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ABSTRACT

People frequently use e-commerce platforms as their main daily shopping method during the
global Covid-19 pandemic. E-commerce platforms are indispensable application software for
university students. There will be a notable increase in their intention to purchase, particularly
during promotional periods like Double 11. Decision-makers or the marketing department of a
company may recommend or advertise users considering consumer characteristics like gender,
age, needs, and product preferences. Their desire to purchase will grow more easily as a result,
and the dashboard results can clearly highlight each point that is significant or might affect the
sale. Thus, by utilizing suitable predictive models and dashboard tools like Power BI or Jupyter,
the underlying factors can be examined. As a result, this study examines the variables affecting
UTAR students' online buying behavior. Undergraduate students at UTAR's Kampar Campus
are the research's intended respondents. Since all the data for this study is collected at once, it
is cross-sectional in nature and uses a quantitative research methodology. The data is analyzed
using the Data Science Life Cycle. Predictive models and dashboard technologies such as
Power BI and Jupyter were used to investigate the underlying elements driving student
behavior. The findings showed that perceived ease, availability, and time-saving benefits have
a substantial impact on students’ online buying selections. Furthermore, security issues,
product quality worries, and the inability to verify things before purchasing were significant
deterrents. Lastly based on the findings, it is advised that e-commerce platforms aimed at
university students’ transparency, improve transaction security, and provide flexible return
policies to alleviate product-related concerns. Moreover, personalized marketing methods
emphasizing convenience and availability benefits may boost student involvement with online

buying platforms.
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CHAPTER 1

CHAPTER 1

Introduction

The global Internet population had been expanding quickly in this era of globalization. As of
January 2024, there were 5.35 billion internet users worldwide, which was 66.2% of the world’s
population, according to The Statistics Portal. Of this total, 5.04 billion people (62.3%) used social
media [1]. The growth of the Internet had completely changed both people’s lives and traditional

business practices.

5.35

Number of users in billions

Internet users Social media users

Figure 1. 1 Statista number of internet and social media users worldwide January 2024
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CHAPTER 1

Online shopping was an action of making purchases of goods or services via the Internet
and was commonly referred to as “E-commerce”. It offered a means for consumers to purchase
goods and services from marketers online [2]. E-commerce also known as “E-business”,
encompassed a very large online business space. Dealing online involved a number of parties,
including suppliers, distributors, and customers. E-commerce was essential to extending trade
relations globally via the Internet because it encompassed a variety of financial activities and trade-
related business aspects in addition to transactions activities. By using the Internet, computers,
information technology and communication to establish a relationship between customers and

retailers, the entire e-commerce process could be completed manually.

Online shopping was becoming more and more popular worldwide thanks to E-commerce.
By 2023, there were 2.64 billion online shoppers worldwide, predicts Yaguara.co. It represented
over 33 percent of the global population, with an increase of 80 million online shoppers since
2022. That represented a 3.1% rise in online sales [3]. According to Datareportal, at the beginning
of 2023, there were 33.03 million internet users in Malaysia, or 96.8% of the country’s total
population, and 26.80 million social media users, or 78.5 percent of the country’s total population
and there were 44.05 million active mobile phone connections, which translated to 129.1% of the
country’s total population [4]. Aside from that, Malaysians used e-commerce at high rates. 15.63
million Malaysians were making online purchases of consumer goods at the beginning of 2023,
up 8.3% from the previous year, according to Malaysia eCommerce Statistics [5]. It was
discovered that the majority of Malaysians who shopped online were driven by the benefits of
prices, the availability of reviews, and the selection of products offered by online retailers. In
addition, the convenience, free shipping, and other special offers made by online retailers drew

them in and encouraged them to make larger purchases there.

Depending on purchasing goods and services online had grown in popularity. It was not
surprising that online shopping had become more popular given the advantages of doing it from
home, comparing costs with other websites, and reading product evaluations. Consequently,
according to the latest data, there were 2.64 billion online shoppers worldwide. In 2023, the

number of online shoppers increased by 3.1% compared to the previous year [6].
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How Many Online Shoppers Are In 2023?

— 0 Billion I I I |

. . 2023 2022 2021 2020

Figure 1. 2 How Many Online Shoppers In 2023
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According to e-commerce industry experts, the total number of online shoppers was

expected to continue increasing worldwide from 2023 to 2025, with an anticipated growth of 130

million [6].

Year The Number of Online Shoppers
2025* 2.77 billion
2024* 2.71 billion

2023 2.64 billion

Figure 1. 3 Prediction Number of Online Shoppers in Next Few Years
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CHAPTER 1

1.1 Problem Statement and Motivation

Online shopping had become popular worldwide. The advancement of Internet technology had
made it possible for everyone to make online purchases of goods and services. Most often,
customers used the Internet to research products and purchase the items they wanted. However,
online shopping did bring certain problems, such as high abandonment rates and online scams.
The factors or reasons that cause university students to spend time online shopping could have
been influenced by societal values, cultural trends, politics, economy, family members and friends.

But ultimately, it was up to them how much time they spend on it.

While technology and the Internet had greatly benefited people, they have also provided
fraudsters with access to a multitude of venues and opportunities for both conventional and
innovative forms of fraud. Internet fraud was the largest and most prevalent issue that many
countries encountered. In Malaysia, there was an instance of internet buying fraud. As reported by
New Staits Time, an international student enrolled at a Malaysian university emailed the National
Consumer Complaints Centre (NCCC) with concerns about instances of online fraud. He stated
that he used an online website to purchase a mobile phone from a merchant. He accepted the
arrangement in exchange for a third of the smartphone's initial cost. Nevertheless, the phone was
a fake, so they were unable to assist him. He was taken aback upon realizing that he had been

duped by internet con artists [7].

Next, the other reason for conducting this study project was to find out if behaviour affected
UTAR students' online shopping habits. In this case, studying internet shopping habits revealed
the underlying problem. The importance of this research stemmed from the fact that during
pandemics, a growing number of people, especially university students, began shopping online.
There wasn't a single study that is specifically focused on students at private universities, despite
earlier research being analyzed in relation to the students' online buying habits. To accurately
establish whether UTAR students' online buying behaviour was influenced by perceived benefits
and hazards, a thorough analysis of their online shopping behaviour was necessary as part of this
project and with a more precise technique. This research aimed to determine how perceived risks

and benefits influenced their online shopping habits.
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CHAPTER 1

1.2  Research Objectives

1. To investigate the online shopping behavior from students' attitude in UTAR, Perak Campus.
2. To develop a predictive e-commerce model by using Power BI.

3. To visualize the predictive e-commerce model using dashboard.

1.3  Project Scope and Direction

This study's target audience was UTAR students, specifically focusing on their online shopping
habits through the use of e-commerce platforms. Because different faculty students and genders
had varied demands when it came to online purchasing, students from a variety of faculties
participated, which could have led to a more detailed and thorough outcome. Furthermore, Power

BI was utilized as a dashboard tool to generate and present a clearer visualization of the results.

1.4 Contributions

The project’s research utilized e-commerce websites such as Lazada, Shopee, Amazon and Taobao
to help decision-makers better understand and gain insights into online shopping habits of UTAR
students by identifying the factors that excited students and attracted them. Therefore, the results
of this project helped decision-makers understand which commodities college students were
interested in. As they learned more from the research, they were able to modify the strategies they
used to market their products to the appropriate target market. When this study was completed, it
demonstrated how many of the products captured students’ attention, as well as the factors

investigated and recommendations for problem-solving strategies for decision-makers.
1.5 Report Organization

The subsequent chapters presented the specifics of this study. Chapter 2 reviewed some prior
studies in this area. Next, in Chapter 3, a suggested strategy or method like Data Science Life
Cycle and Power BI was discussed. Next, Chapter 4 discussed the software’s first installation work
and some data dashboard. Moreover, in Chapter 5, the evaluation was discussed and a complete
discussion was provided. Lastly, the Conclusion and Recommendations were the final chapter in

this research.
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CHAPTER 2

Literature Reviews

The previous chapter covered the Introduction, which included the following topics: Problem
Statements and Motivation, Research Objectives, Project Scopes and Direction, Contributions and
Report Organization. This chapter, Literature Reviews, discussed the Previous Works on
University Students’ Online Shopping Behavior by Using E-commerce Platform, Limitation of
Previous Studies, Proposed Solutions, Benefit of Online Shopping Behavior, Risk of Online
Shopping Behavior, and Predictive Model.

2.1 Previous Works on University Students’ Online Shopping Behavior By

Using E-Commerce Platform

2.1.1 Students’ Online Shopping Behavior

Around the world, online shopping became more and more popular, especially in nations with
highly developed internet infrastructure that could support online marketing. In recent years, the
internet served as a global platform for consumer transactions in addition to being a networking
tool. The use of the internet has increased significantly in recent years, and it became a widely
used medium for trade, services, and the exchange of information. More than 627 million people
worldwide were said to have shopped online in 2006. The e-commerce market was expected to
grow from $228 billion in 2007 to $288 billion in 2009, according to Forrester. Ninety percent of
university students used the internet every day, and they had $200 billion in purchasing power in
the US market annually. On average, a student’s monthly available discretionary spending was
$287. Hence, given the influence that students had in the marketplace, it was critical that merchants
and instructors of consumer behavior gained a deeper understanding of this demographic’s
perspective on internet purchasing. According to Sabrina et al., university students in Malaysia

became regular consumers of various market segments due to the growth of educational services
[8].
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CHAPTER 2

2.1.2 Generation Z

Generation Z or Millennial were defined as the generation that consisted of people who were born
between 2000 and the present [9], in a world with the Internet, smartphones, laptops, freely
available networks, and digital media. Because they were raised in the social media era, members
of Generation Z were digital natives who identified with technology. They were also known as
Gen Wii, Gen Tech, Digital Natives, and Generation I. Their existence was more intertwined with
electronics and the digital world than previous generations, having been raised around the digital

world from birth [10].

2.1.3 E-commerce

The term "e-commerce" described the trading of goods, services, and information between
companies and between businesses, as well as the sale, purchase, transfer, or exchange of those
commodities and services. It was not always possible to receive goods and services over the
Internet. E-commerce development had two primary generations. American companies dominated
the market during the initial wave of e-commerce, which spanned from 1995 to 2000. Global in
reach, the second wave of e-commerce surfaced around 2000, with international companies
transacting business in several countries and languages. Moreover, the development of
technologies that reduced costs significantly while offering enhancements in functionality,
usability, software availability, ease of site development, and enhanced security and accessibility

was the main focus of current trends in e-commerce technology [11].

2.1.4 Truster Environment for E-business

Generally speaking, the degree of trust that placed in a specific person or organization within a
network environment directly correlated with the security level of that environment. To ensure a
secure environment, trust was essential. To create a trustworthy environment for e-business,
security technology needed to be used in addition to physical security measures. Organizations
could target and expand into new markets, develop business strategies, enhance customer
satisfaction, and improve their business processes thanks to the Internet. On the other hand, not
offering a secure Internet connection could result in lost revenue, missed business opportunities, a

7
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damaged reputation for quality work, and diminished customer trust. Having a secure electronic

environment was essential to using the Internet and realizing its full potential [12].

2.1.5 University students’ satisfaction of online shopping

The general public was increasingly using the Internet. Because of this, customers could easily
shop online whenever they want, day or night, and they do not have to waste time travelling,
deciding what to buy, and making in person purchases. It was estimated that in recent years, 85%
of people who used the Internet to order goods had done so. This study explored students’ intention
to make an online purchase as well as their satisfaction with that experience. Many consumers
were interested in the ability to make purchases without having to leave their current location.
Customers could also purchase the products they wanted at the best price using online tools for

price comparison and searching. This gave them an extra advantage when making purchases [13].

2.2 Limitation of Previous Studies

2.2.1 Online shopping problems

Online shopping was more convenient than driving to a store since it provided an almost infinite
number of products and the ability to compare prices. Despite the enormous advancements in
online payment and security technology, users still occasionally encountered problems when
shopping online. Typical issues included making the incorrect order or falling for online frauds.
The fact that big retailers' online and retail divisions were run by entirely different companies
seemed to be the root of many of the problems. Until lately, that was the case, and there were times
when these organizations felt more like competitors than fellow project group members. When a
customer recognized the brand name of a store, they naturally believed the two businesses were
the same. However, this was not the case, and the outcome was immense confusion and annoyance

[14].

Bachelor of Information Systems (Honours) Business Information Systems
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER 2

2.2.2 Factors Influencing Consumer Buying Behavior Online

Due to the distinctive qualities and interactions between technology and culture, consumer
behavior online differed slightly from traditional consumer behavior. Despite the commercial use
of the Internet growing exponentially, little research had been done on how the multifaceted

aspects of traditional consumer behavior changed in the context of e-commerce [15].

2.2.3 Scams on Consumer’s Attitude towards Online Shopping

Although online platforms and applications claimed the highest level of security, using the Internet
for online transactions that required the sharing of financial personal details raised concerns about
security. The vulnerability to digital scams was still a major issue that needed to be resolved. The
platforms created between the user and bank interface allowed fraudsters and hackers to take
advantage of the customer base and lure them into becoming victims. The psychological impact
of experiencing fraud during online transactions affected a customer’s attitude towards digital
marketing themes and online shopping. Security protocols were offered to bolster consumers’

favorable perceptions of online shopping [16].

A review of prior research showed that consumers' perceptions of these activities had an impact
on their attitudes towards their offline and online buying behaviors. If a customer viewed shopping
as a useful activity, there was a greater chance that they would make actual online purchases [15].
Online customers decided to use online channels for shopping rather than traditional ones because
they were lazy and thought it would take time to adopt them. They utilized e-commerce sites to
find advantages they considered, such time and convenience savings. Furthermore, people's
perceptions of the security dangers associated with online buying were impacted by the rise in

online fraud cases caused by security concerns.
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CHAPTER 2

2.2.4 Online Shopping Hesitation

Online and traditional offline purchasing channels such as phone ordering, mail order, and physical
storefronts were very different from each other. The perceived return on an individual's time,
money, and effort inputs was more valuable to online buyers than it is to offline customers.
Additionally, shopping in non-store environments and online carried additional hazards. There
were several reasons for this elevated sense of perceived risk, including a lack of human contact,
an inability to inspect the goods, a lack of security and confidence, the difficulty of returning the
item, and others physical or visible issues. Because internet purchasing carried a bigger risk than
conventional shopping, it was expected that consumers hesitated more when making purchases

online [17].

2.2.5 Problems faced by Online Customers on Ecommerce

Because of their attitude towards saving time, price flexibility, and the availability of a variety of
products on one platform, consumers became more and more drawn to online shopping. As more
customers started to trust online retailers and have shifted a sizable portion of their shopping
online, online shopping expanded over time. According to Savrul et al., two of the most recent
issues preventing businesses from participating in e-commerce were security concerns and
regulatory frameworks. One frequently cited reason why customers did not make purchases online
was a lack of trust. The fundamental element that had always been crucial in the unpredictable

online world of e-commerce was trust [18].

2.3 Proposed Solutions

2.3.1 Advantages of Online Shopping

Internet shoppers thought they can purchase goods not available in their local market and save
time when they shop online. Meanwhile, some white-collar workers and students who were
interested in fashion consumed it through online shopping. Online shopping offered certain
benefits, such as easy payment processing and reduced shopping expenses. Online bank cards,

such as those for construction, business, and industry, postal savings cards, and so forth, were the
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primary means of convenient payment. Customers could place orders for the chosen goods using
an email, feedback form, or any other method, and then waited for the goods to arrive at their
homes. E-commerce also significantly raised the transaction costs for customers because they did
not have to visit multiple stores to buy goods haggle with salespeople. Thanks to e-commerce,
consumers could quickly compare product prices, which significantly increased product price
transparency. The cost of the channel was greatly reduced and product prices were lowered with

online marketing [19].

2.3.2 Trust of online purchase intention

In electronic commerce, trust was recognized as a critical component of buyer-seller relationships
and online purchase intention. Within the realm of electronic commerce, trust encompassed the
perceptions and anticipations of online buyers regarding the attributes of the virtual vendor.
According to Kraeuter, the biggest long-term obstacle to consumers realizing the potential of e-
commerce in online environments was trust. Consumers based significant purchasing decisions on
how much they trusted the brand, the salesman, or the business. An alternative definition of trust
was customers' willingness to perceive a potential loss while they were shopping; in this sense,

trust could be thought of as a type of behavioral intention [12].

2.3.3 Consumer Perception on Security

Based on surveys conducted on online purchases, customers' top worries were security related.
According to researchers, security was not just about technology but also about organizational and
human aspects. This suggested that even with the best technical solutions and methods, a
company's efforts could be for naught if it ignored how people perceived safe websites. The
security perception of an individual was the extent to which they believed that a website or online
retailer was secure. There were serious issues with transferring sensitive data, such as credit card
numbers. They had to utilize security and give it thought in order to safeguard the information of
their clients, as internet websites were the main target of hackers. Online transactions were not

safe on the Internet [12].
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2.3.4 Customer Support

Customer support offered a range of services to help customers solve problems pertaining to the
appropriate and cost-effective use of products. Support for setup, training, maintenance, and
updates was provided. Customer service was correlated with more positive perceptions regarding
the website. Online customer loyalty and the inclination to shop online were positively impacted
by customer service. The seven components of customer assistance were installation, user training,
online help, online maintenance and repair, warranty or guarantee, and upgrade. The relative value
of various customer support components had changed within the last fifteen years. Delivering
exceptional customer service was essential to achieving customer happiness. This increased the

success rate of new goods and provided firms with a competitive advantage [15].

2.3.5 Product Information

A brief description of the product that customers wished to buy online was called product
information. This brief explanation needed to be packed with pertinent details so that readers could
make wiser decisions. This was a result of our inability to hold items and inspect their quality when
shopping online. Clear information encouraged customers to purchase the product and gave them
a sense of satisfaction. Thus, a company could display product information through visually
appealing video, audio, text, and images. Product details also showed improvement in attitudes
towards internet buying. Better information influenced more satisfied customers and better

purchasing decisions [15].

2.4 Benefit of Online Shopping Behavior

2.4.1 Perceived Benefits

The benefits of the Internet altered customer perceptions, leading them to make online purchases.
Customers' belief in and happiness with their online purchases, as well as their view that online
shopping was safer, easier, more convenient, and offered a wider selection of products than

traditional retail, were the perceived benefits [20].
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2.4.2 Convenience

The ability to quickly search for items customers were interested in and willing to buy made life
easier thanks to the Internet. Access, search, possession, and transaction were the four alternatives
that consumers had when purchasing convenience. Also, the main factor encouraging consumers
to shop online was convenience. A beneficial link between convenience and online shopping was
shown in previous research. Many investigations found that convenience had a big impact on
consumers' online buying decisions. Another variable needed to be added because it was unclear

how these two related in order to give a more thorough explanation [20].

2.4.3 Product Variety

When it came to advantages and convenience, online buying surpassed traditional retail for
customers. The buyer had to physically visit stores to find the best product when buying
conventionally, which wasted time. As a result, the Internet gave customers a wide range of
options, enabling them to compare products from various brands and varieties without having to
leave their homes and go shopping. Previous studies demonstrated a strong positive correlation
between product variety and online shopping behaviour. Further research was necessary to provide
a clearer explanation of the relationship between product variety and online buying behaviour, as

it was currently unclear [20].

2.5 Risk of Online Shopping Behaviour

2.5.1 Perceived Risk

The definition of perceived risk was "the consumer's perception of the uncertainty and adverse
consequences of buying a product or service". Research on the perception of risk in marketing and
consumer behaviour dating back to the early 1960s, along with the advent of internet shopping in
the 1990s and many more research since then, showed that customers' online shopping activity

was adversely affected by perceived risk [20].
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2.5.2 Product Risk

Product risk was the chance that a product wouldn’t work as planned or wouldn’t live up to
performance expectations. Because consumers were unable to personally inspect and test products
before making a purchase, internet shopping had a higher risk when it came to products. On the
other hand, consumers could view and test the actual products when making a traditional purchase.
This meant that compared to traditional retail, online shopping carried a higher risk. Prior research
indicated that the risk of a product negatively affected consumers' online purchasing decisions.
This was a result of the fact that buyers who made purchases online were limited to depending on

the product's scant information [20].

2.5.3 Privacy Risk

The biggest risk was privacy risk, which also arose while making online purchases. Customers
who shopped online had to divulge personal information during transactions. Additionally, as
internet shopping grew, so did the risk to consumer privacy, which made people hesitant to make
purchases online. This relationship was not entirely clear and required more data to support it and
provide more specific details because only a little prior research has indicated that privacy risk

considerably reduced online shopping behaviour [20].

2.6 Predictive Model

2.6.1 Linear Regression versus Random Forest

Random Forest was applied to classification, regression, and random survival forests. This
research explored the regression scenario and compared recently proposed variable importance
metrics from two different types of random forests to more traditional linear regression model
tools. The emphasis was on inter-regressor correlation as a key factor influencing the behaviour of
variable significance measures. The random forest variable significance technique could benefit
from a more comprehensive understanding of linear model behaviour. Random forests, on the
other hand, were nonparametric, which meant they could learn nonlinearities and interactions from

data without having to represent them explicitly. They were shown to be effective not only in the
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n > p setting, but also in data mining in the p > n environment. The grounds for adopting varying

importances were different in both circumstances.

Linear regression was a traditional parametric method that required explicit handling of
nonlinearities and interactions. The model was considered robust when the number of observations
(n) exceeded the number of variables (p). Linear regression failed when there were more variables
than observations (p>n or even p >> n), unless downsizing methods such as ridge regression, the

lasso, or the elastic net were used in tandem with one another [21].

2.7 Summary of this Chapter

This chapter discussed about the Literature Reviews, and next chapter discussed the System

Model/ Proposed Method or Approach.
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CHAPTER 3

SYSTEM MODEL (FOR RESEARCH-BASED PROJECT)

The previous chapter covered on Literature Reviews, which included the following: Previous
Work on University Students’ Online Shopping Behavior by Using E-commerce Platform,
Limitation of Previous Studies, Proposed Solutions, Benefit of Online Behavior, Risk of Online
Shopping Behavior, and Predictive Model. The System Model, which included the Proposed

Method/Approach, System requirement, Activity diagram, System block diagram was discussed

in this chapter.

3.1 Proposed Method/Approach

The processes of this project were based on the Data Science Life Cycle which was divided into

several phases in the development: (1) understanding the business problem, (2) preparing the data,

(3) Exploratory Data Analysis (EDA), (4) modeling the data, (5) evaluating the model, (6)

deploying the model. The figure below showed the DSLC methodology describing all the phases.

L
Understating

the Business
problem

6 2

Deploying the
model

Preparing the
GELE]

DATA

4  SCIENCELIFE

CYCLE
3

Exploratory
Data Analysis

5

Evaluating the

model (EDA)

4

Modeling the
data

Figure 3. 1 Data Science Life Cycle

Bachelor of Information Systems (Honours) Business Information Systems
Faculty of Information and Communication Technology (Kampar Campus), UTAR

16



CHAPTER 3

3.1.1 Understanding the Business Problem

Understanding the business problem was the first stage of the DSLC. A strong Data Science Life
Cycle began with the question “why,” because many of the world’s achievements could be linked
to the “why” question. The entire data science project was built upon this stage.

WHAT: To define the business problem or question that needed to be addressed.

HOW: To understand the objectives, requirements, and constraints of problem of this research.

3.1.2 Preparing the Data

The process of preparing the data came next, which was essential to comprehending the business
issue and gathering information to address it. In order to ensure the quality and relevance of the
data for analysis, it was acquired from multiple sources. The collected data was cleaned,
transformed, and preprocessed to make it suitable for analysis.

WHAT: Gathered relevant data from various sources.

HOW: Identified data sources, collected the data from UTAR students, and ensured its quality and

relevance to research for analysis.

3.1.3 Exploratory Data Analysis (EDA)

The third stage, also known as Exploratory Data Analysis (EDA), came before modelling, and
involved understanding the problem and the variables that could have had an impact on it. To
better comprehend the dataset, the collected data was cleaned, transformed, and preprocessed. At
this point, the data was examined and analyzed to look for patterns, correlations, and outliers.
WHAT: Cleaned, preprocessed, transformed the collected data, and explored and analyzed it to
extract insights.

HOW: Handle missing values, outliers, and normalized data using Python (Jupyter) to make the
data suitable for analysis. Visualized data and identified patterns, correlations, and outliers to better

understand it.
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3.1.4 Modeling the Data

This phase involved building, validating, and optimizing the predictive model using appropriate
algorithms to address the specified problem. Model types that were appropriate for the given
problem included clustering, regression, and classification.

WHAT: Developed and validated predictive models.

HOW: Selected appropriate algorithms, split data into current type and predictive type, in order

to evaluate model performance.

3.1.5 Evaluating the Model

A model was first be constructed, and in order to improve it, it was necessary to determine its
current status.

WHAT: Assessed model performance and results.

HOW: Use metrics like accuracy, precision, recall, or AUC to evaluate models (Power BI) and

determined if they met the research objectives.

3.1.6 Deploying the Model

Model deployment was the last phase of the DSLC. For practical use, the produced model was
integrated into applications or production systems.

WHAT: Implemented the model into production.

HOW: Integrated the model into Power BI for real-world use, monitored performance, and

maintained the model.

Every project was unique, so the Data Science Life Cycle could vary. It was crucial to carefully
analyze each step of the process because a mistake at one would have impacted the subsequent

phase and potentially ruined all the work.
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3.2 System Requirement

3.2.1 Hardware

This project used a laptop as its hardware, which was used to perform data visualization using
Power BI and data analysis utilizing prediction models like regression analysis. The following

details were displayed for the laptop used for this project:

Description Specifications

Model Huawei MateBook D15
Processor Intel Core 15-10210U
Operating System Windows 11

Graphic Intel UHD Graphics 620
Memory 8GB RAM

Storage 512GB

Table 3.2. 1 Specifications of laptop

3.2.2 Software

This project made use of Power BI software, which compiled all the data and displayed it on a

dashboard. As a result, the Power BI system requirements for completing this project were as

follows:
Description System Requirements
Operating system Windows 10 or Windows Server 2016 or later
Memory (RAM) At least 2 GB available, 4 GB or more recommended
Display At least 1440x900 or 1600x900 (16:9) required
CPU 1 gigahertz (GHz) 64-bit (x64) processor or better recommended

Table 3.2. 2 System Requirements of Power BI
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3.3 Activity Diagram
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3.4 System Block Diagram

Data Visualization using Data Visualization using
Power BI Python (Jupyter)

|

Visualizing results using Data Modeling using
Power BI Power Bl

Data Collection | — Data Cleaning —

Recommendation «— Evaluation results L

Figure 3.4 1 System Block Diagram of Data Analysis

Initially, data was collected from a group of students regarding their majors, gender, attitudes,
behaviors, and various pros and cons of online shopping. This group of students came from several
colleges, including the Faculty of Arts and Society (FAS), the Faculty of Business and Finance
(FBF), the Faculty of Information and Communication Technology (FICT), and the Faculty of
Science (FSc). The next step was data cleaning, which involved determining if any values were
empty or duplicated, and if so, replacing or removing them. Because before starting any data
analysis, it was crucial to confirm the reliability and correctness of the data. The data was moved
and merged into Power BI, and then the overview was visualized through two application types,
Power BI and Python, and the results were modeled using the Power BI tool. Finally, the findings

were evaluated, and some recommendations were provided for future decisions.

3.5 Summary of this Chapter

This chapter discussed the System Model, and next chapter continued with the Experiment or

Simulation.
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CHAPTER 4

EXPERIMENT/SIMULATION (FOR RESEARCH- BASED PROJECT)

Last chapter summarized the system model or proposed method/ approach. In this chapter will
discuss the Experiment/Simulation which involves Setting up, Visualization and segmentation,
Timeline, Data collection and preparation, Checking the null value, Duplicate value, Visualize the

results as dashboard by using Python and Jupyter.

4.1 Setting up
4.1.1 Software

There was some software that had to be installed on the laptop before the data collection can be

visualized:
1. Power BI
2. Python

3. Anaconda Prompt (Jupyter)

4.2  Visualization and segmentation

In this project, a laptop is used as hardware, while Power BI software is used to visualize data and
Python is used for data cleaning. The data of a sample of 224 students with different course
backgrounds were converted into raw data and then presented in the form of a dashboard and
visualized using Python programming tools. In addition, analysis was performed based on the

processed results.
The following are the steps of data visualization process:

I.  Data collection and preparation
II.  Checking the null value, duplicate value by using Python (Jupyter)

III.  Visualize the results by using Power BI and Python
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IV.  The graphical presentation will be analyzed and discussed
V.  Provide recommendations to improve or solve the private students’ online shopping

behaviour

4.3 Timeline
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Figure 4.3. 1 Timeline

4.4 Data collection and preparation

The process of obtaining and examining information or data from various sources in order to
evaluate findings, predict patterns and likelihood, and pinpoint answers to research issues was
known as data collection. In many forms of analysis, research, and decision-making, including
business, social science, and medical work, it was an essential stage. Thus, reliable data collection
was crucial to provide quality control, uphold research integrity, and make wise business
judgements. During the data gathering process, researchers had to decide on the data kinds, data

sources, and procedures [22].

The process of acquiring, compiling, organizing, and arranging data to make it suitable for use
in business intelligence (BI), analytics, and data visualization applications was known as data

preparation. Data preparation included tasks including profiling, cleansing, validation,
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transformation, and preprocessing. Another common duty was gathering data from multiple

internal and external sources.

As this ensured the validity of the results from BI and analytics applications, one of the primary
goals of data preparation was to ensure that the raw data being processed and analyzed was
accurate and consistent. Reconciling the various formats of two or more combined data sets was
necessary because data frequently contained errors, missing numbers, and other issues. Resolving
data issues, verifying data accuracy, and combining data sets were significant parts of data

preparation job descriptions [23].

In this process, we collected a handful of students’ responses based on each of their respective
faculty. Students’ responses were divided into several categories which are attitude, behaviours,
perceived benefits, and risks. The respondents who answered it were from different faculty of
study which are Faculty of Arts and Social Science (FAS), Faculty of Business and Finance (FBF),
Faculty of Information and Communication Technology (FICT), and Faculty of Science (FSc).

4.5 Checking the Null Value, Duplicate Value

It was critical to ensure that there were no null or duplicate values in your data, as these issues
could have made the information incomplete and meaningless. The analysis lacked completeness
and accuracy in identifying any patterns or problems if NULL values were not checked.
Additionally, this could have resulted in poor decision-making [24]. Therefore, Python (Jupyter)

was used to check the null value and duplicate value.
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The first step was to download the database and store it in the Downloads folder.
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Figure 4.5. 1 Locate the database saved

The next stage involved changing the data source by purging the data to provide consistent, error-

and anomaly-free data that facilitates data visualization and yields more insightful outcomes. To

begin data cleaning, clicked New and selected "Python 3 (ipykemel)".
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Figure 4.5. 2 Select ‘Python 3 (ipykemel)’
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Reading the data file and importing pandas were the next steps.

" jupyter Untitled Last Checkpoint: Yesterday at 3:57 PM  (unsaved changes) P Logaust
Filee Edit View Insert Cell Kernel Widgets Help Truested IPylhun3(imkernel) 0
B+ BB |4+ V| PRin B |C P | coe v —1
In [1]: import pandas as pd
In [2]): df=pd.read_excel( Questicnnaire.xlsx’)
df
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Figure 4.5. 3 Import the data and read it from located file
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The next step was to determine whether any null values existed. True indicated that there was a

null value, whereas False indicated that there wasn't one.

: Jupyter Untitled Last Checkpoint: Yesterday at 3:57 PM (autosaved) ? Logout
File Edit View Insert Cell Kemel Widgets Help Trusted | Python 3 (ipykemel) O
B+ % @& B 4+ ¥ »Rmn B C B Code =

In [3]:  #Check Null Values
df.isnull().any()

out[3]: Age False
Gender False
Faculty False
Course False
Have you ever made an online purchase before? False
How many times have you bought things online (during the past 3 months)? False
How long have u been shopping online? False
What would be your estimate of online shopping expenditure (during the past 3 months)? False
Please choose the types of products that you purchased online ( can be more than one type). False
online shopping is enjoyable False
0Online shopping is agreeable. False
Online shopping is pleasant. False
online shopping is practical. False
0Online shopping is efficient. False
I often buy goods and services online False
I spend a lot of money shopping online. False
I buy goods and services from many online market platforms. False
I buy a wide variety of products and services online. False
I feel that my debit/ credit card details may be misused if I shop online. False
I might get overcharged if I shop online as the retailer has my debit/ credit card information. False
I feel that my personal information given for a transaction to the retailer may be compromised to third party. False
I might not get what I ordered through online shopping. False
I might receive malfunctioning products. False
It is hard to judge the quality of a product over the Internet. False
Finding the right product online is difficult. False
If I shop online I cannot wait till the product arrives. False
I cannot examine the product when I shop online. False
It is not easy to cancel orders when shop online. False
I might not receive the product ordered online. False
I do not shop online because of the unavailability of reliable & well-equipped shipper. False
I shop online as I do not have to leave home for shopping. False
I shop online as I can shop whenever I want. False
online shopping makes my shopping easy. False
I shop online as I can take as much time as I want to decide. False
I shop online as I can get detailed product information online. False
I shop online as I get broader selection of products online. False
I use online shopping for buying products which are not easily available in the nearby market or are unique (new). False
I shop online as I can save myself from chaos of traffic. False
I shop online as I can save myself from market crowd. False
dtype: bool

Figure 4.5. 4 Checking null values
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Next, checked if there were any duplicate values. True indicated that there was a duplicate value,

whereas False indicated that there wasn't one.

File Edit View

Insert

: Jupyter Untitled Last Checkpoint: Yesterday at 3:57 PM (autosaved)

Cell Kernel Widgets Help

In [4]: df.duplicated()

out[4]: o False
1 False
2 False
3 False
4 False
219 False
220 False
221 False
222 False
223 False
Length: 224, dtype: bool

In[ ]:

A

Logout

| Python 3 (ipykernel) O

B + <&@ B 4 v PRin B C » Code v | B

I shop online as I can shop whenever I want. False
online shopping makes my shopping easy. False
I shop online as I can take as much time as I want to decide. False
I shop online as I can get detailed product information online. False
I shop online as I get broader selection of products online. False
I use online shopping for buying products which are not easily available in the nearby market or are unique (new). False
I shop online as I can save myself from chaos of traffic. False
I shop online as I can save myself from market crowd. False
dtype: bool

Figure 4.5. 5 Checking duplicate values
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4.6 Visualize the results as dashboard by using Power BI

The business intelligence tool Power BI was utilized in this process to visualize the results. In the

first stage, Excel-formatted sample data on students' online shopping behaviors was merged with

Power BI. First collected information from the Excel workbook to locate the database, which had

to be integrated into the application.
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Figure 4.6. 1 Get the data (Step 1 of Data Visualization)
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Figure 4.6. 2 Select Excel Workbook (Step 2 of Data Visualization)

In the following phase, the data was transformed to make certain modifications to the queries, such
as changing the names of the columns, eliminating null fields, and filtering out only the important
data that required analysis, before being loaded. This was done in the hopes that they could be
combined into a pertinent and insightful query.
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Figure 4.6. 3 Load the data (Step 3 of Data Visualization)
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Subsequently, and possibly as a last step, the data was visualized by dragging or selecting the
required data from the right side into the visualization fields to display it as a stacked column chart,

pie chart, bar chart, table, area chart, tree map, and line chart.
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File  Home Insert  Modeling  View  Optimize  Help
= o+ n g 8
@ ©hE® L BB 4EdDL & D
Get Excel Onelake SQL New Text More

ataverse  Recent Transform Refresh
datav workbook data hubw Server data sources v t

visual  box als v

Publish  Capilot
Share | Copilot Al

"] «  Visualizations » | Data >
= f Eu_:v\&u-’l\ [—u a
= g - & @ Ariude
EMEkER e
b O b R B Uk
E |]ﬂ1 = L @ @ Z Online shoppin..
Build visuals with your data HQe%A»D L EDOEED
El BEEBER L Online shoppin.
Select or drag fields from the Data pane onto the report canvas Py £ B By T N
,,,,,,,,,,,,,,,,, il WEaBkRe 2,
i = :
LT "= v /

Add data fields here

Dril

rough

Cra 1 ChE
Keep all filters an

Add drill-through fields here

= 0 Attitude Page 1 II
of 2

Figure 4.6. 4 Visualize the data (Step 4 of Data Visualization)
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Respondents' Attit“de of Ol'lline Online shopping is agreeable for respondents by Faculty Online shopping is pleasant for respondents by Faculty
Shopping based on Faculty

Online shopping is enjoyable for respondents by Faculty

»»»»»»»
Online shopping s efficient for respondents by Faculty

Figure 4.6. 5 Attitude

The bar charts showed how students felt about purchasing online in various faculties. In general,
students from the Faculty of Information and Communication Technology (FICT) had the most
positive sentiments overall, with a sizable portion strongly concurring that purchasing online was
efficient, practical, agreeable, pleasant, and pleasurable. Strongly positive comments were also
shown by the Faculty of Business and Finance (FBF), especially when it came to how enjoyable
and effective internet purchasing was. Mixed feelings were indicated by a balanced distribution of
viewpoints across the Likert scale, which was more variable among students from the Faculty of
Arts and Social Science (FAS). Ultimately, fewer respondents strongly agreed with every aspect
of online buying, indicating that Faculty of Science (FSc) students generally exhibited the least

excitement for it.
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Figure 4.6. 6 Behavior

The bar charts shed light on how students from various faculties behaved when they shop online.
Online purchases were common among FICT students, many of them agreed or strongly agreed
that they spent a lot of money, used a variety of platforms, and bought a wide range of goods and
services. Even while their purchasing patterns varied slightly, they typically engaged in a variety
of shared activities, including internet buying. FBF students also engaged in active online
purchasing, particularly when utilizing numerous platforms, but their spending was more diverse,
with a sizable portion exhibiting slight agreement or neutrality. With a mixture of agreement,
neutrality, and disagreement across all elements, FAS students showed a more balanced and less
consistent online shopping behavior, indicating less frequent and diverse online purchase. When
it came to frequency of transactions, diversity of products purchased, and use of numerous
platforms, FSC students exhibited the lowest levels of engagement with online shopping. Their

opinions tended to be neutral or disagreeable.
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Respondents' Security Risk Might get overcharged if shop online as the retailer has debit/ credit card information by Faculty
of Online Shopping based on ) AR U LA S A
Faculty

Feel that debit/ credit card details may be misused if | shop online by Faculty

s the

Agree) 5 (Strongly Agree)

reharged if shop online

Might get ove

Faculty
I Feel that personal information given for a transaction to the retailer may be compromised to third party

2 (Disagree) ©3 (Neutral) 94 {Agres) @5 (Strongly Agres)
| | |
£
k]
Faculty

Faculty

tion given for a tran:

Feel that person

Figure 4.6. 7 Security Risk

The bar charts showed the differing levels of worry about online shopping security issues across
faculties. FICT students were the most concerned, with many strongly agreeing that their debit or
credit card information could be exploited, that they could be overcharged because businesses had
their card information, and that their personal information could be stolen by other parties. FBF
students had comparable worries, notably about overcharging and personal information security,
but their replies were more equally distributed, with a mix of strong agreement, neutrality, and
dissent. FAS students showed moderate concern, with more balanced replies indicating that, while
they were concerned about these hazards, they were less nervous than FICT and FBF students. In
contrast, FSc students were the least concerned about online shopping security, with the majority
of responses leaning towards neutrality or disagreement, indicating little fear about money or

personal information being exposed.
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Respondents' PrOdUCt Ri5k Might receive malfunctioning products by Faculty
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Figure 4.6. 8 Product Risk

The bar charts showed various levels of worry among faculty about the product dangers linked
with online buying. FBF students were the most concerned about not receiving what they requested,
with many strongly agreeing that this was an issue. FICT students indicated great worry, albeit
their replies were more evenly distributed between agreement and disagreement. FAS students
were moderately concerned, whereas FSc students were the least concerned about the matter.
When it came to the possibility of receiving defective products, FICT students were the most
concerned, with many strongly agreeing, whilst FBF students had comparable concerns but with
more diverse opinions. FAS students were moderately concerned, while FSc students exhibited
minor fear. Finally, FICT students found determining product quality online to be the most difficult,
with many strongly agreeing. FBF students also struggled with this, but their comments were more
balanced. FAS students were moderately concerned, while FSc students were least worried by this
difficulty. Overall, FICT and FBF students were more concerned about online buying hazards than

FAS students, who were moderately concerned.
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Respondents' Convenience Can't wait till the product arrives when shop online by Faculty Can't examine the product when shop online by Faculty
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Figure 4.6. 9 Convenience Risk

The bar charts depicted the numerous convenience hazards connected with internet buying, as
evaluated by students from various faculties. FBF students had the most trouble selecting the
proper things online and the highest degrees of irritation when waiting for their orders to arrive.
They were also concerned about being unable to see things before purchasing and found it difficult
to cancel orders once completed. FICT students had comparable worries, particularly about the
inability to inspect things and the difficulties of cancelling orders, albeit their experiences with
discovering products and waiting for delivery differed. FAS students were moderately concerned
about all of these hazards, showing a variety of experiences but less intensity in their anxieties. On
the other hand, FSc students exhibited the least amount of anxiety regarding product discovery,
shipping wait periods, product inspection, and purchase cancellation. All things considered, the

students in FBF and FICT were most affected by these convenience hazards.
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Respondents’ Non-Delivery Risk of
Online Shopping based on Faculty
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Figure 4.6. 10 Non-Delivery Risk

The two bar charts depicted the non-delivery risks connected with online purchase, as evaluated
by students across faculties. In the first graphic, which depicted concerns about not receiving the
product ordered online, FBF students showed the greatest level of worry, with many firmly
agreeing that this was a big danger. A significant number of students agreed or were ambivalent,
showing that they were concerned about non-delivery. FICT students exhibited great concern, with
many strongly agreeing, albeit their opinions were more evenly spread. FAS students were
moderately concerned about non-delivery, with an even split of agreement, indifference, and
disagreement. Meanwhile, FSc students were the least concerned, with most responses leaning
towards disagreement or indifference, showing that non-delivery was not a huge issue for them.
The second chart focused on students' hesitation to shop online due to a lack of reputable and well-
equipped shippers. FBF students were again the most concerned, with a sizable number strongly
believing that this was a disincentive to online buying. However, there was a sizable proportion
who disagreed or were neutral, implying that while many students were concerned, others were
less affected by this issue. FICT students were also concerned, with many agreeing or strongly
agreeing, although their views varied. FAS students were moderately concerned, with a mixed bag
of replies indicating that although some found this a hindrance, others didn't. FSc students were
the least concerned about the availability of dependable shippers, with most responses being
neutral or disagreeing, indicating that this is not a serious issue for them. Overall, non-delivery
risks had the greatest impact on FBF and FICT students, while FAS students were moderately
concerned and FSc students were the least concerned.
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Figure 4.6. 11 Convenience Benefit

The bar charts depicted the convenience benefits of internet buying as viewed by students across
faculties. In the first chart, which covered the convenience of not having to leave the house to shop,
FICT students largely agreed, with a strong preference for "Strongly Agree," showing that they
placed a high value on this element. FBF students similarly valued this benefit, however their
replies were more evenly distributed throughout agreement levels. FAS and FSc students had
intermediate agreement, with fewer strongly agreeing. The second chart emphasized the
convenience of being able to shop when customers wished. FICT students were once again
unanimous, with many strongly stating that this flexibility was a big benefit. FBF students paid
great attention and appreciated the convenience. FAS and FSc students again demonstrated
reasonable agreement, with fewer strongly agreeing. The fourth figure demonstrated students'
appreciation for the time flexibility that internet shopping provided, allowing them to take as long
as they needed to decide. FICT students once again demonstrated great agreement, with FBF
students trailing closely behind. FAS and FSc students showed moderate agreement, as do the
other charts. Overall, FICT and FBF students were the most excited about the convenience benefits
of online purchasing, particularly the flexibility and ease it provided, whilst FAS and FSc students

were moderately positive but not completely convinced.
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The bar charts depicted the availability and benefits of internet purchasing as seen by students
from various faculties. In the first bar chart, which covered the benefit of getting extensive product
information online, FBF students had the highest degree of agreement, with a high concentration
of responses in the "Strongly Agree" group, showing they placed a high value on this feature. FICT
students similarly valued this benefit, however their replies were more evenly split throughout
agreement levels. FAS and FSc students had more moderate agreement, with fewer strongly
agreeing. The second chart emphasized the benefits of having access to a larger assortment of
products online. FBF students again showed considerable agreement, with a sizable number
strongly agreeing that this was a significant advantage. FICT students valued this feature as well,
albeit they were less enthusiastic about it. FAS and FSc students exhibited moderate agreement,
with some leaning towards neutrality. In the third bar chart, which evaluated the ability to purchase
things that were not widely available in adjacent marketplaces or were unique, FBF students once
again demonstrated the highest degree of agreement, with many strongly believing that this is an
essential benefit. FICT students agreed, albeit to a lesser level. FAS and FSc students again
demonstrated more intermediate levels of agreement, with fewer students completely convinced

of the benefit. Overall, FBF students are the most enthused about the availability benefits of online
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buying, particularly detailed product information, a wider selection, and access to rare or hard-to-
find items. FICT students share this enthusiasm to a significantly lower extent, whilst FAS and

FSc students are moderately optimistic but less sure.

Respondents’ Time Saving
Benefit of Online Shopping
based on Faculty

Shop online as can save from chaos of traffic by Faculty Shop online as can save from market crowd by Faculty
y Agree) 2 (Disagree) @ 3 (Neutral) ®4 (Agree) @5 (S

trongly Agree]
FAS FICT FSc F8F FAS FICT FSc

FIC Sc
Faculty Faculty

1 (Strongly Disagree) ® 2 (Disagree) # 3 (Neutral) ®4 (Agree) @5 (Strong]

Shop online as can save from chaos of traffic
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Figure 4.6. 13 Time Saving Benefit

The bar charts depicted the time-saving benefits of internet purchasing as viewed by students
across faculties. Students from the Faculty of Business and Finance (FBF) had the highest degree
of agreement in the first chart, which discussed the benefit of avoiding traffic mayhem by
purchasing online. A significant number of these students fell into the "Strongly Agree" group,
showing that they placed a high importance on time savings. Students in the Faculty of Information
and Communication Technology (FICT) likewise valued this benefit, albeit their replies were more
evenly split across the agreement levels. Students in the Faculty of Arts and Social Sciences (FAS)
and the Faculty of Science (FSc) had more moderate agreement, with fewer strongly agreeing. The
second graphic showed how shopping online allows you to avoid crowded markets. Again, FBF
students indicated considerable agreement, with a sizable majority strongly agreeing that this was
a big advantage. FICT students valued this feature as well, although they are less enthusiastic about
it. Students in FAS and FSc exhibited moderate agreement, with some leaning towards neutrality.
Overall, FBF students were the most enthused about the time-saving benefits of online shopping,
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particularly the elimination of traffic jams and congested markets. FICT students shared this
enthusiasm to a significantly lower extent, while FAS and FSc students were moderately optimistic

but less sure.

4.7 Visualize the results as dashboard by using Jupyter (Python)

This process used Jupyter (Python) which integrated matplotlib and pandas to provide results
comparable to the earlier Power BI output. First, the Jupyter notebook was opened by typing the
command "jupyter notebook" into Anaconda Prompt. The Jupyter notebook, an open-source web
program for data processing, data visualization, and scientific computing, became operational as
soon as the command was entered. To elaborate on this, the Jupyter notebook was a tool that
allowed to develop and rewrite Python data analysis code by writing a few lines of code and

running them all at once, saving the trouble of starting from scratch or starting again.

[~ Anaconda Prompt (Anaconda X op | &2

The system cannot find the path specified.

C:\Users\User>jupyter notebook

e T
SN2 =)
/N RN [\ S ]

Read the migration plan to Notebook 7 to learn about the new features and the actions to take if you are using extension
St

https://jupyter-notebook.readthedocs.io/en/latest/migrate_to_notebook7.html

Please note that updating to Notebook 7 might break some of your extensions.

[I 22:13:41.681 NotebookApp] Serving notebooks from local directory: C:\Users\User
22:13:41.681 NotebookApp] Jupyter Notebook 6.5.4 is running at:
22:13:41.681 NotebookApp] http://localhost:8888/?token=68c326a2ce81a37d1609156671b2082d58153c3d1056e9960
22:13:41.681 NotebookApp] or http://127.0.0.1:8888/7token=68c326a2ce81a37d1609156671b2082d58153c3d1056e990
22:13:41.681 NotebookApp] Use Control-C to stop this server and shut down all kernels (twice to skip confirmation).
22:13:41.763 NotebookApp]

To access the notebook, open this file in a browser:
file:///C:/Users/User/AppData/Roaming/jupyter/runtime/nbserver-24816-open.html

Or copy and paste one of these URLs:
http://localhost:8888/?token=68c326a2ce81a37d1609156671b2082d58153¢c3d1056e990

or http://127.0.0.1:8888/7token=68c326a2ce81a37d1609156671b2082d58153¢c3d1056e990

Figure 4.7. 1 Launch Jupyter Notebook in Anaconda Prompt
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Next, the database that had been saved in the Downloads folder was located.
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Figure 4.7. 2 Locate the database saved

After locating the dataset, data visualizing could begin by clicking on New and selecting ‘Python

3 (ipykernel)’.
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Figure 4.7. 3 Click on New and select ‘Python 3 (ipykernel)’
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The matplotlib library and pandas were then imported to produce static, animated, and interactive
visualizations. The sample data is transferred from the file location into the web application, where

it was displayed and ready for further visualization.

: JU pyter Untitled Last Checkpoint: a minute ago  (unsaved changes) F Logout
File Edit View Insert Cell Kemel Widgets Help Trusted | Python 3 (ipykemel) C
B+ = @ 0 4 & PRin B C M coe v | =

In [1]: dimport pandas as pd

In [2]: from matplotlib import pyplot as plt

In [3]: |df = pd.read_excel(r'C:\Users\User\Downloads\Questionnaire.xlsx")

In [4]: df
out[4]
1 buy | do not sh_op
1 often goods online I. shop | shop Online
Onljne Online Onljne On\jne Online buy ! spTgIdDaf serwigg becausir;f D?g?ﬂﬁ online as  shopping
Gender Faculty shcpplr:g thpplnlg e I; is o i; QDZ:I: money from ... unavailability have to Lﬁz: makme;
enjoyable agreeable. pleasant. practical. efficient. services s“‘;‘:.ﬂ:,""eg O':Ii’i:g of rel\al:\lz ”81 horr:gaf:;er whenever shopping
online market equipped shopping. | want. easy.
platforms. shipper.

0 Female FAS 3 3 2 2 4 5 1 4 1 3 4 4
1 Female FAS 3 5 5 5 5 5 3 5 2 4 5 5
2 Female FAS 4 1 5 2 3 2 3 4 1 3 2 4
3 Female FAS 4 2 5 4 4 4 4 3 3 5 1 5
4 Female FAS 4 4 1 4 5 5 4 5 2 2 4 4
219 Male FSc 4 2 5 5 5 3 3 4 4 =] 1 4
220 Male FSc 4 4 4 4 4 3 2 3 4 5 5
221 Male FSc 4 4 4 4 4 2 1 5 1 3 3 3
222 Male FSc 5 5 5 3 5 2 2 5 1 5 5 5
223 Male FSc El 3 5 4 5 2 2 4 2 4 5 4

224 rows = 32 columns
3

.
Figure 4.7. 4 Read the data from the located file
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To visualize the data, the matplotlib and pandas libraries were implementing, which produced the
clustered bar chart in descending order. This bar chart was visualized based on the count of attitude

(y-axis) and faculty (x-axis) and with the gender (legend).

= jupyter Untitled Lus Checkonint: 34 minues sgo (unsaved cha & o 3
= = 5 # | Pythan 3 (ipykemnel) O
B+ ZI B 4| %  PRin /B C|» v || =

In 5

Lter

N Filter datc ws wher OnLine shopping 1s
df_filtered = gF[df['Online shopping is e

ate for Male
f_flltered[df
= of_Filtered|

N Count the urrences of
nale_counts nale|F

fenale_counts = df_tenale| 'Fa

counts into a single Datafrawe for plotting
nts = pd.Dataframe({

male_counts,

: female_counts

Plotting
plt.figure(figsize=(12, 6))

t for Mole (blue bors
combined_counts| ‘Male’ |.plot(kind="bar', color='blue’, alpha=8.7, positica=8, width=8.2, label='Male')

t for Female (pink

conbined_counts| "Femal plot(kind="bar', color="pink", alpha=8.7, positlon=1, width=8.4, label="Female')

¥ Plot Lobels
plt.title( Count
plt.xlabel("Facully

plt. legend(
plt.tight_layout()

# Display plot
plt.show()
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i34
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Figure 4.7. 5 A Clustered Column Chart output of Online Shopping is Enjoyable (5)
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Figure 4.7. 7 Dashboard overview Behavior using Python (Jupyter Notebook)
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Figure 4.7. 9 Dashboard overview Product Risk using Python (Jupyter Notebook)
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Figure 4.7. 10 Dashboard overview Convenience Risk using Python (Jupyter Notebook)
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Figure 4.7. 11 Dashboard overview Non-Delivery Risk using Python (Jupyter Notebook)
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4.8 Summary of this Chapter

This chapter discussed the Experiment/Simulation, and the next chapter continued with the

Evaluation and Discussion.
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Chapter S

5.1 Evaluation and Discussion

The previous chapter covered the Experiment or Simulation, which included the following:
Setting up, Visualization and segmentation, Timeline, Data collection and preparation,
Checking the null value, duplicate value, and visualizing the results as dashboard using Python
and Jupyter. Thus, this Evaluation and Discussion chapter discussed all the dashboard that had

been developed.

5.1.1 Analysis of Figure 4.7.6 (Respondents’ Attitude)

Based on the faculty and gender of the respondents, the figure offered insights into their
perspectives regarding online shopping. Numerous trends were shown by the data. In general,
female respondents from FICT, FBF, and FAS had a more positive attitude towards online
shopping, particularly regarding how acceptable, enjoyable, and pleasant it was. More
specifically, in the FICT faculty, males viewed online shopping as more efficient and practical,
while females found it more agreeable, entertaining, and pleasant. Similarly, both genders in
the FBF faculty regarded online shopping as efficient and enjoyable, with females marginally
favoring its agreeableness and enjoyment more. Across a wide range of indicators, females at

FAS consistently held a more positive opinion of online shopping.

Male respondents viewed online shopping as more practical and efficient, especially those
from FICT and FBF faculties. However, when it came to how enjoyable and satisfactory the
experience was, their opinions differed, with females typically viewing it more favorably. The
response rate from the FSc faculty was low, which made it difficult to reach firm conclusions.
However, the available information indicated that while male viewed online shopping as more

effective and practical, females found it more acceptable and pleasurable.

In conclusion, the dashboard showed that attitudes regarding online shopping varied
according on gender, with males placing a higher importance on its efficiency and practicality,
while female typically expressed a more positive perspective in terms of enjoyment,

agreeableness, and pleasantness. These attitudes were also significantly shaped by faculty-
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specific trends, emphasizing the importance of considering both demographic factors when

attempting to explain consumer behaviour.

5.1.2 Analysis of Figure 4.7.7 (Respondents’ Behavior)

The dashboard contained faculty- and gender- specific information on respondents’ online
shopping behaviors. Compared to both gender in FICT faculty, females were more likely to
purchase a variety of goods and services from several online platforms. In contrast, FICT males
spent less and used the Internet less. FBF faculty mirrored this trend, with males reporting

higher spending but females showing a wider range of purchasing behavior.

Female respondents in FAS faculty showed greater engagement in the range of goods and
services purchased and the frequency of online shopping. Notably, despite high engagement,
gender differences in consumer behavior persisted. The data showed that for FSc faculty, which
had the fewest respondents, online shopping behavior was evenly distributed between genders.

Male and female buyers showed similar trends in frequency and variety.

Taken together, the evidence suggested that while males tended to spend more money
online, females were more likely to shop online frequently and purchase a wider variety of
goods and services. When studying consumer behavior in an academic setting, it was important
to consider the characteristics and demographics of specific departments. These insights

highlighted gender-specific patterns in online shopping behavior across faculties.

5.1.3 Analysis of Figure 4.7.8 (Security Risk)

The dashboard displayed respondents’ security concerns about online purchasing by faculty
and gender. The information showed that various groups’ views on security followed distinct
patterns. Compared to males, female respondents in FICT faculty were more concerned about
credit or debit card information being misused. Their concerns about the compromise of
personal information during transactions also followed this trend. Furthermore, FICT females
were more concerned about being overcharged when businesses obtained their credit card

information.

Within the FBF faculty, worries about security risks were evident in both genders; however,

females seemed to be slightly more concerned about the compromise of personal information
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and being overcharged. Male respondents expressed significant anxiety about information
security and card details being misused, although they were less concerned than female

respondents in other areas.

In this dashboard, FAS had fewer overall worries than those at FICT and FBF. Concerns
about security dangers were moderately expressed by female respondents and even less so by
male respondents. With the fewest replies, the FSc faculty showed modest security concerns
for both genders, suggesting either a lower perceived risk or a small level of online purchasing

activity.

Overall, the data pointed to a greater degree of security concerns among female respondents
in all faculties, but especially in FICT and FBF. These worries included worries included
potential overcharging, personal information compromise, and card detail abuse. Even though
they were less concerned overall, male respondents still showed a noticeable level of anxiety,
particularly in FBF. Understanding these security issues was essential for removing obstacles

to online buying and improving customer satisfaction through increased security and trust.

5.1.4 Analysis of Figure 4.7.9 (Product Risk)

The dashboard displayed faculty- and gender-specific product risk concerns regarding online
buying. The information showed that various groups’ perceptions of product risk followed

distinct patterns.

Both male and female respondents in FICT faculty voiced serious worries about product
risks. Male respondents were equally concerned about the challenge of determining product
quality online, while female respondents were especially anxious about receiving defective
products and not getting what they requested. In the FBF faculty, significant concerns about
product risks were displayed, but males are more concerned about receiving defective products
and finding it difficult to assess product quality. Female respondents also expressed significant
fear about these risks, along with a supplementary concern about not receiving what they

ordered.

When comparing FAS to FICT and FBF, the data showed a decrease in overall concerns.

While male respondents expressed similar concerns, though at a lesser level, female
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respondents exhibited moderate levels of worry about product quality and receiving what they
ordered. In the FSc faculty, concerns about product risk were minimal for both genders,

suggesting either a lower perceived risk or a less online purchasing activity.

Overall, the data indicates that respondents, both male and female, had strong concerns
about product risks, particularly in FICT and FBF. These worries include the possibility of
ordering the wrong item, receiving defective products, and having trouble determining the
quality of products online. Understanding these concerns was essential for removing barriers

to online purchasing and boosting customer confidence.

5.1.5 Analysis of Figure 4.7.10 (Convenience Risk)

The dashboard displayed respondents’ convenience risk concerns about online shopping by
faculty and gender. The information showed that various groups’ views on convenience risks

followed distinct patterns.

Regarding convenience risks, both male and female respondents in the FBF faculty voiced
serious concerns. Males are especially worried about not being able to inspect products before
buying them and having trouble finding the perfect product online. Female respondents were
also worried about these issues and found it difficult to cancel orders. FICT faculty respondents
displayed significant concerns about convenience risks, with males being more concerned
about not wanting to wait for a product to arrive and having trouble selecting the ideal goods
online. Female respondents also expressed significant anxiety about these risks and further

concern about unreliable shipping services.

When comparing FAS to FICT and FBF, the data showed a decrease in overall concerns.
While male respondents expressed similar concerns, through at lower levels, female
respondents exhibited moderate levels of fear about convenience issues. With fewer replies,
the FSc faculty showed both genders to be less concerned about convenience risks, suggesting

a decreased perceived risk or a reduced online shopping activity.

Overall, convenience risk concerns were evident among both male and female respondents,
particularly in FBF and FICT, according to the data. These concerns included inability to

inspect merchandise, difficulties in finding the correct product, and trouble cancelling orders.
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Addressing these concerns and improving the user experience through increased convenience

and reliability would require understanding these worries.

5.1.6 Analysis of Figure 4.7.11 (Non-Delivery Risk)

The dashboard displayed respondents' concerns about non-delivery risk when they shop online,
broken down by faculty and gender. Different groups' views of non-delivery risk showed

unique patterns in the data.

Significant concerns over non-delivery risks were expressed by both male and female
respondents in the FBF faculty. The primary concern among male respondents was the lack of
reputable and adequately prepared shippers, whilst female respondents were more worried
about not receiving the merchandise ordered online. Regarding non-delivery risks, both male
and female FICT faculty were highly concerned, with males being more concerned about the
lack of reliable shippers. Female respondents also expressed strong concerns about these
dangers, with one prominent concern being non-delivery of items ordered online. Comparing
FAS to FBF and FICT, the data showed a decrease in overall concerns. While male respondents
expressed similar concerns, albeit to a lesser degree, female respondents showed moderate

concerns about non-delivery risks. Additionally, FSc had no such concerns.

In summary, the data indicated that respondents, both male and female, had significant
concerns about non-delivery risks, especially in FBF and FICT. These concerns ranged from
fear of not receiving ordered items to fear of not having a trustworthy shipper. By
understanding these concerns was critical to removing barriers to online shopping and improve

the customer experience by increasing delivery reliability and confidence.

5.1.7 Analysis of Figure 4.7.12 (Convenience Benefit)

The dashboard offered faculty - and gender-specific insights regarding the convenience benefit
of online shopping as experienced by users. The information revealed several patterns in the

opinion of respondents of all genders and faculties regarding the ease of online shopping.
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Most female respondents from FBF stated that they bought online because it gave them the
freedom to shop whenever they want and the ability to take as much time as necessary to make
decisions. Males exhibited this tendency as well, albeit to a low degree. The notion that
convenience was a key consideration for female respondents from FBF was supported by the
fact that they found online shopping to be substantially easier. The tendency was fairly similar
for the FICT, as both male and female respondents expressed a high value on the flexibility to
purchase whenever it was convenient for them. Male respondents, however, were more likely
to say that they bought online because it saved them from having to leave their houses; this
suggested that males in FICT were motivated to avoid physical businesses. In FICT, both

genders agreed that shopping online was easier, albeit women tended to say this slightly more.

Although the percentages were smaller than in FBF and FICT, FAS exhibited a balanced
appreciation for the convenience of online shopping across genders. FAS demonstrated that
male marginally appreciated being able to shop from home more than women do. Next, FSc is
exhibited less noticeable trends, despite having the fewest responders. The convenience of not
having to leave house to shopping was valued by both genders, but generally online shopping

for convenience was less popular than it was in other academic fields.

According to the findings, ease was a major factor in online shopping behavior across all
faculties, albeit male and female perceptions of these benefits differed noticeably. Male
respondents placed more weight on the opportunity to avoid physical establishment, while
female respondents generally valued the flexibility and ease of online shopping more. These
findings highlighted how crucial convenience was while shopping online, especially for female

students in FBF and FICT faculties.

5.1.8 Analysis of Figure 4.7.13 (Availability Benefit)

Based on respondents’ gender and faculty, the dashboard analyzed the benefits of online
shopping as seen by availability. The analysis showed significant patterns in the preferences of
respondents from various categories for a wider range of products and online access to

comprehensive product details.
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Both male and female respondents from FBF strongly valued the wider range of products
that were offered online. Particularly, female valued this benefit more than male did; a greater
percentage of them agreed that they shopped online is for this reason. FBF also demonstrated
that both genders placed a high importance on being able to locate uncommon or hard-to-find
things, with male expressing a marginally higher preference. Both genders benefited greatly
from the comprehensive product information readily available online, albeit female tended to
mention this more. The tendency was similar in FICT, with both genders appreciating the
availability of innovative products and a wider assortment. In contrast to females, males in
FICT had a greater preference for comprehensive product information. This suggested that
although both genders valued the accessibility advantages, males might have prioritized
information more when making online purchases. For FSc, who had the fewest responses, there
was the least amount of interest in the accessibility advantages of e-commerce. All metrics
showed low counts for both genders, suggesting either a decreased demand for these benefits

or a general decline in online shopping activity.

Overall, the evidence pointed to the benefits of availability, such as access to unusual items,
a larger selection of products, and through product information as important motivators for
online shopping in all faculties. Male respondents also expressed considerable gratitude,
particularly for comprehensive product information, but female respondents, notably those in
FBF and FAS, placed a high value on these perks. Comprehending these inclinations could
facilitate customization of virtual retail encounters to satisfy the demands of diverse

demographic cohorts more effectively.

5.1.9 Analysis of Figure 4.7.14 (Time Saving Benefit)

The dashboard examined the advantages of online shopping in terms of time saving, broken
down by the respondents’ gender and faculty. The information shed light on why people chose
online shopping over traditional retail, which could be time-consuming due to factors like

traffic and crowded stores.

Online shopping was highly valued by both male and female respondents in the FICT
because it allowed them to avoid the traffic chaos. The number almost matched for both genders,
suggesting that they both valued this perk equally. Furthermore, the advantage of avoiding
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market crowds was valued similarly by both genders in FICT, indicating that time saving
features were important drivers of their online shopping behavior. Similar findings were seen
in the FBF, where both genders respondents valued being able to avoid traffic and saving time.
But the evidence suggested that male marginally valued this benefit more than female do. The
gender distribution was nearly equal when it comes to avoiding market crowds, indicating that

these advantages were equally significant to all genders in FBF.

The time saving advantages were also noticeable for FAS respondents, though they were
not as pronounced as they were in FICT and FBF. In FAS, female placed a somewhat higher
priority on avoiding traffic than do male, while both genders placed an equal value on avoiding
crowded markets. This suggested that FAS respondents had a moderate appreciation for the
advantages of time saving. Next is FSc, which had the fewest responses, exhibited the least
interest in the time saving advantages of online shopping. The low figures for both genders
suggested that either these benefits were not as important, or that there was less overall online

shopping in FSc.

Overall, the data showed that a major factor driving online shopping across faculties,
especially in FICT and FBF, was time savings from avoiding transportation and market
congestion. The importance of efficiency and ease in their shopping choices was highlighted
by the nearby identical valued placed on these benefits by male and female respondents in these
faculties. Understanding these incentives could facilitate customization of e-commerce
platforms to cater to the time-constrained requirements of diverse consumer segments more

effectively.

5.1.10 Analysis of Figure 4.7.15 (Predictive Model)

The figure depicted a detailed study of a predictive model for online purchasing frequency that
included demographic, behavioral, and attitudinal variables. The top left area indicated that
most responses were from female, with the majority falling between the ages of 21 and 23. The
Likert scale chart in the center assessed average scores in numerous categories, including
attitude, behavior, security, and convenience, to determine how respondents perceived these
aspects of online buying. The Random Forest model was featured in the upper right area of
prediction models. The model aimed to forecast online purchasing frequency, using scatter
plots comparing real and anticipated values and a red line demonstrating the model's fit. The

comparison showed which model better predicted internet shopping patterns.
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The Key Influencers section, which appeared at the bottom, revealed crucial elements
influencing the frequency of online purchase. It demonstrated that having a greater "Sum of
Average Behavior" considerably increased the likelihood of shopping online. Furthermore, the
"Sum of Average Time" was a significant predictor, with a resulting in reduced shopping
frequency. The study concluded that demographic characteristics, together with certain
behaviors and attitudes, had an important influence in predicting how frequently people shop
online. The visualization presented a complete overview of the elements that influenced online
buying behavior, as well as the success of various predictive models in comprehending these

patterns.

5.2 Discussion of Results

Based on the evaluation and analysis of the predictive model dashboard, the results showed
that some elements had a substantial influence on UTAR students’ online buying behavior. The
demographic study suggested that most respondents were males between the ages of 21 and 23,
implying that these segments may have had a significant impact on general online shopping

patterns.

Likert scales provided an organized method for academics to collect varied ideas and
attitudes. They allowed respondents to indicate whether they agreed, disagreed, or were neutral
on statements or questions. A Likert scale was a rating system for evaluating survey
respondents' opinions, attitudes, motivations, and other qualities. It employed several answer
possibilities that ranged from one extreme attitude to the next, with the rare moderate or neutral
option thrown in. However, the most usual scales ranged from four to seven points. Likert
scales (named after their founder, American social scientist Rensis Likert) were widely used
because they were one of the most accurate ways to examine attitudes, perceptions, and
behaviors. Likert scales were simple to build and could be used for a wide range of purposes,
including quantitative surveys. Unlike binary questions, which only offered two possible
answers, Likert-type questions gave more specific feedback on whether your product was
"good enough" or (preferably) "excellent." This strategy allowed differences of opinion to
emerge, helping researchers better understand feedback. It could also help identify areas for
improvement in the customer or employee experience. Using the same Likert scales in
longitudinal or recurrent surveys can helped track seasonal variations in customer views. For

example, quarterly survey could gauge customer loyalty to a business. With this information,
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researchers could track quarterly and annual changes in client loyalty, understanding the
brand’s current and past health and predicting how it might trend in the future [25]. The Likert
Scale analysis provided insight into student perspectives, with higher ratings in categories such
as convenience, time and product satisfaction indicating that these were important drivers of

online shopping frequency.

The Key Influencers visual in Microsoft Power Bl was a useful tool that helped users
identify and understand the factors that had a substantial impact on a given measure or outcome
in their data. It had two key features: the Key Influencers page, which ranked and showed
factors based on their impact on the selected outcome, and the Top Segments tab, which found
different groups within the data that differed significantly in relation to the outcome. This
graphic was very interactive, allowing users to investigate how changes in many parameters
affected the likelihood of a result, making it easier to extract actionable insights without the
need for complex statistical models. The Key Influencers graphic was especially useful for data
analysts and business users because it allowed them to quickly surface key insights, analyze
various segments of data, and utilize the results to inform decision-making. It was frequently
used in a variety of fields, including customer behavior analysis, operational efficiency,
financial performance, marketing effectiveness, and healthcare results. By making advanced
analytics more accessible and intuitive, the Key Influencers visual enabled businesses to make
data-driven decisions based on empirical evidence and predictive analysis [26]. The Key
Influencers in the Figure 4.7.15 confirmed that Average Time, Average Convenience Risk, and
Average Product were the best predictors of shopping frequency. These data implied that
students who prioritized time efficiency, find online shopping comfortable, and were satisfied

with their purchases were more likely to shop online regularly.

Random Forest was a powerful and versatile machine learning algorithm that is widely used
for classification and regression. It operated by training many decision trees and then displays
the mean prediction (for regression) or mode of the classes (for classification). This ensemble
technique increased the model's accuracy and robustness by reducing the possibility of
overfitting, which could happen with single decision trees. Each tree in a Random Forest was
trained on a distinct portion of the data, with some attributes chosen at random at each split
point, resulting in various trees that contributed to more accurate and generalized predictions.
The algorithm was well-known for its high accuracy, ability to handle huge datasets with higher
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dimensionality, and efficacy in determining feature importance, which aided in comprehending
the significance of each variable in the prediction process [27]. The scatter graphs comparing
real and anticipated frequencies using the Random Forest model showed a fair alignment
between the two, although some fluctuation indicated that the model could be improved. The
distribution of points around the line of perfect prediction suggested that, while the model
captures the overall trend, some deviations might be addressed by fine-tuning the model or

including more relevant information.

In summary, the findings showed that the predictive model efficiently identified critical
characteristics impacting online shopping behavior among UTAR students. While the model
predicted online shopping frequency fairly well, there was room for improvement, and it
identified areas where students’ attitudes and perceptions played a significant role in their

online shopping decisions.

5.3 Summary of this chapter

This chapter discussed the Evaluation and Discussion, and the next chapter continued with the

Conclusion and Recommendation.

60
Bachelor of Information Systems (Honours) Business Information Systems
Faculty of Information and Communication Technology (Kampar Campus), UTAR



CHAPTER 6

Chapter 6

Conclusion and Future Recommendations

The previous chapter covered the Discussion and Recommendation, which analyzed all the
dashboard that had been developed. In this final chapter, the Conclusion was discussed, and

some Recommendation were provided.

6.1 Conclusion

This study sought to examine UTAR students' online shopping behaviors during the global
Covid-19 pandemic, with a focus on the factors influencing their purchasing decisions via e-
commerce platforms. The study found that convenience, availability, and time-saving benefits
had a significant impact in encouraging students to shop online. These considerations were
especially crucial during promotional times like Double 11, when the desire to take advantage

of discounts and deals pushed students to shop online.

The study also revealed concerns that kept students from fully embracing internet buying.
Students, particularly female respondents, expressed concerns about security issues such as
personal information theft and the abuse of credit or debit card information. Furthermore,
product-related hazards, such as receiving defective items or not receiving the purchased items
at all, posed major impediments. The inability to personally inspect items before purchasing,
as well as the difficulty of cancelling orders, contributed to student’s cautious approach to

online shopping.

To address these issues, e-commerce platforms needed to establish stronger security
measures, increase product transparency, and offer flexible return policies. These
enhancements would have helped to increase trust and lower the perceived risks associated
with online purchasing. Furthermore, personalized marketing methods emphasizing the
convenience, availability, and time-saving advantages of online buying could have boosted

student engagement and satisfaction.

In conclusion, this study provided useful insight into UTAR students’ online shopping
behavior, highlighting both the opportunities and constraints that e-commerce platforms faced
when catering to this group. By addressing the identified concerns and exploiting the factors
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that motivated online purchase, e-commerce platforms could have better fulfilled the needs of

university students, resulting in increased engagement and satisfaction.

6.2 Future Recommendations

Future researchers were advised to broaden the scope of study beyond UTAR students. By
integrating students from other universities or even various age groups, the findings could
provide a more complete picture of online shopping behaviour. This would have assisted future
academics in identifying any broader tendencies that may apply to university students in
general, rather than focusing just on one institution. Broader data collection could have
improved the study’s generalizability, making the findings more applicable to a wider range of

student populations.

It was also advised that future research should include longitudinal studies to track changes
in online shopping behaviour over time. A longitudinal method would have enabled researchers
to monitor how external influences, such as technical improvements or changes in economic
conditions, influenced student behaviour. This would have provided more detailed insights into
how trends evolve, particularly during major occurrences such as the worldwide pandemic.
Long-term statistics could provide a better understanding of how these characteristics affect

online shopping patterns over time.

Another recommendation was to investigate the usage of additional machine learning
methods to improve the prediction models generated. While this study used Random Forest,
future research could compare different methods such as Gradient Boosting or Neural
Networks. Testing multiple algorithms would have increased the accuracy and resilience of the
predictive models, potentially leading to more accurate predictions of online shopping
behaviour. This would have helped future academics determine the best model for analyzing

e-commerce developments.

Furthermore, future research should investigate the impact of social media on online
shopping behaviour, as it is becoming an increasingly essential factor in consumer decision-
making. By focusing on the impact of social media marketing and peer influence, researchers

might have investigated how social platforms influence student purchasing patterns. This
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would have provided significant insights for firms looking to improve their e-commerce

strategy via social media channels, resulting in more engagement with university students.

Finally, future researchers were encouraged to incorporate psychological elements such as
customer motivation and impulse buying into their investigations. Investigating the underlying
psychological motives of Internet purchasing may have revealed deeper reasons that were not
completely explored in this study. Incorporating psychological theories would have offered a
new layer of study, providing a more comprehensive understanding of the factors influencing

students’ online shopping decisions.
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APPENDIX

Questionnaire Data
Age
224 responses
@® 18-20
@ 21-23
@ 24-26
9.8%
Gender
224 responses
® Male
® Female

48.7%

Faculty

224 responses

4D

@ Faculty of Arts and Social Science (FAS)

@ Faculty of Business and Finance (FBF)

@ Faculty of Engineering and Green
Technology (FEGT)

@ Faculty of Information and
Communication Technology (FICT)

@ Faculty of Science (FSc)
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Course

224 responses

30
23 (10.3%) 55 (15.5%)
20 (8.9%)
20
0
14 (6.3%) — 15 (6.7%)

11 (4.9%)

Accounting Banking and Finance DE JR Public relations
BBA Business Informatio...  Financial Economics Marketing cs

Have you ever made an online purchase before?

224 responses

@® Yes
® \o

How many times have you bought things online (during the past 3 months)?
224 responses

@ Never
® 1-2times
@ 3-5times
@® 6-10 times
A @ 11-20 times
@ 21 times or above
19.6%

19.6%
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How long have u been shopping online?

224 responses

@ Less than 3 months
@ 3-6 months

@ 6-12 months

® 1-2 years

@® 2-3 years

@ 3-5years

@ More than 5 years

What would be your estimate of online shopping expenditure (during the past 3 months)?

224 responses

@ Less than RM50
@® RM50 - RM100
@ RM100 - RM300
@ RM300 - RM500
@ RM500 above

Please choose the types of products that you purchased online ( can be more than one type).

224 responses

Electronic products ( Mobile... 76 (33.9%)

Clothes/ Shoes 195 (87.1%)
Jewellery/ Watches 78 (34.8%)
Home and Living (Beddings,... 50 (22.3%)
Books and Magazines 4%)
Wines and Spirits i—2 (0.9%)

Tickets (Movie, Concerts, PI... 67 (29.9%)

Software

Travel (Airline, Hotel Bookings)
Hair and Beauty (Fragrance...

Stationery

Accessories

E-BOOKS

Album

games
0 50 100 150 200
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Online shopping is enjoyable

224 responses

150
(00 113 (50.4%)
94 (42%)
50
9 2 (0.9%
; 0 (? %) (0.9%) 15 (6.7%)
1 2 3 4 5

Online shopping is agreeable.

224 responses

100

87 (38.8%)
75

62 (27.7%)

50

38 (17%)

25

23 (10.3%)

14 (6.3%)

Online shopping is pleasant.

224 responses

80

60
56 (25%)

49 (21.9%)
40

34 (15.2%)

20

11 (4.9%)
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Online shopping is practical.

224 responses

100

86 (38.4%)

75

50

44 (19.6%) 41 (18.3%)

05 33 (14.7%)

20 (8.9%)

Online shopping is efficient.

224 responses

150
123 (54.9%)
100
93 (41.5%)
50
0 (0%) 1 (0.4%)
0 |
1 2 3 4 5

| often buy goods and services online

224 responses

60
60 (26.8%)

54 (24.1%)

40 45 (20.1%) 43 (19.2%)

20 22 (9.8%)
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| spend a lot of money shopping online.

224 responses

80

62 (27.7%)
52 (23.2%)

32 (14.3%) 31 (13.8%)

| buy goods and services from many online market platforms.

224 responses

80
75 (33.5%)

60

48 (21.4%)
40 43 (19.2%)

36 (16.1%)

20 22 (9.8%)

| buy a wide variety of products and services online.

224 responses

80

60 63 (28.1%)

50 (22.3%)
40 44 (19.6%)

32 (14.3%) 35 (15.6%)

20
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| feel that my debit/ credit card details may be misused if | shop online.

224 responses

80
79 (35.3%)

60

40 43 (19.2%)

40 (17.9%) 41 (18.3%)

20 21 (9.4%)

| might get overcharged if | shop online as the retailer has my debit/ credit card information.

224 responses
80

66 (29.5%)

52 (23.2%) 48 (21.4%)

0,
31 (13.8%) 27 (12.1%)

| feel that my personal information given for a transaction to the retailer may be compromised to
third party.

224 responses

60

57 (25.4%)
52 (23.2%)

40
33 (14.7%)
20 24 (10.7%)
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I might not get what | ordered through online shopping.

224 responses

100

87 (38.8%)

75

50
47 (21%)
39 (17.4%)

05 33 (14.7%)

18 (8%)

| might receive malfunctioning products.

224 responses

80

69 (30.8%)

64 (28.6%)

42 (18.8%) 37 (16.5%)
K 0

12 (5.4%)

It is hard to judge the quality of a product over the Internet.

224 responses
100

25 84 (37.5%)
76 (33.9%)

50

25

27 (12.1%) 26 (11.6%)

11 (4.9%)
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Finding the right product online is difficult.

224 responses

80

64 (28.6%)

48 (21.4%) i)

35 (15.6%)
26 (11.6%)

If I shop online | cannot wait till the product arrives.

224 responses
60
57 (25.4%)

- 48 (21.4%)
40 43 (19.2%) 45 (20.1%)

31 (13.8%)

20

| cannot examine the product when | shop online.

224 responses

150

100 101 (45.1%)

81 (36.2%)

50

23 (10.3%)
13 (5.8%)

A9
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It is not easy to cancel orders when shop online.

224 responses
80

65 (29%)

49 (21.9%)
43 (19.2%)

35 (15.6%)

32 (14.3%)

| might not receive the product ordered online.

224 responses

80
75 (33.5%)

60

50 (22.3%)
40 43 (19.2%) 41 (18.3%)

20
15 (6.7%)

| do not shop online because of the unavailability of reliable & well-equipped shipper.

224 responses

80

60 61 (27.2%)

51 (22.8%)

46 (20.5%)
40 41 (18.3%) .

20 25 (11.2%)
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224 responses

100

75

50

25

11 (4.9%)

| shop online as | do not have to leave home for shopping.

95 (42.4%)

89 (39.7%)

24 (10.7%)

| shop online as | can shop whenever | want.

224 responses

100
75
50

25

15 (6.7%) 19 (8.5%)

84 (37.5%)

69 (30.8%)

37 (16.5%)

Online shopping makes my shopping easy.

224 responses

100
75
50

25

99 (44.2%)
84 (37.5%)

30 (13.4%)
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| shop online as | can take as much time as | want to decide.

224 responses

80

71 (31.7%)

60 63 (28.1%)

40 41 (18.3%)

32 (14.3%)

20
17 (7.6%)

| shop online as | can get detailed product information online.

224 responses

80

70 (31.3%)

52 (23.2%)

43 (19.2%)
34 (15.2%)
25 (11.2%)

| shop online as | get broader selection of products online.

224 responses

100

87 (38.8%)
75

50 58 (25.9%)

41 (18.3%)

25 26 (11.6%)

12 (5.4%)
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| use online shopping for buying products which are not easily available in the nearby market or are
unique (new).
224 responses

80
71 (31.7%)
60

40
40 (17.9%) 40 (17.9%) 40 (17.9%)

33 (14.7%)

20

| shop online as | can save myself from chaos of traffic.

224 responses

100
95 (42.4%)
89 (39.7%)
75
50
25 28 (12.5%)
3 (1 .‘3%)
0
1 2 3 4 5

| shop online as | can save myself from market crowd.

224 responses

150
100 103 (46%)
93 (41.5%)
50
1 (4
V)
0 (%) 17 (7.6%)
0
1 2 3 4 5
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Sample Data (Excel)

Age  Gender Midpoint  Gender (NuiFaculty (Ni Faculty Have you ever made Online Shopping How long have u been sh Online Onlin Onlit OnlineOnline | often b I spei I bur | buy| feel mi | fee I m [ mi ItiFin If | s | car Itis | | dcl skl sheOnLl sk Ikl silus Ishal shy
2123 Female ] 0 4 FICT Yes 6-10 times 35 years 4 4 5 4 4 3 4 2 4 4 5 34 451 3 52425 5 55455 5 5
2123 Female 4 0 4 FICT Yes 35 years 4 4 4 3 3 3 33 3 3 2 302 243 3 44214 4 44444 55
2123 Male 4 1 4 FICT Yes 23 years 3 3 3 3 3 3 3 3 3 3 3 33 333 3 33333 333333 3 3
2123 Male 2 1 5 FBF Yes 3.6 months 3 4 4 4 4 4 4 3 4 4 4 3 4 44 4 3 5543 4 4 2444 4 4 4
2123 Male 20 1 5 FBF Yes 21 times or abovi3-5 years 4 5 5 4 5 5 4 5 5 5 4 55 455 4 54555 45445 4 5 4
2123 Male 2 1 5 FBF Yes 1.2 times 35 years 2 3 3 2 4 2 43 3 3 3 33 333 3 43343 434233 4 2
2426 Female 20 0 6 FSc Yes 21 times or aboviMore than 5 years 5 4 5 4 4 5 5 4 5 2 4 22 443 2 33235 554445 55
2123 Male 20 1 5 FBF Yes 21 times or abovi6-12 months 2 3 4 4 2 3 43 3 3 4 45 3211 15211 432151 25
2123 Male 8 1 5 FBF Yes 6-10 times 23 years 4 4 3 4 5 4 4 3 3 3 3 53 523 3 54445 3 44345 5 4
2426 Female 15 0 5 FBF Yes 1120times  Less than3 months 5 4 4 4 4 4 3 4 4 3 5 33 322 2 23434 443444 33
16-20 Female 8 0 4 FICT Yes 6-10 times 3.6 months 5 5 5 3 5 5 4 4 4 1 1 32 334 2 43214 453443 4 4
2123 Male 2 1 4 FICT Yes 1-2 times 3-6 months 3 4 3 4 5 3 2 4 3 33 24 353 3 43223 343344 4 4
16-20 Female 2 0 4 FICT Yes 1.2 times 23 years 4 4 a4 4 4 3 3 4 4 4 4 4 4 444 3 54434 4 4444 4 33
2123 Male 4 1 4 FICT Yes 35 times 3-6 months 4 4 4 3 4 4 2 4 3 2 3 42 424 4 42334 432423 35
18-20 Female 20 0 4 FICT Yes 21 times or abovi3-5 years 4 4 4 4 4 4 3 4 4 2 2 35 453 2 4 2223 4 4444 4 3 4
1620 Male ] 1 4 FICT Yes 6-10 times 1-2years 4 4 4 4 4 4 4 4 4 4 4 404 432 2 3 2444 4 4444 4 4 4
2123 Male 0 1 4 FICT Yes Never 2-3years 4 4 4 4 4 4 2 4 4 2 2 22 442 2 4 2224 4 4424 4 4 4
2123 Female 4 0 6 FSc Yes 35 23 years 4 4 4 4 4 4 3 4 4 3 2 53 342 2 52312 444344 2 Y
2123 Male 4 1 4 FICT Yes 35 times 35 years 4 4 3 4 5 4 2 2 4 2 3 24 332 3 55344 545315 3 4
2123 Male 4 1 4 FICT Yes 35 times 35 years 4 5 4 3 3 3 4 5 5 5 5 44 445 3 54345 5 44433 45
2123 Male 2 1 4 FICT Yes 21 times or abovi3-5 years 4 4 4 4 5 2 3 2 4 4 4 44 455 3 54225 4 44443 55
2123 Male 4 1 3 FAS Yes 35 times 23 years 4 4 a4 4 4 3 2 2 4 3 4 44 455 3 55534 444444 4 4
2123 Female 8 0 5 FBF Yes 6-10 times 35 years 4 4 4 5 5 4 1 4 4 4 4 3 4 554 3 5 2524 4 4445 5 4 4
2123 Female ] 0 4 FICT Yes 6-10 times 35 years 5 5 5 5 & 4 5 5 5 5 5 55 554 3 23224 55545 5 3 4
2123 Female 8 0 4 FICT Yes 6-10 times Morethan 5 years 5 5 5 5 5 5 4 5 5 4 4 44 444 4 4 4445 5 5555 5 5 5
2123 Female 4 0 3 FAS Yes 35 Morethan 5 years 4 4 4 4 e 4 4 3 4 2 2 33 453 1 5 2424 444355 3 4
18-20 Female 4 0 3 FAS Yes 35 times 35 years 4 4 4 4 5 4 3 2 3 4 4 45 455 3 55445 555345 55
2123 Male 2 1 3 FAS Yes 1-2 times Morethan 5 years 4 4 3 3 5 3 2 4 4 2 2 53 235 2 53324 342233 55
2426 Female 4 0 4 FicT Yes 3.5 times. 3.5 years 5 5 5 5 5 3 2 3 2 5 5 55 8355 4 55315 55555 3 5 5
2123 Female F] 0 3 FAS Yes 6-10 times More than 5 years 5 5 5 3 5 5 2 3 3 2 2 34 255 255214 354244 4 4
2123 Male 4 1 4 FICT Yes 3-5 times 23years 4 4 4 2 5 3 13 1 44 54 255 4 55444 435113 4 4
2123 Female 4 0 6 FSc Yes 3.5 times 35years 5 5 5 4 5 4 3 5 5 2 2 52 242 2 51215 344223 2 2
2123 Male 0 1 4 FICT Yes Never 3-5years 4 4 2 4 a4 2 14 1 22 22 4535 51225555345 24
1820 Female 3 0 4 FICT Yes 6-10 times 23years 4 4 4 4 4 4 4 4 4 5 5 54 453 5 5 245 4 4 4444 4 4 4
1620 Female 30 0 4 FICT Yes 21 times or abovi3-5 years 4 4 4 4 a4 5 5 5 5 2 2 35352 2 51212 555553 35
2426 Female 3 0 5 FBF Yes 6-10 times 1-2years 5 4 4 3 5 4 2 4 4 35 53 325 2 52424 443444 33
2123 Female 8 0 5 FBF Yes 6-10 times 35years 4 4 3 4 5 4 4 2 2 4.4 53 552 152445 354445 45
2123 Male 3 1 5 FBF Yes 6-10 times 23years 4 3 4 2 5 2 2 4 4 4 4 55 451 151211 433151 35
2123 Female 0 0 6 FSc Yes Never 23years 4 4 4 2 4 1011 4.2 2 52 452 1 51214532142 44
2123 Male 8 1 6 FSc Yes 6-10 times More than 5 years 5 5 5 3 5 2 2 5 511 31232 151315555253 55
2426 Male 4 1 5 FBF Yes More than5 years 3 4 5 4 5 5 4 4 5 3 3 44 443 4 4 4445555555 55
2123 Female 4 0 5 FBF Yes 23years 4 4 4 5 5 5 5 1 1 43 44 444 3 54445555221 54
2426 Male 2 1 6 FSc Yes 35years 4 4 4 4 4 2 1 5 5 2 2 42 442 1 41315555555 35
1620 Female 2 0 5 FBF Yes 1-2years 4 4 4 2 5 1 1 4 4 4 4 54 452 1 51422 553342 44
2123 Female 4 0 3FAS Yes 35years 3 5 5 5 5 5 3 5 5 2 2 53 452 1 43324 554231 45
2123 Female E] 0 3FAS Yes 6-10 times 35years 4 5 3 5 4 5 4 2 4 43 33 1345 42134351222 53
2123 Female 4 0 3 FAS Yes 3-5 times 1-2years 3 5 2 2 4 5 1 4 353 52551 4 23313 442231 35
2123 Female 4 0 3 FAS Yes 3.5 times 23years 4 4 3 3 5 2 2 4 4 3 3 42 442 1 41344 352121 35
2123 Male 0 1 3 FAS Yes Never 6-12months 3 4 3 2 a4 1011 3 2 2 42 445 5 53452 234341 2 4
2123 Male 2 1 5 FBF Yes 1.2 times 1-2years 4 4 4 3 5 2 3 2 4 4 4 54 555 3 52452 235341 35
1620 Male 2 1 6 FSc Yes 1-2 times 6-12months 4 4 4 4 a4 1 3 2 2 4 4 42 554 2 522345055343 55
2426 Male 4 1 6 FSc Yes 3.5 times 23years 5 5 5 4 5 2 2 4 4 2 2 43 432 1 42424 543343 4 4
2123 Female 8 0 3 FAS Yes 6-10 times 35years 4 4 4 4 1 3 2 4 4 3 3 42 442 1 41334554342 45
2123 Male 0 1 4 FICT Yes Never Less than 3 months 3 3 3 2 4 1 31 155 55 555 5 5 4553 42424 1 3 4
2123 Female 15 0 3FAS Yes 11-20tmes  35years 5 5 5 4 5 5 5 5 5 22 322113 31115 555453 55
2123 Female 4 0 3 FAS Yes 3-5 times 23years 4 4 3 3 4 2 2 4 4 33 32 2448 2 53344 444342 4 4
2123 Female 8 0 3 FAS Yes 6-10 times More than5 years 4 4 4 4 4 3 4 5 5 4 4 42 222 5 3 1214 44445 2 4 4
2123 Male 4 1 3 FAS Yes 3-5 times 23years 4 4 4 4 a4 3 2 4 5 33 34 552 2 51244 444442 44
2123 Female 4 0 5 FBF Yes 35 35years 3 3 3 2 5 2 2 2 2 4 4 53 442 4 5 4354 443453 55
2123 Male 2 1 4 FICT Yes 1.2 times 1-2years 4 4 3 3 4 2 3 4 4 2 2 43 442 1 42334 3 42443 45
2123 Male 0 1 4 FICT Ves Never 1-2years 4 4 4 3 5 2 2 4 4 33 42 444 2 41234 442455 45
2123 Male 4 1 5 FBF Yes 35 times 1-2years 4 4 4 4 4 2 2 2 2 11 11 1331 33113332333 12
2123 Female 8 0 5 FBF Yes 6-10 times 1-2years 3 03 4 2 4 4 2 3 3 2 2 42 213 2 43214 34445 2 45
2123 Male 4 1 5 FBF Yes 35 times 2-3years 5 2 3 5 3 5 5 4 4 3 1 53 224 3 45525 215144 33
2123 Female 2 0 3 FAS Yes 1-2 times 3-6 months 4 1 5 2 3 2 3 4 142 13 524 3 51315 241453 2 4
2123 Female 15 0 5 FBF Yes 1120times  6-12 months 5 3 2 1 4 3 45 4 41 25 8321 3 45153 42513 4 2 4
16-20 Female 0 0 5 FBF Yes Never 3-6 months 5 1.3 1 5 1 2 1 351 21325 1 22415 421554 23
2123 Female 2 0 4 FICT Yes 1.2 times 2-3years 4 3 3 2 5 4 15 5 2 2 13 535 4 41243 251554 33
21-23  Female 8 0 4 FICT Yes 6-10 times 2-3years 5 2 2 3 4 5 55 2 52 25 455 5 55411533455 5 2
2123 Female 4 0 4 FICT Yes 35 times 3-5years 3 2 4 4 5 3 3 2 4 5 4 42 544 3 33433 425245 43
2123 Female 4 0 4 FICT Yes 35 times 3-5years 5 5 3 3 5 5 4 4 4 4 3 41 522 5 22435531541 44
21-23  Female 30 0 4 FICT Ves 21 times or abov More than 5 years 5 2 3 1 4 4 3 4 4 22 52 353 5 55341 252321 54
2123 Female 15 0 4 FICT Yes 1120times  1-2years 5 4 3 4 5 4 4 2 2 1 2 31 123 2 55413 33442 2 5 4
21-23  Female 4 0 5 FBF Ves 35 times 2-3years 4 5 5 2 5 3 33 5 33 51 324 5 23423 415532 33
2123  Female 8 0 5 FBF Yes 6-10 times 3-5years 3 4 5 5 4 5 3 2 3 13 332 252 5 331323 132214 4 4
2123 Female 4 0 5 FBF Yes 35 times 2-3years 4 4 4 5 4 1 44 2 55 41 1213 31315 15525 1 55
2123 Female 4 0 5 FBF Yes 35 times 1-2years 4 5 5 4 4 5 5 2 1 1 2 11 422 4 52553 233111 32
1820 Male 2 1 5 FBF Yes 1-2 times 1-2years 4 5 5 4 4 5 4 4 3 2 4 51 342 4 23143 424244 42
2123 Male 4 1 5 FBF Yes 35 times 2-3years 4 4 5 5 4 3 31 412 24 132 4 333332 1453545 14
2123 Male 4 1 5 FBF Yes 35 times 2-3years 5 2 5 4 4 5 3 5 2 4.4 41 3435 2 21253 54521 2 42
2123 Female 4 0 3 FAS Yes 35 times 2-3years 5 5 5 1 5 3 33 415 53 322 2 131333353531 45
21-23  Female 4 0 3 FAS Yes 3-5 times 2-3years 4 4 5 4 5 5 25 3 14 11 155 3 51235 35453 2 42
2123 Female 2 0 3 FAS Yes 1.2 times 6-12 months 5 4 1 2 4 1 35 352 532355 54345 335133 3 4
2123 Female 2 0 3 FAS Yes 1.2 times 6-12 months 4 4 1 4 5 5 45 3 14 41 154 3 145232 44134 4 12
2123 Male 2 1 3 FAS Ves 1-2 times 1-2years 4 5 2 1 4 4 41 3 23 44311 2 13524555243 45
2123 Female 4 0 5 FBF Yes 35 times Less than 3 months 4 5 5 5 5 5 41 2 24 12 242 5 35251 254551 33
21-23  Female 0 0 5 FBF Ves Never 3-6 months 503 4 4 5 5 25 2 25 12 225 1 13534 241124 45
2123 Male 2 1 5 FBF Yes 1.2 times More than 5 years 5 5 1 4 5 2 5 2 323 23 455 5 4322553252 2 55
21-23 Male 2 1 5 FBF Ves 1-2 times 3-6 months 4 4 2 1 4 2 2 5 1 2 5 34 4535 1 33442 435254 32
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3

2 4 L 1

2 3 1155
1355
5525 3
2 52

5

36 months,

6-10 times

Ves

5 FBF

2123 Male

2 5555
5 3333
5 5253
5 5 3 33

1.2 years

1-2times

Yes

2123 Male

1.2 years

Never

5 FBF
5 FBF
5 FBF

2123 Male

a

1.2 years

Never

Yes

2123 Male

4 5145

4

1

32 33

1

2

More than § years

23years

1-2times

Yes

e

6-10 times
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2123 Male 8 1 4 FICT Yes 6-10 times More than5 years 5 2 2 5 5 2 1 4 4 2 2 42 332 1 5 4444 454445 4 &
2123 Male 0 1 4 FIcT Yes Never 2-3years 5 5 3 4 4 4 3 2 1 5 5 11552 2 53244 54312 2 4 4
2123 Female 0 0 4 FICT Yes Never 1-2years 4 1 4 3 5 1 3 1 1 2 2 21 444 2 4 4225 455231 45
2123 Female 0 0 4 FICT Yes Never 3-5years 4 2 2 3 4 3 3 5 2 2 3 54 442 4 41325 44322 1 5 4
2123 Female 4 0 4 FICT Yes 3-5 times More than5 years 5 4 4 2 4 3 43 133 52 335 3 113335 145352 4 4
1820 Male 0 1 4 FICT Yes Never 3-5years 4 1 5 2 5 1 4 1 1 3 2 43 443 3 4 4235 4 43243 55
18-20 Female 0 0 3 FAS Yes Never 3-5years 4 2 5 4 4 4 4 3 3 4 4 53 441 2 33135 1543505 55
1820 Male 0 1 3FAS Yes Never 3-5years 5 2 1 2 5 3 4 3 1 2 4 42 332 3 55444 331121 55
2123 Female 4 0 3FAS Yes 3-5 times 2-3years 5 5 2 1 4 5 2 3 1 1 1 33 441 1 4 4225 552312 55
18-20 Female 2 0 3FAS Yes 1-2 times 6-12 months 5 1 3 5 4 4 4 3 4 5 4 43 352 1 4 4455 44525 2 4 4
2123 Male 4 1 4 FIcT Yes 3-5 times 6-12 months 5 3 5 3 4 3 14 2 23 12 553 3 42334 505132 4 4 4
2123 Female 2 0 4 FICT Yes 1-2times 3-5years 5 4 1 1 4 5 5 1 4 1 5 52 353 4 4 5445 545553 55
2123 Female 4 0 4 FICT Yes 3-5 times 1-2years 5 5 3 5 5 5 1 5 3 4 4 31 442 3 4 3244 55334 2 414
2123 Female 8 0 4 FICT Yes 6-10 times 2-3years 4 3 4 3 5 1 5 3 3 25 51 541 3 51234 242332 55
2123 Female 2 0 4 FICT Yes 1-2times More than5 years 5 5 5 3 5 2 2 4 3 42 51 321 3 54135 453332 5 5
2123 Female 0 0 4 FICT Yes Never 1-2years 4 5 2 4 5 3 13 5 1 4 52 254 3 4 4314 5051333 4 4
21-23 Female 2 0 4 FICT Yes 1-2times More than S years 4 2 4 3 4 5 3 5 3 1 3 42 551 2 43335 552211 55
2123 Male 4 1 4 FICT Yes 3-5 times 3-5years 5 3 2 5 5 3 2 3 3 3 2 34544 1 54245 453233 55
2123 Female 8 0 6 FSc Yes 6-10 times 1-2years 4 2 2 4 5 3 4 2 2 2 3 31552 1 233335 4453405 55
2123 Female 2 0 3FAS Yes 1-2times 1-2years 4 5 2 3 5 1 54 2 2 2 53 331 2 42255 45332 5 4 4
2123 Female 0 0 3FAS Yes Never 3-5years 5 2 3 4 5 3 5 1 1 43 31 554 1 42115 1432505 55
2426 Male 8 1 3FAS Yes 6-10 times More than5 years 5 5 4 4 5 4 4 5 5 2 2 32 252 3 54115 555445 3 3
2426 Male 4 1 3FAS Yes 3-5times More than5 years 4 3 3 3 4 4 4 4 4 2 2 42 242 3 43225 544445 4 4
2426 Male 4 1 3FAS Yes 3-5 times More than5 years 4 4 3 3 4 4 4 4 4 2 2 43 243 4 53224 545445 4 14
2426 Female 4 0 3FAS Yes 3-5 times More than5 years 4 4 4 4 5 3 3 4 4 3 3 42 242 3 43224 5454405 4 4
24-26 Female 2 0 3 FAS Yes 1-2times More than S years 4 4 4 4 4 2 2 4 4 2 2 33 343 4 43214 555445 45
2426 Male 2 1 5 FBF Yes 1-2times More than5 years 5 4 4 4 5 3 3 4 4 2 2 33 243 4 43224 555445 4 4
2426 Male 2 1 5 FBF Yes 1-2 times 3-5years 4 3 3 3 5 3 3 4 2 2 2 32 243 4 4 3224 4 444405 55
2426 Male 4 1 5 FBF Yes 3-5 times 3-5years 5 4 4 5 5 3 3 4 4 3 3 42 243 4 43224 555445 55
246 Male 4 1 5 FBF Yes 3-5 times 3-5years 4 3 4 3 5 2 2 3 3 2 2 32 2432 3 4 4235 545445 55
2123 Male 4 1 5 FBF Yes 3-5 times 3-5 years 5 4 4 4 5 4 4 5 4 2 2 32 243 4 43224 544445 5 5
2123 Male 4 1 5 FBF Ves 3.5 times 3-5 years 4 4 a4 5 3 3 4 3 33 42 143 4 43234 555445 55
2123 Female 8 0 4 FICT Yes 6-10 times 3-5 years 4 5 5 2 4 2 3 2 1 13 53 443 3 55225 2 4234 4 4 4
21-23 Female 2 0 4 FICT Yes 1-2times 1-2years 4 501 5 4 2 1 2 214 32 1111 43234 3352351 55
2123 Female 2 0 4 FICT Yes 1-2times 6-12 months 5 2 5 2 5 2 13 4 23 32 552 3 43224 345135 45
2123 Female 4 0 4 FICT Yes 3-5 times 3-5 years 5 5 2 1 5 5 5 3 3 2 2 31 334 4 53235 543255 45
2123 Female 0 0 4 FICT Yes Never Less than 3 months 4 1 3 2 4 1 33 1 11 31 213 1 55452 35415 2 4 3
2123 Female 0 0 4 FICT Yes Never 2-3years 5 4 3 4 5 3 1 2 4 42 35 552 2 43345 443554 55
2123 Female 4 0 4 FICT Ves 3.5 times 3-5 years 4 3 a4 5 4 3 2 2 2 3 3 42 4502 3 4 4344 453451 5 4
2123 Female 8 0 4 FICT Yes 6-10 times 2-3 years 4 4 a4 3 4 5 1 1 2 2 5 43 443 3 35215 44422 1 45
2123 Female 4 0 4 FICT Ves 3.5 times 12 years 5 2 5 2 4 3 2 3 3 4 4 41 221 5 3 1544 5 44332 55
2123 Female 0 0 4 FICT Yes Never 2-3years 5 3 5 4 4 3 4 2 1 2 2 53 441 3 45454 3 44342 55
21-23 Female 0 0 4 FICT Yes Never 2-3years 5 5 4 4 4 2 3 4 3 5 5 52 442 1 5 4445 254222 5 4
2123 Female 0 0 4 FICT Yes Never 3-5years 5 3 5 2 5 4 15 4 3 2 33 443 5 52445 5 42332 55
21-23  Female 8 0 5 FBF Yes 6-10 times More than § years 5 5 5 5 5 5 5 5 5 4 4 54 45 2 1 4 2414 5 55255 5 § §
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Code (Predictive Model 1)

from sklearn.model selection import train_test split
from sklearn.ensemble import RandomForestRegressor
from sklearn.metrics import mean_squared_error, r2_score

# Assuming your data is already prepared
df = dataset

# Split data into features (X) and target (y)

# Define the features (X) based on the key influencers

X = df[['Gender (Numeric)', 'Faculty (Numeric)', 'Mid Age',
'Average Attitude', 'Average Availability', 'Average Behavior',
'Average Convenience', 'Average ConvenienceRisk', 'Average Nondelivery',
'Average Product', 'Average Security', 'Average Time']]

# Define the target variable (y)
y = df'Frequency Numeric']

# Split into training and testing sets
X train, X test,y train,y test=train test split(X,y, test size=0.2, random_state=42)

# Train the model
model = RandomForestRegressor(n_estimators=100, random_state=42)
model.fit(X_train, y_train)

# Make predictions
df["Predicted Online Shopping Frequency'] = model.predict(X)

# Calculate R"2 and MSE
12 =12_score(y, df'Predicted Online Shopping Frequency'])
mse = mean_squared_error(y, df['Predicted Online Shopping Frequency'])

print(fR-Squared: {r2}")
print(fMean Squared Error: {mse}')

from sklearn.metrics import mean_squared_error, r2_score

# Assuming df now has 'Predicted Online Shopping Frequency' and 'Online Shopping
Frequency Numeric'

r2 =12_score(df['Frequency Numeric'], df['Predicted Online Shopping Frequency'])

mse = mean squared error(df['Frequency Numeric'], df['Predicted Online Shopping
Frequency'])

print(fR-Squared: {r2}")
print(fMean Squared Error: {mse}")
print

import matplotlib.pyplot as plt
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# Plot the predicted vs actual values for the entire dataset
plt.figure(figsize=(10, 6))

plt.scatter(y, df]'Predicted Online Shopping Frequency'], color='blue')
plt.plot([y.min(), y.max()], [y.min(), y.max()], color="red', linewidth=2)
plt.xlabel('Actual Online Shopping Frequency')

plt.ylabel('"Predicted Online Shopping Frequency')

plt.title("Actual vs Predicted Online Shopping Frequency (Random Forest)")
plt.grid(True)

plt.show()

Code (Predictive Model 2)

import pandas as pd

from sklearn.model_selection import train_test split, cross_val score
from sklearn.preprocessing import LabelEncoder

from sklearn.ensemble import RandomForestRegressor

from sklearn.metrics import mean_squared_error, r2_score

import matplotlib.pyplot as plt

import numpy as np

# Load your dataset (update the path and filename as necessary)
data = pd.read_excel(r'C:\Users\User\Desktop\Dataset.xIsx")

# If 'Online Shopping Frequency Numeric' doesn't exist, create it
if 'Online Shopping Frequency Numeric' not in dataset.columns:
def convert frequency to value(frequency):

if frequency == "1-2 times":
return 1.5

elif frequency == "3-5 times":
return 4

elif frequency == "6-10 times":
return 8

elif frequency == "11-20 times":
return 15

elif frequency == "21 times or above":
return 21

return 0

dataset['Online ~ Shopping Frequency Numeric'| = dataset['Online

Frequency'].apply(convert frequency to value)

# Encode categorical variables

label encoder = LabelEncoder()

dataset['Gender Encoded'] = label encoder.fit transform(dataset['Gender'])
dataset['Faculty Encoded'] = label encoder.fit transform(dataset['Faculty'])

Shopping

# If there is no grouping variable like 'CustomerID', compute standard deviation and range

without grouping
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dataset['Time StdDev'] = dataset['Average Time'].std()
dataset['ConvenienceRisk StdDev'] = dataset['Average ConvenienceRisk'].std()

dataset['Time Range'] = dataset['Average Time'].max() - dataset['Average Time'].min()
dataset['ConvenienceRisk Range'] = dataset['Average ConvenienceRisk'].max()
dataset['Average ConvenienceRisk'].min()

# Create interaction terms

dataset['Time ConvenienceRisk Interaction'] = dataset['Average Time'] *
dataset['Average ConvenienceRisk']
dataset['Attitude Product Interaction']
dataset['Average Product']

dataset['Average Attitude'] *

# Create polynomial features
dataset['Time Squared'] = dataset['Average Time'] ** 2
dataset['ConvenienceRisk Squared'] = dataset['Average ConvenienceRisk'] ** 2

# Define features and target based on new and existing features

X =
dataset[['Average Attitude',’Average Convenience',’Average Product',Average Behavior','F
aculty Encoded','Gender Encoded','Mid Age'

1l
y = dataset['Online Shopping Frequency Numeric']

# Split the dataset into training and testing sets
X train, X test, y train, y test =train test split(X, y, test size=0.2, random_state=42)

# Initialize and train the Random Forest Regressor

rf model = RandomForestRegressor(n_estimators=100, random_state=42, max_depth=10,
min_samples_split=2)

rf model.fit(X_train, y train)

# Make predictions on the test set
y_pred_test rf=rf model.predict(X test)

# Calculate performance metrics
mse_rf=mean_squared error(y_test,y pred test rf)
r2 rf=12 score(y test,y pred test rf)

print(f"Random Forest with New Features - Mean Squared Error on Test Set: {mse rf}")
print(f"Random Forest with New Features - R-Squared on Test Set: {r2 rf}")

# Perform 5-fold cross-validation
cv_scores_rf=cross val score(rf model, X, y, cv=5, scoring="r2")

print(f'Random Forest with New Features - Cross-Validation R-Squared Scores:
{cv_scores rf}")

print(f'Random Forest with New Features - Mean Cross-Validation R-Squared:
{np.mean(cv_scores_rf)}")
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print(f'Random Forest with New Features - Standard Deviation of Cross-Validation R-Squared:
{np.std(cv_scores_rf)}")

# Plot the predicted vs actual values for the test set

plt.figure(figsize=(10, 6))

plt.scatter(y test, y pred test rf, color="blue")

plt.plot([y _test.min(), y test.max()], [y test.min(), y test.max()], color="red', linewidth=2)
plt.xlabel('Actual Online Shopping Frequency')

plt.ylabel('Predicted Online Shopping Frequency')

plt.title('Actual vs Predicted Online Shopping Frequency (Random Forest with New Features)')
plt.grid(True)

plt.show()
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