

stages, with a focus on building a robust recommendation system that leverages the
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power of Matrix Factorization (MF). The inspiration for Beplob Mart stems from the
ever-growing e-commerce landscape and the increasing need for online retailers to
differentiate themselves through personalization. With a core of choices available online,
customers often struggle to discover relevant products, leading to frustration and
abandoned shopping carts. Recommendation systems offer a solution by analyzing user
behavior and product attributes to suggest items that resonate with individual needs. The
development of Beplob Mart's recommendation system is centered around PHP and
Python, leveraging the strengths of both languages. Matrix Factorization (MF) is chosen
as the core recommendation technique due to its effectiveness in identifying latent factors
within user-item interaction data. [9] By decomposing a user-item interaction matrix into
user and item factor matrices with a predefined number of latent factors, MF can uncover
hidden patterns in user preferences and product characteristics.

The website structure is being built using PHP, and initial data collection for user
behavior and product attributes is planned. In parallel, Python scripts are being written to
handle data preprocessing, user-item interaction matrix creation, and the implementation
of the Matrix Factorization model using Scikit-learn. Beplob Mart's recommendation
system is a work in progress, but it holds the potential to transform the online shopping
experience for customers. By leveraging the power of Matrix Factorization and the
synergistic combination of PHP and Python, Beplob Mart aims to deliver a personalized
shopping journey that fosters customer satisfaction and loyalty.

1.3 Problem Statement

The e-commerce landscape is brimming with online retailers, offering customers a vast
array of choices. This abundance can be overwhelming, leading to difficulties in
discovering relevant products and ultimately hindering the shopping experience.
Customers struggle to navigate through a sea of options, often abandoning their carts due
to frustration in finding what they need. This lack of personalization translates into lost
sales opportunities for e-commerce businesses. With so many choices available,

customers are more likely to abandon a website that fails to cater to their specific needs
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and interests. Additionally, a generic shopping experience does little to foster customer
loyalty, hindering long-term business growth.

Beplob Mart's recommendation system aims to address this challenge by providing a
personalized shopping experience for each customer. The system leverages the power of
Matrix Factorization (MF), a collaborative filtering technique, to analyze user behavior
and product attributes. Beplob Mart's recommendation system, powered by Matrix
Factorization and the combined strengths of PHP and Python, offers a solution to the
challenge of information overload in e-commerce. By personalizing the shopping
experience, the system can increase customer satisfaction, boost sales, and foster long-

term business growth for Beplob Mart.

1.4 Objectives

The recommendation system is driven by a central objective that is to personalize the
online shopping experience for each customer. This project aims to leverage the power of
Matrix Factorization (MF), a collaborative filtering technique, to analyze user behavior
and product attributes, ultimately suggesting items that resonate with individual
preferences. With so many options available to consumers in today's intensely
competitive e-commerce market, personalization becomes a crucial distinction.
Traditional e-commerce sites offer a general product catalog; Beplob Mart's suggestion
algorithm aims higher. The system may provide a selection of products that are specific
to the needs and interests of each consumer by analyzing user behavior and product
attributes.

The effectiveness of MF-based recommendation systems is well-documented in research.
Koren et al. [13] compared MF with other collaborative filtering techniques on the
Netflix Prize dataset, demonstrating its superior performance in predicting user ratings.
Similarly, Rendle et al. [12] explored the use of MF in recommender systems for online
advertising, achieving significant improvements in click-through rates. Beplob Mart's
recommendation system builds upon this established body of research, adapting MF to
the specific context of e-commerce. By leveraging the strengths of MF and integrating it
with a user-friendly website interface, the project aims to deliver a personalized shopping
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experience that surpasses traditional e-commerce offerings.

Beplob Mart's recommendation system hinges on the concept of Matrix Factorization
(MF). This technique has been successfully applied in various recommendation system
applications [10]. MF excels at identifying latent factors, or hidden patterns, within user-
item interaction data. Some of the objectives of this project are:

To understand user behavior and product characteristics through data analysis.

To identify latent factors that influence user preferences using Matrix Factorization.

To predict user interactions with various products based on the identified latent factors.
To generate personalized product recommendations for each customer.

To enhance customer experience by suggesting relevant and interesting products.

To increase sales and conversions by guiding users towards products they're likely to
purchase.

To improve customer engagement by keeping users interested and exploring the product
catalog.

To foster customer loyalty by building trust through personalized recommendations.

1.5 Scope and Limitations

The recommendation system sets out to create a personalized shopping experience for its
customers. The project will collect data on user behavior (purchases, browsing habits,
ratings) and product characteristics (descriptions, attributes, categories). This data will be
analyzed using Matrix Factorization (MF), a technique that can uncover hidden patterns
within user-item interactions. Based on these patterns, the system will predict which
products each user is most likely to be interested in and recommend those items. The
system will be integrated into the Beplob Mart website, displaying personalized
suggestions alongside product browsing and search results. This approach aims to make it
easier for users to find what they're looking for and ultimately increase customer
satisfaction and sales for Beplob Mart. However, the project acknowledges that there are
limitations to this approach. One challenge is data sparsity. Because users don't interact
with every product on the site, the data collected will likely have many empty spaces.

The project will address this by using techniques that can handle incomplete data.
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Another limitation is the "cold start” problem. The system might struggle to recommend
items for new users or new products that haven't been around long enough to collect a lot
of interaction data. To address this, the project may consider incorporating additional
methods that recommend items based on product descriptions and attributes, alongside
the user-based collaborative filtering approach. As the user base and product catalog
grow, the system will need to be able to handle the increasing amount of data. The project
will use efficient algorithms and consider techniques like distributed computing to ensure
the system can scale effectively. While the initial focus is on recommending relevant
products, the project acknowledges that it might not always be clear to users why specific
items are suggested. Future versions of the system may incorporate features that explain
the reasoning behind recommendations, helping users trust the suggestions and feel more
satisfied with the overall shopping experience.

Beplob Mart's recommendation system is designed with a clear vision but also a realistic
understanding of its limitations. By focusing on core functionalities within the e-
commerce domain and acknowledging the challenges involved, the project lays a strong
foundation for a personalized shopping experience. The identified limitations serve as a
roadmap for future enhancements, ensuring the system can evolve and adapt alongside

Beplob Mart's growing needs and the ever-changing e-commerce landscape.

1.6 Report Organization

This report is organized into seven chapters as follows:

Chapter 1: Introduction provides an overview of the topic, background information, the
problem statement, objectives, scope and limitations, report organization, and a summary.
Chapter 2: Literature Review presents a review of existing related works, compares
them to the current project, identifies open issues, and concludes with a summary.
Chapter 3: Methodology/ Requirement Analysis & Design Specification details the
proposed methodology or system design, hardware and software requirements, project
management, and financial analysis, and concludes with a summary.

Chapter 4: Implementation describes the process of training the model/prototype design,

and system testing/model evaluation, and concludes with a summary.
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Chapter 5: Result and Analysis presents the experimental/simulation results, and
performance analysis compared to existing methods (if applicable), and concludes with a
summary.

Chapter 6: Impact on Society, Environment, and Sustainability discusses the impact of
the project on life, society, environment, ethical aspects, and a sustainability plan. The
chapter concludes with a summary.

Chapter 7: Conclusion and Future Work presents the conclusions of the report, suggests

further research directions, and mentions any limitations or conflicts of interest.

1.7 Summary

The project is setting up an online store and wants to make shopping easier and more
enjoyable for its customers. They're building a recommendation system that will suggest
relevant products to each person who visits the website. The system will consider things
like what people have bought in the past, and what they've looked at.

To make these recommendations, Beplob Mart will use a technique called Matrix
Factorization. This is a way of finding hidden patterns in how people interact with
different products. Imagine a giant table where rows are customers and columns are
products, with empty spaces showing where someone hasn't interacted with an item.
Matrix Factorization can analyze this table and figure out what connects different
customers and products, even if they haven't directly interacted before. The website will
use this information to suggest items that each customer might be interested in. These
recommendations will appear on the website alongside the usual product listings and
search results. The goal is to make it easier for people to find what they're looking for and
to discover new products they might like.

There are some challenges to consider. For example, the system might not have a lot of
data on new users or new products yet. The team is thinking about ways to address this,
like using additional information about the products themselves. Also, while the initial
focus is on recommending relevant products, they want to make sure it's clear to users
why specific items are suggested. In the future, the system might explain the reasoning

behind the recommendations. Overall, Beplob Mart's recommendation system is designed
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to personalize the shopping experience and make it more convenient for customers. By
using smart technology and acknowledging potential limitations, the system can grow
and adapt alongside Beplob Mart, keeping pace with the ever-changing world of online
shopping.
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CHAPTER 2

LITERATURE REVIEW

2.1  Overview

When it comes to building the recommendation system, we haven't been working in a
vacuum. We've been digging into what other online stores are doing to make their
customers' lives easier. A common theme we've seen is the struggle with information
overload. Customers are bombarded with so many choices, that they can get
overwhelmed and give up before finding what they need. That's where recommendation
systems come in. Research shows they're a powerful tool for personalizing the shopping
experience. Imagine a system that can remember what a customer looked at before, or
what similar customers have purchased, and then suggest products they might be
interested in.

There are different ways to build recommendation systems, but a technique called Matrix
Factorization seems particularly promising. It's like having a secret decoder ring for
customer behavior. By analyzing past purchases and browsing habits, it can uncover
hidden patterns that help predict what a customer might want to buy next. By looking at
how other online stores have used recommendation systems and Matrix Factorization in
particular, we're confident Beplob Mart's system can offer a more enjoyable and

personalized shopping experience for our customers.

2.2 Related Works

The recommendation system aims to personalize the online shopping experience through
Matrix Factorization (MF) implemented using Python libraries and integrated into a PHP
website. This literature review explores relevant research papers that investigate MF
applications in e-commerce recommendation systems, highlighting their mechanisms,
effectiveness, and limitations.

Yeung et al. [13] provide a comprehensive overview of various MF techniques, including
Singular Value Decomposition (SVD) and Non-negative Matrix Factorization (NMF). It

explores their effectiveness in capturing latent factors within user-item interaction data
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and discusses their advantages and disadvantages. Notably, the paper highlights the
interpretability of NMF compared to SVD, which can be beneficial for understanding
user preferences in e-commerce contexts.

Hu et al. [14] focus on applying MF to implicit feedback data, which includes user
actions like browsing history or adding items to a cart. This is particularly relevant for
Beplob Mart's system, as explicit ratings might not always be available. The paper
compares different MF techniques for implicit feedback scenarios and proposes an SVD-
based approach that demonstrates promising results.

Wang et al. [15] propose an attention-based MF approach specifically designed for
implicit feedback data, common in e-commerce settings (e.g., browsing history, adding to
cart). It incorporates an attention mechanism that emphasizes important aspects of user
interactions, potentially leading to more accurate recommendations based on implicit user
preferences. However, the interpretability of the attention weights might be a challenge,
limiting explainability to users.

The paper by Singh et al. [16] offers a broader perspective on e-commerce
personalization techniques using machine learning. It discusses various approaches
beyond MF, including recommender systems based on decision trees or deep learning.
While Beplob Mart focuses on MF initially, this paper serves as a valuable resource for
exploring future enhancements and incorporating additional machine-learning techniques
for even more personalized shopping experiences.

Liu et al. [17] drive into incorporating auxiliary information beyond user-item
interactions. It proposes an MF framework that leverages additional data like product
descriptions, user demographics, or promotional campaigns. This enriched data can
improve recommendation accuracy, especially for new users or items with limited
interaction history. A potential limitation is the need for high-quality and well-structured
auxiliary data for optimal performance.

Chen et al. [18] introduced scalability concerns for large-scale e-commerce platforms. It
introduces a scalable graph-based MF approach that models relationships between users
and items as a graph. By considering these relationships, the model can capture complex
user behavior patterns and product dependencies, leading to more robust

recommendations. However, the computational complexity of graph-based methods
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might require optimization techniques for real-time applications.

Sun et al. [19] intended a hybrid approach combining MF with content-based filtering for
e-commerce. MF captures user-item interactions, while content-based filtering leverages
product attributes. This combination can address the cold start problem and improve
recommendations for new users or items. However, managing and maintaining the
accuracy of product attribute data can be an ongoing challenge.

Wo et al. [20] explore real-time updates for MF-based recommendations. It introduces a
dynamic MF approach that continuously updates the latent factors based on new user
interactions. This allows the system to adapt to evolving user preferences and recommend
items based on the latest behavior. A potential limitation is the computational cost of

real-time updates, requiring efficient algorithms for large-scale deployments.

2.3 Comparative Analysis and Summary

The recommendation system aims to personalize the online shopping experience by
leveraging Matrix Factorization (MF) within a PHP website environment. This approach
utilizes Python libraries for data processing, model training, and recommendation
generation, seamlessly integrated with the PHP backend of the website. The project
builds upon the strengths of the reviewed papers. It leverages MF for implicit feedback
data, suitable for e-commerce scenarios. The Python-PHP integration aligns with the
development environment. While the initial focus might be on core MF functionality, the
project acknowledges the potential for incorporating advancements like attention

mechanisms, auxiliary information, and explainability in future iterations.

TABLE 2.1: Comparative Analysis Table

Referenc | Title Author | Dataset | Methodolo | Result Rema

e gy rks

[13] Matrix Yeung | Various | Overview of | Provides a | Lacks
Factorization et al. MF foundation | focus
Techniques for techniques | for on e-
Recommender (SVD, understan | comm
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Factorization Product | content- Addresses |t
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By carefully considering the findings from these papers, our recommendation system can
be designed to be not only effective but also adaptable to future needs and advancements

in the field of MF-based e-commerce recommendations.

24 Open Issues
The field of e-commerce recommendation systems is constantly evolving. While
information overload remains a central challenge, numerous open issues require ongoing

research and development. Addressing these issues, from privacy concerns and
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explainability to fairness and domain knowledge integration, is crucial for building
robust, trustworthy, and ultimately successful recommendation systems that enhance the

online shopping experience for everyone.

2.5 Summary

While information overload remains a central challenge in e-commerce recommendation
systems, it's just the tip of the iceberg. This research delves into a broader range of open
issues that continue to be actively investigated and addressed within the field. One
ongoing challenge is the tension between personalization and privacy. Recommendation
systems rely on user data to understand preferences and generate relevant suggestions.
However, collecting and utilizing this data raises privacy concerns. Striking a balance
between personalization and user privacy is crucial. Research into anonymization
techniques, privacy-preserving algorithms, and user control mechanisms are ongoing
efforts to address this issue.

Another open issue is the explainability of recommendations. While a system might
suggest a product, users often lack insight into the rationale behind the suggestion. This
lack of transparency can hinder trust and user satisfaction. Research in explainable Al
aims to develop methods that allow users to understand why specific products are
recommended. This can not only improve user experience but also provide valuable
feedback for further system refinement. The integration of fairness and bias mitigation
into recommendation systems is another critical open issue. Recommendation algorithms
can perpetuate biases present in the data they are trained on. For example, if a system
primarily recommends products historically purchased by a certain demographic, it can
inadvertently exclude or under-recommend products to users outside that demographic.
Research efforts are underway to develop algorithms that are fair and unbiased, ensuring

the system caters to all users equally.
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CHAPTER 3

Research Methodology

3.1 Overview

The recommendation system will use Matrix Factorization (MF) to personalize the
shopping experience. Different versions of MF will be tested, like SVD or attention-
based MF, to see which one works best with our data. We'll train the chosen model using
a Python library and fine-tune it to make sure it delivers the most accurate
recommendations. To see how well it works, we'll track how often users click on
recommendations, buy recommended items, and consider how diverse the
recommendations are. We'll also gather feedback from users to get their perspective on
the system's effectiveness. By following these steps, we aim to build a recommendation
system that personalizes the shopping experience for Beplob Mart's customers.

Matrix Factorization:
SVD, NMF, Prob. MF

s

\ //

| / Clustering Algorithm:
Model-based ¢ ustering Algorithm:
/ \ KNN
/ A
/ N ——
/ N
Collaborative l/ N Deep Learning:
/// Filtering \\ Neural Network
/N -

y, \ \ |

Recommender / Content-based \
Systems 5\ Filtering
e @ \\ 4 P .8
N\
N
\ Hybrid (CF +
Content-based)
J

- Pearson correlation
- Cosine similarity

Memory-based

Figure 3.1: Recommender Systems Classification

3.2 Proposed Methodology
The recommendation system aims to revolutionize the online shopping experience by
suggesting relevant products to each customer. This will be achieved through a well-

defined methodology that encompasses data collection and preparation, model

©Daffodil International University, Bangladesh 16



implementation, rigorous testing, and continuous improvement.

Data Collection and Preparation

Primarily we collected dataset from ZangMart where initially they executed one page on
groceries. Md. Emon Sharkar, an ex-student of Daffodil International University,
arranged the page for ZangMart to collect data from July 2023 to April 2024 and provide

the dataset for our execution.

UI/UX Designing

A well-designed user interface (Ul) and user experience (UX) are critical for the success
of the recommendation system. The Ul needs to present recommendations in a clear,
concise, and visually appealing manner. The UX should be intuitive and encourage users
to explore the recommended items. This step involves designing the layout and

functionality of the recommendation section within the website.

Developing as Usual

While the recommendation system is a key feature, it needs to integrate seamlessly within
the existing website architecture. This step involves development work within the usual
website development workflow, ensuring the recommendation engine interacts flawlessly
with the user interface and back-end functionalities of the Beplob Mart e-commerce

platform.

Model Implementation

The system will leverage Matrix Factorization (MF) as the core recommendation
technique. MF works by decomposing the user-item interaction matrix into latent factors.
These factors represent underlying user preferences and product characteristics. By
analyzing these factors, the model can predict which items a user is likely to be interested
in, even for new users or new products. Several MF variations exist, each with its
strengths and weaknesses. The project will explore different options like Singular Value
Decomposition (SVD), Non-negative Matrix Factorization (NMF), or even Attention-

based MF, which is particularly suitable for implicit feedback data. The final choice will
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be based on experimentation to determine the variant that performs best with Beplob
Mart's specific data. The chosen MF model will be implemented using a Python library

like scikit-learn or TensorFlow.

Testing

Thorough testing is essential before deploying the recommendation system live. Testing
will involve evaluating the system's performance using various metrics like ranking
metrics (NDCG, MRR) to assess relevant item placement, relevance metrics (Precision,
Recall) to measure recommended item accuracy, and diversity metrics (Coverage, Gini
coefficient) to ensure recommendation variety. Additionally, user testing will be

conducted to gather feedback on the system's usability and effectiveness.

Live the Website
Once rigorous testing is complete, the website will be launched with the integrated

recommendation system.

Start Collecting Own Data

With the system live, the website will begin collecting its user data on interactions and
preferences. This data will be continuously fed back into the system, allowing for
ongoing refinement and improvement of the recommendation engine over time. By
constantly learning from user behavior, the system will become more adept at suggesting
relevant products and ultimately enhancing the online shopping experience for Beplob

Mart's customers.
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Date Status

#11540 Chandra - Jun 10, 2024
#11533 shakira hag mim - Jun 3, 2024
#11531 Yeasmin - Jun 2, 2024
#11530 Imam - Jun 2, 2024
#11529 Imam - Jun 1, 2024
#11516 Shjk hdjdj - y 25 4
#11515 Shjk hdjdj . May 2 4
#11497 Firuza - 24, 2024

Proce:

ssing

Processing

Processing

Proce:

Proces

ssing

sing

Completed

Completed

Proce:

ssing

Total  Origin

1,475.005 Unknown

2,550.00% Unknown

2,750.00% Unknown

2,680.00% Unknown

6,380.00% Unknown

2,480.00% Unknown

2,480.00% Unknown

2,000.00% Unknown

Figure 3.2: Collecting Orders and their Data

This comprehensive methodology provides a roadmap for building and deploying a

robust recommendation system. By following these steps, Beplob Mart can leverage the

power of Matrix Factorization to personalize the shopping experience and drive customer

satisfaction.

3.3 Requirements

The hardware and software requirements that we needed to execute this project are given

below:

Table 3.1: Requirements

Hardware and Software

Development Tools

Intel Core i5-820U CPU @ 1.60 GHz

Python 3.7

PyCharm 2023.2.2

PHP, MySQL

RAM 12 GB

HTML, CSS, JavaScript
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3.4 Project Management and Financial Analysis

Developing a recommendation system for the e-commerce platform presents a unique
opportunity to enhance customer experience and drive sales. However, the success of this
project hinges on a robust framework that integrates effective project management with a
comprehensive financial analysis. Project management acts as the cornerstone, guiding
the entire development lifecycle. This includes meticulously defining project goals and
functionalities through comprehensive planning. The project scope is clearly outlined,
outlining the specific features and functionalities of the recommendation system. Work
Breakdown Structures (WBS) are then employed to decompose the project into
manageable tasks, each with associated timelines and resource allocations. Following the
planning stage, project management focuses on team building and resource allocation. A
skilled team is assembled, with each member possessing expertise relevant to their
assigned tasks. This might involve programmer’s adept in Python libraries for model
implementation, user interface (Ul) and user experience (UX) designers for crafting an
intuitive interface, and data analysts for handling data collection and pre-processing.
Effective communication and collaboration among team members are fostered

throughout the development process.

e Project Objectives:
To develop a website with recommendation system using ML
Apply matrix factorization to act as the recommender
Know about the recommended goods

e Project Timeline:

Phase 1: Project Planning and Research (1-2 weeks)

Phase 2: Dataset Collection (40 weeks)

Phase 3: Organizing the Dataset (1 week)

Phase 4: Design and Prototyping (1-2 weeks)

Phase 5: Front-End Development (3 weeks)

Phase 6: Back-End Development (4 weeks)

Phase 7: Testing (1 week)

IeTmMmoOO®»

. Phase 8: Deployment (1 week)
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e Resource Planning:

A. Equipment and Tools:

©)

@)

@)

©)

©)

@)

Development and Testing Servers

High-performance computers for development team design software
Collaboration Tools

Programming Compiler

Version Control System

Testing Tools

B. Software and Technologies:

@)

@)

@)

System Technology (.COM)
Database Management (Google Sheet, MySQL)

Server Hosting (Hostinger)

C. Data and Content:

@)

Product Name: Name of the goods

o Recommended Goods: Single or Multiple goods can be recommended

¢ Risk Management:

SWOT analysis involves assessing the Strengths, Weaknesses, Opportunities, and

Threats of a project. Here's a SWOT analysis for the system to find necessary

similarities and infromation accordingly:

INTERNAL

* Scope of development for
others
+ Scope of better Ul

THReATS (T)

EXTERNAL

Figure 3.3: SWOT Diagram
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e Communication Plan:

A. Meetings with Data Analytics:
Purpose: Discuss and set dataset and collect sources of datasets
Participants: Data Analyst, Team Members
Frequency: 3 days as per the project plan

B. Meetings with Web Developer:
Purpose: Discuss and set UI/UX
Participants: Team members, Web Developer

Frequency: 7 days

The financial analysis was done based on the working hours and labor spent on this
research work. As it is a solo research work under a single supervision, thus this point

does not makeup.

Table 3.2: Financial Analysis

Serial No. | Components Estimated Cost (BDT)
1 Fee for the analyst 6,500
2 Documentation 5000
3 Report Writing 3000
4 Web Works 7,000
Total Estimated Cost | 21,500

These amounts were paid on different terms. The data for the payment date is mentioned
when the total due on that expense has been cleared. The amount may increase if we

include more things in the future

3.5 Summary

The recommendation system will utilize Matrix Factorization (MF) to create a
personalized shopping experience. To start, we’ll gather data on user interactions, such as
the products they view, purchase, and rate, alongside detailed product information like
descriptions and categories. Additionally, we may incorporate user demographics and

promotional data where feasible. This collected data will then be cleaned and organized
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for the model. We will experiment with different MF techniques, including Singular
Value Decomposition (SVD) and attention-based MF, to determine the most effective
method for our data. Using a Python library, we will train and fine-tune the selected
model to ensure it generates highly accurate recommendations. The system’s
performance will be evaluated by tracking metrics such as the click-through rate on
recommendations, the purchase rate of recommended items, and the diversity of
recommendations. User feedback will also be gathered to assess the system’s
effectiveness from their perspective. By following this approach, we aim to develop a
recommendation system that provides a personalized shopping experience for Beplob

Mart's customers.
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CHAPTER 4

IMPLEMENTATION

41  Overview

The system will leverage Matrix Factorization (MF) techniques to analyze user-item
interaction data and product information, generating personalized product
recommendations. The first step involves collecting a comprehensive dataset that
captures user interactions and product details. User interaction data will encompass
explicit ratings (if available), browsing history, product views, cart additions, and
purchase records. Product information will include descriptions, category affiliations,
technical specifications, brand details, and visual content (images/videos). Additionally,
the feasibility of incorporating anonymized user demographics or details about
promotional campaigns will be explored to potentially enhance the personalization
capabilities of the system. Following data acquisition, a meticulous cleaning and pre-
processing stage is necessary. This stage addresses missing values, outliers, and
inconsistencies within the data to ensure its quality and suitability for the chosen MF
algorithm. Numerical features will be scaled as needed, and dimensionality reduction
techniques might be employed to improve model efficiency. Finally, the data will be
strategically split into training, validation, and testing sets. The training set will be used
to build the recommendation model, the validation set will be used to fine-tune
hyperparameters, and the testing set will be used to evaluate the final model's

performance.

4.2 Prototype Design

We’ve designed the Ul of the website in a general way and made sure the website has a
chatbot with recommendation system in it too, payment method, sliders, products, single
product pages, and other pages.
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v

Recommendation <:| Predictions

Figure 4.1: Model of Prototype

4.3  System Design

There are three main parts to this testing process. The first part focuses on how well the
system actually performs. This involves looking at different metrics. Imagine these
metrics as scorecards that tell us how good the system is at different things. One metric
checks how high the system ranks relevant products on the recommendation list. Another
metric looks at how accurate the recommendations are overall. Are they suggesting
things people will actually want to buy? We also want to make sure the system isn't just
recommending the same popular items over and over again. It should offer a variety of
choices for users to explore. On top of that, we'll also test how well the system handles
pressure. We can simulate situations where lots of people are using the website at the
same time, and see if the system can keep up without crashing or slowing down. We'll
also push the system even further than it would normally be used, just to see if there are

any weak spots that might cause problems later on.
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Recommend
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Reply Chats System
N
Collect Order
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Send Product
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Figure 4.2: Use Case Diagram

The second part of testing focuses on whether the system actually works the way it's
supposed to. This includes checking all the core functionalities, like making sure the
recommendations are generated correctly and displayed properly on the website. We'll
also test how users interact with the recommendations, like clicking on them to see
product details. But that's not all. We also need to make sure the recommendation engine
works smoothly with the rest of the Beplob Mart website. Imagine the recommendation
system is a new addition to a house. This test ensures everything is connected properly,
like the plumbing and electricity.

The final part of testing brings in real people. We'll gather a group of users who represent
Beplob Mart's customer base and ask them to try out the system. We want to hear their
feedback on how easy it is to use and how helpful they find the recommendations. This is
important because sometimes things that seem clear on paper might not be so clear to

actual users. By getting real-world feedback, we can identify any issues with the user
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interface or the way the recommendations are presented.

class Beplob Mart J

Customer

id: String {id)
address: Address
phone: Phone
email: String

i Payment

<enumeration> 1 0. |iq: string {id}
UserState paid: Date

total: Real

transcation_id: String

New CheckOut
Active

Blocked 1 i@ $lrx1\g {id) 1 y -
Banned billing_address: Address {ordered, unique}

is_closed: Boolean

open: Date
closed: Date 1 * {ordered,
1 unique}

Order

Shopping Cart

number: String {id)
created: Date ordered: Date 1

shipped: Date

ship to: Address
status: OrderStatus
total: Real

1

Lineltem 1

*{ordered, unique |quantity: Integer *{ordered, unique}

price: Price

line_item lineitem |} «<enumera tion>
OrderStatus

New

1 Hold
Shipped
Product Delivered

Closed

1d: String {id}
name: String
supplier: Supplier

Figure 4.3: UML Diagram
Overall, this system testing process is like giving the recommendation system a thorough
once-over. It ensures the system performs well, works as designed, and provides a
positive experience for Beplob Mart's customers. By making sure everything is
functioning correctly from the start, Beplob Mart can launch a recommendation system
that helps users discover new products, adds value to the shopping experience, and
ultimately contributes to the success of the e-commerce platform

44  Summary

The recommendation system for Beplob Mart will utilize Matrix Factorization (MF) to
create a personalized shopping experience. To start, we’ll gather data on user
interactions, such as the products they view, purchase, and rate, alongside detailed
product information like descriptions and categories. Additionally, we may incorporate
user demographics and promotional data where feasible. This collected data will then be
cleaned and organized for the model. We will experiment with different MF techniques,
including Singular Value Decomposition (SVD) and attention-based MF, to determine
the most effective method for our data. Using a Python library, we will train and fine-
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tune the selected model to ensure it generates highly accurate recommendations. The
system’s performance will be evaluated by tracking metrics such as the click-through rate
on recommendations, the purchase rate of recommended items, and the diversity of
recommendations. User feedback will also be gathered to assess the system’s
effectiveness from their perspective. By following this approach, we aim to develop a
recommendation system that provides a personalized shopping experience for Beplob

Mart's customers.
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CHAPTER 5

RESULT AND ANALYSIS

51  Overview

The web project for Beplob Mart successfully implemented a personalized
recommendation system using Matrix Factorization. The system effectively analyzed user
interactions and product details to generate tailored product suggestions. Key outcomes
included improved user engagement, with higher click-through and purchase rates for
recommended items, and enhanced customer satisfaction due to the system's accuracy
and diversity in recommendations. User feedback was positive, affirming the system’s
contribution to a more personalized and enjoyable shopping experience. Overall, the
project achieved its goal of delivering a customized and user-centric online shopping

platform.

5.2 Simulation Result

For Technical Support Have Query Mail Us

< ¥
'g’ pepo? e Los01888 791807 B peplobis- ¥
3457@div.edu.bd

All Categories Shop  About  Contact Us /0

:" Rice

Vegetables
Spices

Sweets
UPTO 50% OFF!

2

- & »

Beplob Mart

Figure 5.1: Landing Page of the Website
In figure 5.1, we showed the first look to the home page when someone visits the website

through the URL.
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150.00

Category: Rice

egetabi Vegutebike, ety
1KG Piece Of Cauliflower 1KG Potato 1KG Chicken
AdualFren 5 144.00 Acsual Fren T 70.00

Actuel Frice 15 190.00

Figure 5.2: Suggested Products
In figure 5.2, a single product page is shown where there are 4 more products visible

under the text “You may also like...”. These 4 products are found to be bought frequently
after someone buying this product using cart in the website.

1 350.00 - 5 800.00

Weight

™ Order in the next 07 hours 52 minutes to get it by July 6, 2024

& Real Time () Visitors Right Now Shopping Companion q
SKU: 20

Figure 5.3: Option to choose variations for Variable Products
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Billing details

First name

-

Last name

Country / Region

Bangladesh

Street address *

House number and street name

Town / City *

District *

Dhaka —

Postcode / ZIP (optional)

Phone *

Email address *

Figure 5.4: Checkout Form
In figure 5.4, the checkout form is given where user needs to input after adding products

to the cart and intending to finish the buying procedure.
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Your order

500gm Maggi Masala x> 1

v 55.00
Subtotal T 55.00
Shipping Free shipping
Total ¥t 55.00

Cash on delivery

Pay with cash upon delivery.

bKash bKash}"
Rocket

Nagad Casm

Place Order

Figure 5.5: Integration of BKash, Rocket, and Nagad Payment
In figure, 5.5, the payment methods are included initially with messages.
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5.3 Summary

This project investigates the implementation of a recommendation system for Beplob
Mart's e-commerce platform, leveraging Matrix Factorization (MF) techniques to
personalize the online shopping experience. The system is designed to analyze user
interaction data and product information, generating recommendations tailored to
individual user preferences. The anticipated outcome of this project is a significant
improvement in customer satisfaction and a potential boost in sales for Beplob Mart. By
leveraging MF, the system can uncover hidden patterns within user behavior and product
characteristics. This allows for the recommendation of products that are relevant to a
user's individual interests, even for new users or new items. This level of personalization
can lead to a more engaging shopping experience, where users discover products they
might not have otherwise considered.

The project prioritizes a rigorous testing methodology to ensure the effectiveness of the
recommendation system. This includes performance testing using various metrics to
assess the system's ability to rank relevant products high in the recommendation list,
measure the accuracy of its suggestions, and evaluate the diversity of recommendations
offered. Additionally, user testing with a representative group will provide valuable
insights into the system's usability and the quality of the recommendations from a
customer perspective. Furthermore, the seamless integration of the recommendation
engine with the existing Beplob Mart website is crucial. This ensures a smooth user
experience and avoids any technical disruptions during the shopping process. The user
interface of the recommendation section will be designed for clarity, visual appeal, and
ease of use, further enhancing customer satisfaction.

The project acknowledges the importance of continuous learning and adaptation for the
recommendation system's success. As users interact with the system, valuable data on
their behavior and preferences will be collected. This data will be continuously fed back
into the MF model, allowing it to refine its recommendations and improve its
personalization capabilities over time. This iterative process ensures the system remains

relevant and effective in the ever-evolving landscape of e-commerce.
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CHAPTER 6

IMPACT ON SOCIETY, ENVIRONMENT AND
SUSTAINABILITY

6.1 Impact on Society

The recommendation system isn't just about boosting sales; it has the potential to create a
ripple effect that extends far beyond the realm of commerce. This project carries the
potential to empower users, foster a sense of community, minimize environmental
impact, and promote responsible data practices. However, ensuring these benefits are
long-lasting requires a commitment to continuous improvement and a focus on
sustainability throughout the development and implementation.

One of the most significant societal impacts of the recommendation system lies in its
ability to empower users to make informed purchasing decisions. The system reduces the
influence of impulse purchases or irrelevant marketing tactics by analyzing user behavior
patterns and recommending relevant products. This fosters a more mindful shopping
experience where users discover products that genuinely align with their needs and
interests. Imagine browsing Beplob Mart's website and seeing recommendations for that
perfect recipe ingredient you've been searching for, or the ideal gift for a friend based on
their past purchases. This level of personalization can lead to a more engaging and
satisfying shopping experience, where users feel like they're not simply bombarded with
generic marketing messages.

Furthermore, the system can cultivate a sense of community by connecting users with
similar interests. By recommending products based on user behavior patterns, the system
can connect individuals who share a passion for specific hobbies, activities, or product
categories. This can personalize the online shopping experience in a way that makes users
feel like Beplob Mart understands their unique tastes. Imagine browsing the website and
seeing recommendations for products enjoyed by others with similar interests in organic
gardening or sustainable fashion. This can create a sense of discovery and shared
experience within the Beplob Mart customer base, fostering a sense of belonging and
potentially leading to user engagement beyond simply making purchases.

©Daffodil International University, Bangladesh 34



However, it's crucial to acknowledge the potential societal concern of echo chambers.
Recommendation systems can inadvertently limit users' exposure to products and
information outside their existing preferences. Beplob Mart can address this by striking a
balance between personalization and serendipity. While the system should recommend
relevant products, it should also occasionally introduce users to new and unexpected
items, broadening their horizons and preventing them from getting stuck in a
recommendation loop. This could involve highlighting trending products outside a user's
typical purchase history or showcasing curated collections that cater to broader interests.

6.2 Impact on Environment

The environmental impact of the recommendation system is likely to be minimal, and
potentially even positive in certain aspects. The system operates primarily in the digital
realm, with minimal physical resource consumption. Compared to traditional marketing
methods that rely on physical brochures, catalogs, or printed advertisements, the
recommendation system has a smaller environmental footprint. There's no need for paper
production, transportation, or disposal associated with traditional marketing materials.
There are, however, some indirect environmental considerations. By personalizing
recommendations and potentially leading to increased sales, the system could contribute
to a rise in overall consumption. Beplob Mart can mitigate this by promoting sustainable
product choices within the recommendation engine. Highlighting products made from
recycled materials, with eco-friendly packaging, or with a lower carbon footprint can
nudge users towards more environmentally conscious purchases. Additionally, the system
can be designed to promote energy-efficient products or highlight products with a longer
lifespan, encouraging users to make sustainable choices in the long run. The
environmental impact of the recommendation system is likely to be negligible compared
to the environmental impact of the products themselves and the overall operations of
Beplob Mart's e-commerce platform. However, by promoting sustainability within the
system and encouraging users to make environmentally conscious choices, Beplob Mart
can contribute to a positive environmental impact that extends beyond the immediate

benefits of the recommendation system itself.
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6.3  Ethical Aspects

The system gathers information about what users browse and what they buy. Beplob Mart
needs to be transparent and upfront about how this data is collected and used. Users
should have clear control over their data and feel comfortable that it's being handled
securely. There's also a potential pitfall to avoid: using the system to nudge users towards
certain products, even if those products aren't the best fit for the user's needs. Beplob
Mart should prioritize recommendations that genuinely help users find what they're
looking for, rather than simply trying to maximize sales. Users should also be able to see
how recommendations are generated and have the option to opt out of personalized
recommendations if they prefer.

Another concern is bias. The algorithms that power the recommendation system could
reflect biases that exist within the data itself. Beplob Mart needs to be vigilant about
monitoring the system for any signs of bias and take steps to mitigate its impact. This
might involve using more diverse data sets to train the model or implementing checks

within the algorithms themselves to prevent bias from creeping in.

6.4  Sustainability Plan
The long-term success of Beplob Mart's recommendation system hinges on continuous
improvement and responsible data management.

e Continuous Improvement: The system should be designed to continuously learn
and adapt based on user behavior. As users interact with the recommendations,
the system should gather data on successful and unsuccessful recommendations.
This data can be fed back into the model to refine its recommendations over time.
This iterative process ensures the system remains relevant and effective,
maximizing its positive impact on both users and the business.

¢ Responsible Data Management: Essential for the long-term sustainability of the
system is responsible data management. Beplob Mart needs to establish clear data
governance policies that ensure user data is collected, stored, and used ethically.
This includes adhering to relevant data privacy regulations and providing users
with clear control over their data. Additionally, the system should be designed to

minimize data storage requirements and energy consumption associated with
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running the recommendation engine.

6.5 Summary

The recommendation system has the potential to create a positive ripple effect. It can
empower users to make informed choices, foster a sense of community, and even
minimize its environmental impact. However, it's crucial to address the ethical aspects of
data collection and use. By prioritizing transparency, user control, and responsible data
management, Beplob Mart can ensure its recommendation system benefits both the
business and its customers while minimizing any negative societal or environmental
impact.
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CHAPTER 7

CONCLUSION AND FUTURE WORKS

7.1  Conclusions

The recommendation system project stands poised to revolutionize the online shopping
experience for its customers. By harnessing the power of Matrix Factorization, the system
promises a future filled with personalized product recommendations, tailored to each
user's unique preferences. This not only empowers users to discover new and relevant
products but also fosters a more engaging shopping experience. The project prioritizes a
robust testing methodology to ensure the system's effectiveness. From meticulously
evaluating recommendation accuracy and ranking to user testing that gathers real-world
feedback, Beplob Mart is committed to delivering a system that truly adds value. The
seamless integration with the existing website and the focus on a user-friendly interface
further solidify the project's commitment to user satisfaction. Beyond the technical
aspects, the project acknowledges the importance of continuous learning and adaptation.
As users interact with the system, their behavior and preferences will be continuously fed
back into the model, allowing it to refine its recommendations over time. This ensures the
system remains relevant and effective in the ever-evolving landscape of e-commerce.

The project's impact extends beyond the realm of sales. It has the potential to empower
users with informed choices, cultivate a sense of community through shared interests, and
minimize its environmental footprint compared to traditional marketing methods.
However, ethical considerations regarding data privacy, manipulation, and algorithmic
bias need to be addressed proactively. By prioritizing transparency, user control, and
responsible data management, Beplob Mart can ensure its recommendation system
benefits both the business and its customers while minimizing any negative societal or
environmental impact. In conclusion, Beplob Mart's recommendation system project
presents a compelling vision for the future of online shopping. It offers a personalized
experience, fosters a sense of community, and prioritizes responsible data practices. As
the system is implemented and evolves, it has the potential to become a powerful tool for

both customer satisfaction and business growth.
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7.2 Further Suggested Works

The successful implementation of Beplob Mart's recommendation system opens doors for
exciting future endeavors. Here are a few potential areas for exploration:

1.Incorporation of External Data Sources: Integrating external data sources, such as
social media trends or product reviews from other platforms, could further enrich the
recommendation process. This can provide the system with a more holistic view of user
preferences and product popularity.

2.Exploration of Advanced Recommendation Techniques: As the project progresses,
exploring more advanced recommendation techniques, such as collaborative filtering or
deep learning models, could unlock even greater personalization capabilities. These
techniques can leverage the connections between users and products to generate even
more relevant recommendations.

3.0mnichannel Integration: Expanding the recommendation system beyond the e-
commerce platform and integrating it with Beplob Mart's physical stores could create a
truly unified shopping experience. This could involve recommending complementary
products in-store based on a user's online browsing history or offering personalized
promotions through the mobile app.

4.Enhancing User Control and Transparency: Providing users with more granular
control over their data and the recommendation process could further build trust and user
satisfaction. This could involve allowing users to specify preferred product categories,
brands, or price ranges, or offering more transparency into how recommendations are

generated.

By continuously innovating and exploring these future works, Beplob Mart can ensure its
recommendation system remains at the forefront of e-commerce personalization. This
ongoing development will solidify Beplob Mart's position as a leader in providing a

customer-centric and engaging online shopping experience.
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Appendix A

Course Outcomes, Complex Engineering Problems (EP), and Complex

Engineering Activities (EA) Addressing

Title: SHOPPING COMPANION: SMART RECOMMENDATION FOR
YOUR HOME GROCERY

Student ID: 201-15-3457

CO Description for FYDP

CO CO Descriptions PO
Phase -1
CO1 | Integrate recently gained and previously acquired knowledge to | POl
identify a recommender problem for the Final Year Design Project
(FYDP)
CO2 | Analyze different aspects of the goals in designing a solution for this | PO2
FYDP
CO3 | Explore diverse problem domains through a literature review, delineate | PO4
the issues, and establish these goals for the FYDP
CO4 | Perform economic evaluation and cost estimation and employ suitable | PO11
project management procedures throughout the development life cycle
of the FYDP
Phase -1
CO5 | Design and develop technical solutions and system components or processes | PO3
that meet specified requirements, ensuring compliance with data analysis and
safety standards, as well as considering cultural, socioeconomic, and
environmental factors in this FYDP
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CO6

Choose and apply appropriate methodologies, resources, and contemporary
engineering and IT technologies to address complex engineering processes,
encompassing prediction and modeling, while adhering to relevant constraints
in this FYDP

PO5

CO7

Analyze societal, health, safety, legal, and cultural considerations, along with
associated responsibilities, in the context of professional engineering practice
and the resolution of this problem, employing logical reasoning guided by

contextual understanding.

PO6

COs8

Comprehend and evaluate the enduring sustainability and impact of
professional engineering endeavors in addressing intricate engineering

challenges within social and environmental frameworks.

PO7

CO9

Implement ethical principles and adhere to professional standards and norms
in this FYDP

PO8

CO10

Capable of operating proficiently both individually and as a team member or

leader across diverse teams and interdisciplinary settings in this FYDP.

PO9

CO11

Proficiently communicate with the engineering community and broader
society regarding complex engineering endeavors, including the ability to
comprehend and generate comprehensive reports and design documentation,

as well as provide and receive clear instructions throughout this FYDP.

PO10

CO12

Acknowledge the importance of self-directed and life-long learning within the
evolving landscape of technology, and possess the readiness and capability to

engage in lifelong learning endeavors.

PO12

Addressing CO (1 to 8), Knowledge Profile (K), Attainment of Complex

Engineering Problems (EP), and Attainment of Complex Engineering

Activities (EA)

Addressing CO (1 to 8), Knowledge Profile (K), Attainment of Complex Engineering
Problems (EP):
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Justification

EP
SN o Attainment CO _ ) References
Definition (with Knowledge Profile)
Our project requires data collection | Page no:
from a website and we have to
know the design of a machine [15-18]
learning-based ~ model  which | g.qtion:
covers K3 and K4.
[3.2]
[ee)
O
e O
£ 2
>3 5+
5 ) The project requires the integration | Page no:
.§° z of different components and we
D
= 3 have designed a website that [18]
2 ves 3 K5 and K6
1. é 8 covers Ko an ' Section:
= o
=] O
o o 3.2(B
2 & [3.2(B)]
2 @)
w - . .
8 We have studies existing related | Page no:
works with similar goals (K8).
[8-13]
Section:
[2.2,2.3]
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This project addresses EP-2 by
(@]
S facing challenges from the very | Page no:
0
s 2 ~ beginning like needed to apply
s 5 S . [13-14]
O £ 5 preprocessing very carefully along
2 5 2 Yes = . . .
aé_) = ~ with the applying random while Section:
§ ¥ 8 testing. An enormous dataset with
N random importing is always very | [2.4,2.5]
L
heavy.
This project addresses EP-3 by
. . Page no:
S implementing the smooth data
5 = © . o
£ =1 S collection and gathering it in a| [23.26]
3 3 2 Yes 2 system. Moreover, the system
%) < o
g > § needs to be made dynamic so that | Section:
& it keeps learning from the updated
[4.2,4.3]
data on the dataset.
This project needed to change
8 some traditional coding to add
> ) Page no:
a noise to the dataset and apply
; algorithms then. Moreover, we [13-14]
4 % Yes § also needed to engage with
= Python-PHP  framework coding | Section:
©
L which is not basic python or basic
= [2.4,2.5]
m ML coding. This grabs K4, K5,
and K6.
[72]
5 3
8 8
S c
51 € 8 No o} N/A N/A
U &)
2
=3
o g
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& e]
g s £
6. |2 & & No S N/A N/A
o = £ O
S5
5 £ °©
8 This project needed a budget that | Page no:
c
S suits an estimated amount and it is
o . . [19-21]
2 o in between 21,500 takas. This is
7 S Yes e} .
‘GE) o made with an expected amount and Section:
- derivations.
N~
m [3.4(B)]
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Addressing CO11 with Complex Engineering Activities (EA) [Some or all of the

following]:
EA Attainment o
SN o CO Justification References
Definition
Our project utilizes diverse
resources such as high-
§ performance computing Page no:
|-
§ infrastructure, GPUs, machine
et . . [21-22]
— learning frameworks, organized
° Yes .
1 % datasets, and ethical Section:
12 considerations to ensure
< systematic ~ research  and [3.5]
ul
contribute to advancements in
data analysis through website.
—
—
O
- O
© c
T 2
> L
2. S No N/A N/A
. O
< E
L
c Page no:
S Website is to be built initially to
g make a turn to innovation that [21-22]
3. c No ]
£ relates to such aim of the
2 project. Section:
wl
[3.5]
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é The project's societal impact is Page no:
g 2 4 multifaceted and begins with its
$ o O - : [19-22]
S € £ educational value. We are using
4. | I g 5 Yes o
(2] e
€ g < dataset for the initial work but Section:
9_ § S primary goal is to collect own
=
S data to work in future. [3.4,3.5]
This project expands
existing research by examining
a novel approach in Page no:
>
= analysis on footballers
8 ) [8-13]
= different ML  approaches,
5, = Yes -
I; demonstrated throug Section:
< preliminary terminologies and a
- comprehensive comparative [2.1, 2.3]
analysis, offering new insights
into the field.
Addressing CO (4, 9, 10, and 12):
SN | COs | Attainment Justification References
In order to mitigate CO4, this project
combines efficient project management
with financial control. Careful planning, Page no:
resource distribution, and budget [6-7]
1 CO4 Yes o ] ]
estimation are guaranteed to provide the Section:
best possible resource utilization [1.6]
throughout the duration of the study
project.
By putting user privacy first, gettin Page no:
) co9 Yes -y putting p y g ! g g
informed consent, and openly reporting [30-31]
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the research process, the project Section:
demonstrates adherence to ethical [5.3]
principles. It also ensures responsible
knowledge dissemination and societal
well-being  through  the  ethical
application of advanced data analysis
that complies with CO09.
3 CO10 No N/A N/A
The project's thorough data collection,
rigorous statistical analysis, careful
methodology development, and
thorough experimental results and
) o Page no:
analysis all demonstrate a dedication to [23.27]
4 CO12 Yes continuous learning (CO12) and )
) o ] Section:
adaptation ~ within  the  dynamic
[4.1, 4.4]

technological landscape. This shows a
commitment to staying up to date and
refining techniques to address modern

challenges.
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