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PREFACE

We are pleased to present the proceedings
of ICACT 2024 and extend a warm
welcome to all authors and delegates
attending this prestigious event. We are
confident that the insights within will be
both enlightening and transformative. This
year marks a special milestone as the
Faculty of Computing at NSBM Green
University proudly hosts the International
Conference on Advanced Computing
Technologies (ICACT 2024) for the first
time, pushing the frontiers of academic
exploration. NSBM continues to lead in
higher education by fostering innovation
and promoting scholarly exchange.

ICACT 2024, under the theme
"Empowering  Digital  Transformation
through Advanced Computing Innovations"
boldly ventures into the rapidly evolving
technological landscape. In an age where
digital advancements are  reshaping
industries and societies, this conference
seeks to ignite discussions on the role of
technology in driving meaningful and
positive change. Emerging technologies
have become essential for organizations and
nations, presenting new opportunities and
challenges at the intersection of business
and technology.

This conference serves as an important
platform to unite local and international
researchers, academics, and industry leaders
in exploring the profound effects of digital

transformation on society. The chosen
theme underscores the urgent need to
harness digital innovation for social
progress. Through strategic implementation,
businesses, governments, and communities
can work together to accelerate positive
societal change via emerging technologies.

As we embark on this intellectual journey,
we extend our heartfelt gratitude to Prof. E.
A. Weerasinghe, Vice-Chancellor of NSBM
Green University, and Prof. Chaminda
Rathnayaka, Deputy Vice-Chancellor, for
their unwavering support and visionary
leadership. Special thanks go to Prof. J.
Baratha Dodankotuwa, Head of Academic
Development and Quality Assurance, for
his valuable contributions, and to Prof.
Chaminda Wijesinghe, Dean of the Faculty
of Computing, for his expert guidance and
knowledge.

We sincerely appreciate all the local and
international presenters and participants
whose contributions enhance the quality of
this conference. ICACT 2024’s success is a
result of the hard work and dedication of
our reviewers and the diligent efforts of the
Conference Organizing Committee.

In conclusion, we expect ICACT 2024 to
spark rich academic discussions and
generate innovative solutions that contribute
to a digitally transformed and progressive
future. We wish all attendees a rewarding
and memorable experience.

The Conference Organizing Committee
ICACT 2024



MESSAGE FROM VICE-CHANCELLOR

Prof. E.A. Weerasinghe
Vice Chancellor

It is with immense pleasure and pride that |
warmly welcome you to the International
Conference on Advanced Computing
Technologies (ICACT) 2024, hosted by the
Faculty of Computing at NSBM Green
University. As we launch this inaugural
research conference, we find ourselves at
the intersection of academia, innovation,
and the transformative potential of digital
technologies.

Our theme for ICACT 2024, “Empowering
Digital Transformation through Advanced
Computing Innovations” highlights the
ever-evolving landscape of research and
innovation. In today’s fast-paced global
environment, the seamless integration of
emerging technologies with business
processes is not just relevant—it is essential
for driving societal progress. ICACT 2024
builds on the success of our previous
initiatives, serving as a beacon for scholars,
researchers, and industry experts to come
together and examine the profound impacts
of digital transformation. We stand on the
brink of a new era, where the fusion of
advanced computing technologies with
business operations holds the potential to

streamline processes and shape a future that
is both sustainable and inclusive.
Universities play a crucial role in driving
research and  fostering  innovation,
contributing to economic and societal
development. ICACT 2024 exemplifies this
commitment by providing a platform for
multidisciplinary researchers to share their
work and engage in productive discussions
on how digital technologies can empower
businesses to operate more efficiently and
contribute to societal growth. | extend my
heartfelt congratulations to the organizing
committee for their dedication to crafting a
conference that promises to be a wellspring
of knowledge, ideas, and innovative
solutions. The high-quality papers and
expert insights presented at this event are a
reflection of our academic community's
commitment to advancing the boundaries
of knowledge.

A special thanks goes out to all the
presenters and delegates whose
contributions enrich our conference with
insightful presentations and meaningful
dialogues. Your participation plays a key
role in strengthening our university’s
research culture and, more importantly, in
supporting broader national development. |
eagerly  anticipate  the  stimulating
discussions that will take place at ICACT
2024. May this conference serve as a
source of inspiration, collaboration, and
transformative ideas, propelling us toward a
future where digital transformation not only
enhances business processes but also
accelerates positive societal change.

Thank you!



MESSAGE FROM DEPUTY VICE-CHANCELLOR

Prof. Chaminda Rathnayake
Deputy Vice Chancellor

It is with great pleasure that | extend my
warmest greetings to the inaugural
International Conference on Advanced
Computing Technologies (ICACT 2024),
hosted by the Faculty of Computing at
NSBM Green University. As the Deputy
Vice-Chancellor, I am honored to welcome
you to this esteemed event centered around
the  theme "Empowering Digital
Transformation through Advanced
Computing Innovations”.

In a time of remarkable technological
progress, the influence of digital
transformation on various aspects of
society is both profound and wide-reaching.
ICACT 2024 provides an essential platform
for sharing ideas, insights, and research that
deepen our collective understanding of the
transformative role of digital innovation. At
NSBM  Green University, we are
committed to nurturing an environment that
promotes academic excellence, innovation,

VI

and collaboration.  This  conference
perfectly aligns with our mission to
encourage cutting-edge research and
stimulate discussions that contribute to the
advancement of business practices and
societal well-being.

As we engage in discussions focused on
empowering digital transformation through
advanced computing, | encourage each of
you to actively participate, share your
knowledge, and explore opportunities for
collaboration. The diverse viewpoints
represented here will undoubtedly enhance
our understanding of the challenges and
opportunities that emerging technologies
bring, especially in how they streamline
and optimize business processes.

I would like to extend my sincere
appreciation to the organizing committee,
presenters, reviewers, and all participants
for their dedication and efforts in bringing
ICACT 2024 to life. Your commitment to
advancing knowledge and driving positive
change is truly commendable, and | am
confident that this conference will foster
meaningful developments in the field of
business innovation through technology.
May your experiences at ICACT 2024 be
both intellectually  stimulating and
personally rewarding. | wish you a highly
productive and inspiring conference.

Thank you!



MESSAGE FROM THE HEAD OF ACADEMIC DEVELOPMENT AND

QUALITY ASSURANCE

S

Prof. J Baratha Dodankotuwa

Head Of Academic Development and Quality
Assurance

It is my distinct pleasure to extend a
warm welcome to all  participants,
researchers, and scholars who have
gathered for the inaugural International
Conference on Advanced Computing
Technologies (ICACT 2024), proudly
hosted by the Faculty of Computing at
NSBM Green University. As the Head of
Academic  Development and Quality
Assurance, | am thrilled to witness the
assembly  of  brilliant minds and
groundbreaking ideas converging around
the central theme of "Empowering Digital
Transformation through Advanced
Computing Innovations”.

The rapidly evolving digital landscape is
not only revolutionizing academia and
industry but also fundamentally
transforming the way we live and work.
ICACT 2024 provides an exceptional
platform for us to delve into the many ways
in which emerging technologies—such as
artificial intelligence, big data analytics,
cloud computing, and blockchain—are
driving this digital revolution. These
technologies hold the potential to reshape
business processes, making them more
efficient, agile, and adaptable to the
challenges of the modern world. The
conference encourages us to explore how
leveraging  such  technologies  can

il

streamline operations, optimize decision-
making, and create new opportunities for
growth and innovation.

At NSBM Green University, we are
dedicated to upholding the highest
standards of  academic  excellence.
Conferences like ICACT play a critical role
in fostering a culture of inquiry,
collaboration, and continuous
improvement. As we embark on this
intellectual journey, | urge you to actively
engage in the sessions, present your
research, and participate in insightful
discussions with your peers. The theme of
this conference, focusing on digital
transformation, emphasizes the need for
businesses and societies to adapt swiftly
and strategically to the digital era. By
embracing advanced computing
technologies, businesses can smooth out
complex processes, reduce inefficiencies,
and accelerate their path to success.

I would also like to take this opportunity to
express my heartfelt gratitude to the
organizing committee, and all contributors
who have worked tirelessly to bring ICACT
2024 to life. Your unwavering dedication to
advancing  knowledge and fostering
innovation is pivotal to the success of this
conference. It is our hope that the
knowledge shared, and the collaborations
formed here will deepen our understanding
of the transformative power of digital
technologies, while also highlighting their
ability to drive business innovation and
societal progress. May your experience at
ICACT 2024 be intellectually enriching
and may the connections you make during
this conference lead to fruitful partnerships
that further propel the boundaries of
technology-driven business and societal
advancements.

Thank you!



MESSAGE FROM THE DEAN

Prof. Chaminda Wijesinghe
Dean, Faculty of Computing

Dear Students, Faculty Members, and
Esteemed Guests,

It is with immense pride and joy that |
extend my heartfelt congratulations to all
participants and organizers of the first-time
conference on International Conference on
Advanced Computing Technologies
(ICACT 2024) of the Faculty of Computing
at NSBM Green University. Today marks a
significant milestone in our academic
journey, showcasing the innovative spirit,
dedication, and intellectual prowess of our
students.

The establishment of this first-ever
conference is a testament to our
commitment to fostering a robust research
culture within the Faculty of Computing. It
provides a unique platform for our students
to present their pioneering research, engage
in scholarly discussions, and collaborate

VIl

with peers and experts in the field. Your
hard work, curiosity, and passion for
knowledge have brought us to this
remarkable moment, and | am confident
that the insights and discoveries presented
today will pave the way for future
advancements in computing and
technology. | would like to express my
gratitude to the faculty members,
reviewers, and staff whose guidance and
support have been instrumental in the
success of our students' research endeavors.
Your unwavering dedication to nurturing
the next generation of innovators is truly
commendable. To our students, | commend
you for your perseverance and creativity.
Your contributions are not only significant
to your personal growth but also to the
broader field of computing. As you present
your research, remember that this
symposium is just the beginning of your
journey as a researcher and thought leader.
Congratulations once again to all
participants  for  your  outstanding
achievements. | wish you a productive and
inspiring symposium. Let us celebrate this
momentous occasion and look forward to
many more successful research symposia in
the years to come.

Thank you!



MESSAGE FROM THE CONFERENCE CHAIR

Dr. Mohamed Shafraz
Conference Chair, ICACT 2024

| am deeply humbled and honored to share
this message for the first-ever International
Conference on Advanced Computing
Technologies (ICACT) 2024, which will
take place on 24th October 2024 at NSBM
Green University. As South Asia’s first
green university, NSBM Green University
continuously strives to make meaningful
contributions to the nation and the global
community  through  research  and
development, embodying our essential role
in advancing academic endeavors.

The theme of ICACT 2024, "Empowering
Digital Transformation through Advanced
Computing Innovations,” highlights the
vital role of digital innovation in today's
world. The conference aims to explore
how technologies like Al, machine
learning, 10T, and cloud computing are
reshaping sectors such as healthcare,
education, business, and governance.
These emerging technologies are no longer
confined to IT but drive efficiencies,
optimize decision-making, and solve
complex societal challenges across
industries. This conference serves as a
platform to explore the transformative
potential of these innovations and how

they can accelerate not only business
success but also social and economic
progress. In making ICACT 2024 a reality,
countless individuals have contributed to
every phase of the process.

This achievement would not have been
possible without the visionary leadership
of our Vice-Chancellor, Prof. E.A.
Weerasinghe, whose guidance and
encouragement have been a constant
source of strength. I would also like to
extend my heartfelt gratitude to Prof.
Chaminda Rathnayake, Deputy Vice-
Chancellor, and Prof. Baratha
Dodankotuwa, Head of Academic
Development and Quality Assurance, and
Prof. Chaminda Wijesinghe, Dean of
the Faculty of Computing for their
immense support in enhancing the
research culture at NSBM.

On behalf of the Organizing Committee, |
would like to express a special note of
gratitude to all local and international
speakers, authors, reviewers, researchers,
and presenters for their invaluable
contributions to ICACT 2024. Your time,
efforts, and insights are what make this
conference a success. As the Conference
Chair, | encourage all participants to
actively engage in discussions, share their
valuable expertise, and seek collaborative
opportunities. The collective knowledge
and expertise gathered here have the
potential to drive significant change. Let
us seize this moment to shape the digital
transformation narrative, ensuring it aligns
with our shared values, enhances business
processes, and propels us toward a future
where technology is a powerful force for
positive societal change. Thank you.
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KEYNOTE SPEECH |

Abstract: Cybersecurity continues to be a significant

challenge with reports stating cybercrime will cost the

global community $10.5 trillion by 2025. Cybercrime

is not a new problem, but the scale is escalating to

new levels, and the impact cuts across all of society.

Artificial intelligence (Al) is seen by many as a

il , potential step change in capability for cyber security -

- 1 yet the prospect of truly intelligent systems also opens

g up equal opportunities for the hacker community. This

*' presentation will draw upon Prof Clarke’s 20+ years

% A,} of developing Al and machine learning systems to aid

a7 in a variety of cyber security solutions - providing

Prof. Nathan Clarke ~ examples of where and how it can be used to provide

more effective cyber security. The talk will also

address the weaknesses of current approaches and the need for a new generation of

explainable and trustworthy Al to ensure we understand how these systems operate to

protect us. Finally, Prof Clarke will draw upon some examples of how technology can
be misused and the potential dangers that exist for us all now and in the future.

KEYNOTE SPEECH II

Abstract: Software engineering is a fundamental
discipline within computer science, focusing on the
systematic  design, development, testing, and
maintenance of software systems. Recent
advancements in artificial intelligence (Al) have
significantly transformed this field, leading to
remarkable  improvements in the  software
development process. Al enhances efficiency by
automating tasks such as code generation, debugging,
testing, and system maintenance through intelligent
tools. However, it also brings forth several challenges,
. . including ensuring accuracy, maintaining acceptable

Dr. Malith Jayasinghe  gpeeq, protecting data privacy, addressing security
vulnerabilities, and managing the inherent complexities of Al-driven systems. In this
talk, I will explore Al's substantial impact on software engineering, the challenges
associated with developing Al-enabled tools that foster these innovations, and
strategies to overcome those challenges.

X



Table of Contents

Web Application for Predicting and Summarizing Medical Test Report Results

Using Machine Learning AIgorithm ... 1
H N Semage

Cricketscorenet: Machine Learning-based Cricket Score Prediction App for Sri

Lanka T20 with Advanced FEATUIES .........ccceeiiiiie e 6
KAHK Karandana and Mihiri Sirisuriya

Impact of Generative Al on the Use and Reliability of Video Evidence.............. 11
Diluka Wijesinghe

Adaptive Traffic Control Framework for Urban Intersections ............c.ccccoene.ee. 18
K K 'S S Wijayarathna and H K | S Lakmal

Machine Learning Techniques for Predicting Brain Stroke Risk: Addressing

Data IMDAIANCE ......ccooieiiciee ettt nre e 26
L B H C Pathmakumara and R W K T Rajapaksha

Enhancing Personalized Tourism Recommendations in Sri Lanka: Integrating

Sentiment Analysis and Semantic Clustering for Tailored Travel Experience...33
N G D Nethmini, S A D H M. Samarathunga, A S A Gunathilaka and Lakni Peiris

Data Mining Based Study to Analyze Passenger Transportation in Uva Province
W.B.M.S.C. Wijayakoon, W.M.C.J.T. Kuthulwatta, J.K.H. Samapth and Kolitha B. Wijesekara

Ethical Landscape of Artificial Intelligence: A ReVIEW..........cccccccevecieiiin e, 47
Dinoo Gunasekera

Predictive Modeling of Tourist Arrivals in Sri Lanka Using Linear Regression
Nalinda Somasiri, Lakmali Karunarathne and Swathi Ganesan

A Comprehensive and Comparative Analysis of Parallel Frameworks and their

Applications to Big Data CIUSIEFING.........ccccueiiiiiii i 63
Nawfal and Srivastava

Swimming Stroke Analysis and Feedback System using Machine Learning......69
Amandi Jayawardene and Dr Pradeep Kalansooriya

Identification of Bacteria and Fungi Contaminants in Banana in Vitro Cultures

Using Machine Learning and Image Processing Approaches............cccccevvevenenn. 73
Dahami Senevirathne

ProFileGuard: Conceptual Framework for Face Recognition Using Image

Processing and CINN ...t nee e 77
S | Weerarathne, D V D S Abeysinghe and W M K S 1Imini

Image Evolution Using Genetic Algorithms and VGG19 Feature Extraction ....82
A Jayakody

WORKOVER - Shift Handover and Work Allocation Mobile Application........ 87

Shaun Hennedige and Mohamed Shafraz

Xl



NStudy Study Room Management System for NSBM Green University............ 94

Onaliy Jayawardana, Avish Rodrigo, Geeth Induwara, Jayamuni Rashminda and Kalindu Perera

Optimizing the Coconut Supply Chain: Implementing a Blockchain and 1oT-

Integrated Management System for Sustainable Agritech in Sri Lanka........... 100
Hiranya Thrimawithana and Lakni Peiris

Rubber Care - A Mobile Application to Detect the Diseases of Rubber

Cultivation in Sri LankKa..........ccocoiiiiiiicce e 107
Sewmini Asmadale and Mohamed Sapraz

Digital Intervention for Managing Stress of Undergraduates...............ccccocv..... 112
Shimary Fernando and Mohamed Sapraz

Support Services Mobile Application for Micromobility Users ..........c..ccccueu..e. 117
U U Upasena and Dasuni Ganepola

Protecting Vision in the Digital Age: Developing an loT Solution for Monitoring
Blue Light Intensity and Enhancing Eye Health ............c.cccooeiiiiiieiincccee, 123

Thisura Samarakoon, Kushani Kaushalya, Srimal Fernando, Heshan Weerasinghe, Samadhee
Samarasinghe, Gowreeshan Karuneswaren, Tharindu Lakshan, Chamal Rashmika and Isuru Sri Bandara
Nishshanka

Cybersecurity Awareness and Challenges in Sri Lankan Small and Medium-

Sized Enterprises: A COMPrenensive SUMVEY .........cccooiiereieieiesinesese e 131
Tharun Alwitigala and Madushanka Mithrananda

Creating A Sri Lankan Meal Plan for A Diabetic Patient Using Graph Theory

R W K T Rajapaksha and G H J Lanel

Improving Efficiency in CI/CD Processes through Cloud-Native Automation and

Container DEPIOYMENT.........ccooiiiiiiiie e 147
Dahami Senevirathne

On-site Web Vulnerability Scanner for Agile Development Environment ....... 154
Sinali Henegedata, Chamara Dissanayake and Madushanka Mithrananda

Enhancing Security with Biometric and Heart Rate Data Integration: A
ComprenensiVE REVIEW ........ccciiiiii et 160

Gayan Perera, Mandira De Silva, Shwetha Mandakini, Kavindi Kinkini, Tracey Johnson and Nethmini
Navodya

Source Code Vulnerability Detection Using Static Analysis and Pattern Matching

Jithmal Danusha Pitiyegedara and Isuru Sri Bandara Nishshanka

Integrative Approach to Cardiovascular Health Management ........................ 173

Roland Appuhamy, Tharindu Lakshan, Parami Jayasekara, Kapila Dissanayaka and Oshadha
Amaraweera

A Method of Directly Defining The Inverse Mapping for Solutions of Cauchy

Reaction- DIiffusion ProbIEMS .........oeeeeieeeeeeeeeeee et 180
B.S.K. De Silvaand M.T.M. Dewasurendra

X



THE 015T INTERNATIONAL CONFERENCE ON ADVANCED COMPUTING TECHNOLOGIES

Predictive Modeling of Tourist Arrivals 1n Sri
Lanka Using Linear Regression

Nalinda Somasiri

Dept. of Computer Science & Data

Lakmali Karunarathne

Dept. of Computer Science & Data

Swathi Ganesan

Dept. of Computer Science & Data

Science Science Science
York St John University London York St John University London York St John University London
Campus Campus Campus

London, United Kingdom
n.somasiri@yorksj.ac.uk

Abstract - One of the sectors of a developing nation's
economy that directly generates income is tourism. For
this reason, predicting the number of visitors is crucial
when deciding on policies to upgrade facilities and other
relevant aspects of this sector. The data for this paper
were gathered from the Corporate website of the Sri
Lanka tourism development authority(SLTDA)This
paper attempts to forecast tourist arrivals in Sri Lanka
using Linear Regression Model. The time span used for
this study is from January 2021 to March 2024. The
performance of the model was evaluated using metrics
such as Mean Absolute Error (MAE) and Root Mean
Squared Error (RMSE) and R2 score. This paper
forecasts tourist arrivals in Sri Lanka using the Linear
Regression Model. While Linear Regression is suitable
due to its simplicity and the scope of the dataset, more
advanced forecasting models such as ARIMA or deep
learning approaches like LSTM could have been
considered for a more robust comparison. The study
uses data from January 2021 to March 2024, and the
model's performance is evaluated using metrics such as
Mean Absolute Error (MAE), Root Mean Squared
Error (RMSE), and R? score. The findings suggest that
machine learning models can improve the forecasting
accuracy of visitor arrivals, providing valuable insights
for stakeholders in the tourism industry.

Keywords: Linear Regression Model; forecast; tourist
arrivals; predictions; MAE; RMSE; R2 score

I.  INTRODUCTION

Sri Lanka's economy, like many others across the
world, depends heavily on the tourism industry. Sri
Lanka's tourist sector makes a substantial
contribution to the country's GDP, employment, and
foreign exchange profits. The island's distinctive
wildlife, varied landscapes, and rich cultural legacy
draw millions of visitors each year, making it one of
the most dynamic areas of the national economy.
Precise forecasting of visitor numbers is crucial for
several reasons. Such as economic planning, resource
management, policy formulation, crisis management
and more. Better economic forecasting and planning
are made possible by the ability to predict visitor
arrivals. It ensures that companies, the government,
and  infrastructure = may  adjust  resources,
infrastructure, and services in response to variations

London, United Kingdom
l.karunarathne@yorksj.ac.uk

London, United Kingdom
s.ganesam(@yorksj.ac.uk

in the number of tourists. Stakeholders can more
efficiently manage resources, such as lodging,
transportation, and attractions, by knowing predicted
visitor inflows. This contributes to upholding
excellent service standards and improving the traveler

experience. Precise forecasts aid authorities in
developing plans to boost travel, upgrade
infrastructure, and guarantee environmentally

friendly tourism practices. It also aids in the creation
of regulations to lessen the negative impacts of
tourism, such as deterioration of the environment and
dilution of culture. The travel and tourist industry are
susceptible to a range of external shocks, including
natural disasters, pandemics, and geopolitical crises.
By offering early warnings and assisting in the
creation of backup plans, predictive modelling can
help with crisis management [1], [2], [3].

Predictive modelling using machine learning
approaches has demonstrated encouraging results in a
number of sectors, including tourism, in recent years.
Compared to conventional statistical techniques,
machine learning models provide more reliable and
accurate predictions by analyzing intricate patterns
and correlations inside huge datasets.

Using linear regression, one of the foundational and
extensively used machine learning techniques, this
study attempts to create a predictive model for tourist
arrivals in Sri Lanka. The model endeavors to furnish
dependable forecasts that may facilitate strategic
deliberation and planning in the tourist domain by
using past data and diverse economic factors.

A. Research Objectives

The main goal of this research is to use machine
learning techniques, notably linear regression, to
create a reliable predictive model for the number of
tourists that will arrive in Sri Lanka. The goal of the
project is to produce accurate and trustworthy
estimates of tourist arrivals by examining historical
data on arrivals as well as a range of economic
factors. This will enable stakeholders to plan ahead
and anticipate changes in the demand for tourism.
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Furthermore, in order to provide important insights
into the dynamics of the tourism industry, the study
attempts to identify and comprehend the major
external and economic factors impacting the number
of tourists that arrive. Based on the insights obtained
from the model, this predictive capability is meant to
assist  enterprises, tourism  authorities, and
policymakers in making well-informed decisions
about infrastructure development, resource allocation,
and strategic planning. Additionally, by giving early
warning signals through precise predictions, the study
seeks to enhance stakeholders' capacity to manage
and reduce the effects of external shocks, such as
pandemics and economic downturns. By enabling
improved planning and management of tourist
intakes, this study ultimately hopes to contribute to
the development of sustainable tourism practices by
striking a balance between economic rewards and
environmental and cultural preservation. By taking an
all-encompassing approach, we hope to show how
machine learning can be used to forecast tourism
trends and promote the sustainable growth and
development of Sri Lanka's tourism sector [1], [2].

II. LITERATURE REVIEW

For many nations, like Sri Lanka, where it contributes
significantly to GDP, employment, and foreign
exchange profits, tourism is an important economic
industry. Predicting visitor numbers with precision is
essential for economic planning, resource
management, and policy development. This study of
the literature looks at the situation of tourism in Sri
Lanka right now, looks at earlier research on visitor
arrivals, and emphasizes the economic factors that
affect tourism patterns.

A. Tourism Industry in Sri Lanka

Over the past few decades, Sri Lanka's tourism
industry has grown significantly, propelled by the
island's unique wildlife, varied landscapes, and rich
cultural legacy. The Sri Lanka Tourism Development
Authority (SLTDA) reports that there has been a
steady growth in the number of tourists arriving, with
particular surges in the years leading up to the
COVID-19 pandemic. The SLTDA offers thorough
data on a range of tourism-related topics, such as
visitor demographics, spending trends, and seasonal
variations, all of which are essential for
comprehending the workings of the sector [1].

The Central Bank of Sri Lanka (CBSL) offers
economic indicators that shed more light on the
financial aspects of the travel and tourist industry.
Important indicators like GDP share, inflation rates,
and currency rates have a direct impact on travel-
related activities. The economic indicators of the
CBSL show how closely related the tourism industry

is to other economic sectors, underscoring the
necessity of a comprehensive approach to tourism
management and policy-making [2].

B.  Economic Indicators Influencing Tourism

Arrivals of tourists in Sri Lanka are influenced by a
number of economic factors, such as monetary
policy, GDP growth, inflation, and exchange rates.
The World Bank offers a wealth of information about
Sri Lanka's economic circumstances, including
insights into long-term patterns and structural shifts
in the country's economy. For example, the
affordability and appeal of Sri Lanka as a travel
destination can be impacted by GDP growth rates and
inflation levels. Changes in exchange rates can affect
how affordable the resort is for tourists from other
countries [3].

Understanding the macroeconomic  conditions
affecting tourism requires knowledge of the money
supply, interest rates, and fiscal policies, all of which
are covered in detail in the Central Bank of Sri
Lanka's economic indicators report. A shift in the
central bank rate or the average weighted fixed
deposit rate may have an indirect effect on tourism by
influencing investment conditions and general
economic stability [2].

C. Previous Studies on Tourist Arrivals in Sri
Lanka

In emerging nations, tourism has become a major
engine of economic expansion, created jobs and
increased foreign exchange reserves. Sri Lanka's
post-war economic recovery is heavily dependent on
tourism, which makes precise forecasts of foreign
visitor arrivals necessary for informing business
environments, infrastructure development, and
successful governmental decisions.

In their paper "Forecasting international tourist
arrivals in formulating tourism strategies and
planning: The case of Sri Lanka," the authors create
accurate forecasting models for both the top 10
source countries and total international arrivals using
the Seasonal Autoregressive Integrated Moving
Average (SARIMA) method. The training dataset
consisted of monthly data from January 1984 to
December 2016, and the accuracy of the model was
tested using data from January 2017 to December
2017.

The SARIMA approach was selected because of its
resilience in capturing the intricate seasonal patterns
present in tourism data, as well as its reputation for
handling seasonal changes. The results highlight a
number of important insights such as four million
tourist arrivals by 2020 is an ambitious goal set by the
Sri Lankan government, forecasting accuracy is
critical to strategic tourism planning and policy
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formulation and SARIMA models show efficacy in
producing accurate forecasts even in the face of
seasonal fluctuations. By illustrating the usefulness of
SARIMA models in predicting the number of foreign
visitors, this study makes a substantial contribution to
the literature on tourism. Governmental organizations
and private sector stakeholders engaged in
infrastructure planning, advertising campaigns, and
policymaking in the tourism sector can benefit from
the actionable insights this research offers.
Stakeholders can optimize resource allocation and
strategic actions to optimize the socio-economic
advantages of tourism in Sri Lanka by utilizing these
forecasting methodologies [4].

The study "Time Series Patterns of Tourist Arrivals
to Sri Lanka" examined monthly time series data
from January 2008 to December 2014, with a
particular focus on the top four market regions—
Asia, Western Europe, Eastern Europe, and the
Middle East—for tourist arrivals. To find trends in
arrivals in various regions, the study used Time
Series plots, Auto-Correlation Functions (ACF), and
descriptive statistics. The study's approach involved
comparing the mean number of tourists arriving in
each of the chosen regions using one-way Analysis of
Variance (ANOVA). The results showed that, with
29,361 and 25,982 average arrivals, respectively,
Asia and Western Europe had the highest arrival
rates, with no discernible difference between the two
regions. On the other hand, average arrivals in the
Middle East and Eastern Europe were lower, at 4,300
and 5,866, respectively. Important distributional
features of tourist arrivals were also emphasized by
the study: arrivals from Asia, Western Europe, and
Eastern Europe were non-normally distributed and
showed positive skewness. Additionally, it was
discovered that the data series for all four regions
were non-stationary, highlighting the dynamic
character of visitor flows to Sri Lanka. Also, this
study suggested investigating more complex time
series forecasting techniques in the future, including
moving averages, exponential smoothing,
decomposition methods, linear and non-linear trend
models, and circular models. These techniques are
suggested in order to improve forecast accuracy and
identify the cyclical and seasonal trends present in Sri
Lankan tourism arrivals [5].

A recent study by Basnayake et al. (2023) employs a
time-series approach with Change Point Analysis
(CPA) and Seasonal Autoregressive Integrated
Moving Average (SARIMA) models to model and
forecast tourist arrivals in Sri Lanka. The analysis
makes use of monthly data on visitor arrivals from
January 2000 to December 2019, a time that was
remarkable for important events like the tsunami and
the civil war, both of which had a major impact on
tourism numbers. The goal of the authors' SARIMA
model is to adequately capture seasonal fluctuations

in visitor arrivals by extending standard ARIMA
models to integrate seasonality. The best-performing
models are chosen using the Akaike Information
Criterion (AIC), and their accuracy is assessed using
the Normalized Root Mean Squared Error (NRMSE)
and Mean Absolute Percentage Error (MAPE) [6].

III. METHODOLOGY

Time series data of tourist arrivals, denoting visits of
foreigners to Sri Lanka for the purpose of holidays,
business, sight-seeing, excursions, medical treatment,
religious pilgrimages, and other purposes that are
uniquely different from their usual place of residence,
were used to forecast future trends. The data spans
from January 2021 to March 2024 , obtained in
monthly time intervals from the Sri Lanka Tourism
Development Authority. The secondary data for the
study was collected from publications, reports, books,
journals, and relevant websites that included data on
tourist arrivals. Then the data was prepared for
analyzing by finding null values, duplicate values,
rearranging datatypes at the data pre preparation
stage. After that the data set was analyzed by splitting
it into training and testing sets and employed the
Linear Regression model to get the forecast tourist
arrivals in Sri Lanka. The Linear Regression Model
was chosen for its simplicity and interpretability.
More advanced models like ARIMA or LSTM, which
could account for non-linearities in the data, were
considered but excluded in favour of Linear
Regression due to the linear nature of the dataset and
the study’s focus on simplicity. However, these
models offer benefits like handling seasonality and
long-term dependencies, making them worthy of
exploration in future work.

The dataset was pre-processed by addressing missing
data using mean imputation and removing duplicates.
Handling outliers was done by reviewing statistical
distributions, ensuring the cleaned data is suitable for
predictive modelling. Expanding the details on how
the dataset was pre-processed improves the study’s
reproducibility.

A. Data Collection

The study's dataset includes historical information on
visitor arrivals to Sri Lanka from January 2021 to
March 2024 and the dataset contains 39 rows and 13
columns. The 13 columns contain Date, Head
Inflation, Core Inflation, Tourist Arrivals, Covid,
GDP, %GDP, Rev(%GDP), Expenditure(%GDP),
Money Supply(Annual Change), Money
Supply(%GDP), Average Weighted Fixed Deposit
Rate (AWFDR) Rate(%) and the Central Bank Rate.
The Head Inflation columns represent the overall
inflation rate in the economy and normally it
measured by the consumer price index (CPI). It
reflects the average change in prices paid by
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consumers for good and services. Same as Head
Inflation the Core Inflation reflect the prices of some
volatile goods like food and energy excluded. A
better picture of the economy's underlying long-term
inflation pattern can be obtained by looking at core
inflation and it also measured by the CPI. The
number of tourists that arrive in Sri Lanka during the
mentioned period is shown in Tourist Arrivals
column and this is the study's main topic and the
target variable for the predictive model. The Covid
column, which is a binary variable with a value of 0
for no impact and a value of 1 for impact throughout
the time, represents the effect of the COVID-19
pandemic on tourist arrivals. GDP refers to the Gross
Domestic Product which is represent the total
economic output of Sri Lanka in the mentioned
period which is January 2021 to March 2024 and
%GDP refers to the proportion of the economic
output of tourist arrivals in Sri Lanka relative to the
total GDP of this time period. From Rev(%GDP)
represent the government revenue as a percentage of
GDP and it shows the percentage of the nation's total
economic production that the government receives in
revenue from tourist arrivals. Expenditure(%GDP)
column represent the expenditure of tourist arrivals as
a percentage of GDP. This expenditure could be
various services or projects which is done for the
tourist arrivals in Sri Lanka. Money Supply(Annual
Change) column shows the annual change in the
money supply and the Money Supply(%GDP)
represent the money supply as a percentage of GDP.
Average Weighted Fixed Deposit Rate (AWFDR)
Rate(%) indicates the average interest rate offered on
fixed deposits by financial institutions, weighted by
the number of deposits. This reflects the cost of
borrowing for tourist arrivals. Central Bank Rate
represents the policy interest rate set by the central
bank of Sri Lanka [2], [1], [3].

#Import the Libraries

import pandas as pd

import dateutil

import seaborn as sns

import matplotlib.pyplot as plt

import numpy as np

from sklearn.model_selection impert train_test_split

from sklearn.linear_model import LinearRegression

from sklearn.metrics import mean_squared_error, mean_absolute_error
from sklearn.preprocessing import StandardScaler, MinMaxScaler
from sklearn.metrics import r2_score

Figure 2: Import Libraries

After selecting the dataset, which is suitable for this
study, first imported the relevant libraries to the
Jupitar notebook for the further analysis. From these
libraries pandas library is more important to import at
first because it helps to load the dataset to further
analysis. This Pandas library has functions for
analyzing, cleaning, exploring and manipulating data
and it has an ability to handle large dataset. Also
importing NumPy library is help to working with the
arrays.

#lLoad the dataset to the pandas Llibrary
data = pd.read csv('economic data.csv')

Figure 3: Load the dataset

After importing required libraries, then load the
dataset to the pandas library for further analysis. Here
the pandas library offers the ‘pd.read csv’ function to
read a comma-separated values (CSV) file which is
named as ‘economic data.csv’ into a pandas
DataFrame and assign it to the variable name ‘data’.

#Get the first few raws
data.head()

#Get the last few raws
data.tail()

Figure 4: Get first and last few rows

As a common step of after loading the dataset to the
pandas DataFrame get the first and last few rows
using ‘data.head()’ and ‘data.tail()’ to check whether
the dataset has been properly updated.

#Find the shape of the dataset
print('Number of rows in the dataset:
print('Number of columns in the dataset:

Figure 5: Get the shape of the dataset

', data.shape[@])

Then using ‘data.shape’, the researcher can get the
idea about the number of rows and columns of the
dataset.

#Get the columns of the dataset
print(data.columns)

Figure 6: Print the column names

Using ‘data.columns’ can get the information about
the column names and using print function the
column names can be print to the console.

#Get the information of the dataset
data.info()

#Get the description of the dataset
data.describe()

Figure 7: Get the information and the description of dataset

Using ‘data.info()’, all the non-null count and the data
type of each column can be printed to the console and
the researcher can get an idea about the memory
usage to the dataset as well. From ‘data.describe()’
the count, mean, standard deviation, minimum, 25%,
50%, 75% and the maximum value of each column
can be taken.

B.  Data Preprocessing

a. Handling Missing Values and Duplicates
Missing values are a common issue in machine
learning, which has formed the foundation for data
analysis and extraction. A number of reasons can lead

to missing values, such as missing entirely, missing at
random, or missing not at random. These could all be
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the consequence of human error in the pre-processing
stage of the data or a system failure during data
collecting. However, it is crucial to address missing
values before doing any data analysis because doing
so could lead to biassed or incorrect conclusions [7,
Vol. 8]. Missing values can be handled in a variety of
ways, many of which are rather straightforward. A
few of the techniques are based on statistical
principles such as ignoring, deletion, mean/mode
imputation. The first and most straightforward
method for handling missing values is to ignore them,
as previously mentioned. The analysis proceeds with
complete disregard for the missing values. Even
though it's a straightforward technique, it can be
highly dangerous if the data's missingness percentage
is high enough to affect the analysis's conclusion. As
stated, the deletion approach involves simply
removing the observation data instance or missing
variable in order to proceed with the analysis or data
mining process. Mean/Mode Imputation method
comes as a solution to give a better result, and it
solves the missing values problem and the number of
data that is expected to be proceed is remain to be the
same. While ignoring and deletion did not give a
good result of an analysis or data mining process
caused by missing values (Ignoring) and less data to
be proceed (Deletion), this method works to improve
the results. However, this method's flaw is the bias it
introduces because so many of the data's values are
similar [8]. Inaccurate findings may arise from an
analysis that is distorted by duplicate records. To
keep data integrity, duplicates must be found and
eliminated. The dataset was made ready for additional
analysis and modelling by methodically removing
duplicates and missing values. This made sure that
the predictive model that was created was founded on
accurate and clean data.

#Check the null values of the dataset
data.isnull().sum()

print(‘The number of null values in the dataset: *,data.isnull().sum().sum())

Figure 8: Get the null values

From ‘data.isnull().sum()’ , the result is a Series
object, each element of which reflects the quantity of
missing data in the relevant DataFrame column.
Using data.isnull().sum().sum() can get the total
number of null values of the dataset.

#Check duplicate values
data.duplicated().sum()

Figure 9: Check the duplicates

From data.duplicated().sum() the duplicated values of
this dataset can be identified, and this step is essential
for the data cleaning and preparing for analysis.

data['GDP"].¥illna(data[ 1.mean(), inplace=True)

data[ "GDP

data[ ‘GOP%" ].fillna(data[ ‘GDPX"].mean(), in
data[ ).fillna(data[ '8 ;
data[ 'Expenditur ].fillna(data
datal[ ‘Mone Annua ge) ' ].fillna(d

data[ ‘Hone P) " ].fillna(data(
data

Figure 10: Fill the null values using mean values of each column

The next step after finding null values and duplicates
is to address for those values if exists. Here the null
values which are in the ‘GDP’, ‘GDP%’,
‘Rev(%GDP)’,  ‘Expenditure(%GDP)’,  ‘Money
Supply (Annual Change)’, ‘Money Supply(%GDP)’
filled with the mean value of each column. After
filling the null values, using data.isnull().sum().sum()
can confirm whether there are any other null values in
the dataset.

b.  Datatype Conversion

It is necessary to convert each column in the dataset
to the proper data type in order to guarantee the
precision and effectiveness of data processing and
analysis.

# Convert date from string to date times

data[ 'Date'] = data['Date’].apply(dateutil.parser.parse, dayfirst=True)

data.head(10)
Figure 11: Convert data type

Access the date column using ‘data[‘Date’]” and from
‘.apply(dateutil.parser.parse, dayfirst=True)’, apply
the function to each element in the column of the
‘Date’ column in the DataFrame and in the date
format, the day comes before the month according to
the 'dayfirst=True' parameter.

C. Model Selection and Evaluation

In this study the Linear Regression model in machine
learning has been used to get the prediction of tourist
arrivals in Sri Lanka. The Linear Regression (LR)
approach is a significant machine learning
methodology for future data prediction. Predictive
modelling, which is used to determine the
relationship between input and output variables, is the
main application for this technique. The model is
expressed as a set of input values, x and y, with two
coefficients; the first coefficient denotes the scaling
factor, while the second coefficient, sometimes
known as the intercept coefficient, denotes the degree
of freedom on the classifier line [9].

At first found the correlation which is the quantity of

degree in which two variables are associated. After
that rearrange the data in order by date.
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# Plot the Line graph

plt.figure(figsize=(108, 6))

plt.plot(data[ 'Date’'], data[ 'Head Inflation'], marker='o', linesty
plt.title( 'Head Inflation Over Time')

plt.xlabel( 'Date’)

plt.ylabel( 'Head Inflaticn')

plt.grid(True)
plt.xticks(rotation=45)
plt.tight_ layout()
plt.show()

Figure 12: Head inflation over time

# Rotate x-axis Labels for better readabi

Then plot the line graph about ‘Head Inflation Over
Time’ which is get an idea about the head inflation
with respective to the time. Here the figure size is
(10,6) and the ‘Date’ is for X axis and ‘Head
Inflation’ for Y axis.

Figure 13: Average weighted fixed deposit rate

Then plot the ‘Average Weighted Fixed Deposit Rate
(AWFDR) Rate (%)’ over time to get an idea about
AWFDR with respective to the ‘Date’.

# Plot the Line graph
plt.figure(figsize=(10, 6))

plt.plot(data[ 'Date’], data['Central Bank Rate'], marker='o', linestyle='-', color='g
plt.title( Central Bank Rate Over Time')

plt.xlabel('Date')

plt.ylabel('Central Bank Rate')

plt.grid(True)

plt.xticks(rotation=45) # Rotate x-axis Labels for better readability
plt.tight_layout()

plt.show()

Figure 14: Central bank rate over time

# Plot the Line graph
plt.figure(figsize=(10, 6))

plt.plot(data[ 'Date’], data[ 'Tourist Arrivals'],
plt.title('Tourist Arrivals Rate Over Time')
plt.xlabel( 'Date’)

plt.ylabel( ' Tourist Arrivals')

plt.grid(True)

plt.xticks(rotation=45) # Rotate x-axis Labels for better readability
plt.tight_layout()

plt.show()

Figure 15: Tourist arrival rate over time

marker='o', linestyle='-', color='g')

Same as above ‘Central Bank Rate Over Time’ and
‘Tourist Arrivals Rate Over Time’ plotted with
respective to the ‘Date’ to get an idea about each
variable changes with the tome.

Then, to work with the Linear Regression model X
and Y identified as below.

data[[ 'Head Inflation', 'Core Inflation', 'Covid',
"GDP', 'GDP%', 'Rev(%GDP)', 'Expenditure(%GDP)’,
'Money Supply(Annual Change)', "Money Supply(%GDP)",
'Average Weighted Fixed Deposit Rate (AWFDR) Rate (% )',
‘Central Bank Rate']]

y = data[['Tourist Arrivals']]

Figure 16: Identifying X and Y

Then split dataset in to training and testing. The
training test is 80% of the dataset and testing set is
20% of the dataset. From ‘train_test split’ function
from ‘sklearn.model selection’ module which is in

the ‘scikit-learn’ library. Also, it splits arrays and
metrices into random train and test subsets.

# Split the data 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)
print(len(X_train),len(X_test))

print(X_train.shape)

print(y_train.shape)

print(X_test.shape)

print(y_test.shape)

Figure 17: Split dataset into training and testing

Here X represents the feature data and y represents
the target data. ‘X train’ is the training set of
features, and ‘X test’ is the testing set of features.
‘y train’ is the training set of target values, and
‘y_test’ is the test set of target values. This split's
objective is to train a machine learning model on a
training set of data and assess its performance on a
test set of data that it hasn't seen yet. This aids in
evaluating the model's ability to generalize to fresh,
untested data.

# Initialize and train the Linear regression model
model = LinearRegression()
model.fit(X_train, y_train)

Figure 18: Initialize and train the model

By doing this, a Linear Regression object from the
sklearn.linear model module is created. From
‘LinearRegression()’ by fitting a linear equation to
observable data, it describes the connection between a
dependent variable (goal) and one or more
independent variables (features).

# Make predictions on the testing set
predictions = model.predict(X_test)

# Evaluate the model
mean_squared_error(y_test, predictions)
mae = mean_absolute_error(y_test, predictions)
print(f'Mean Squared Error: {mse}')
print(f'Mean Absolute Error: {mae}’)

mse =

# Visualize predicted vs. actual tourist arrivals
plt.scatter(y_test, predictions)
plt.xlabel( " Actual Tourist Arrivals')

plt.ylabel( 'Predicted Tourist Arrivals’)
plt.title('Actual vs. Predicted Tourist Arrivals')
plt.show()

Figure 19: Make predictions and evaluate the model

By utilizing the trained linear regression model to
make predictions on the testing set, this code assesses
the model's performance by computing the Mean
Squared Error (MSE) and Mean Absolute Error
(MAE). These metrics represent the average squared
and absolute differences between the predicted and
actual values. For evaluation, the MSE and MAE are
printed. In order to help evaluate the visual accuracy
of the model's predictions, the code also plots the
relationship between the actual and expected arrivals
of tourists on a scatter plot.
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plt.
plt.
plt.
plt.
plt.
plt.
plt.

figure(figsize=(18, 6))

scatter(y_test, predictions, label='Predicted Tourist Arrivals’)
scatter(y_test, y_test, label='Actual Tourist Arrivals')
xlabel('Actual Tourist Arrivals')

ylabel({'Predicted Tou Arrivals®)

title( Actual vs. Predicted Tourist Arrivals’)

legend() # Add legend to distinguish between predicted and actual val
plt.grid(True)

plt.show()

Figure 20: Actual tourist arrivals vs predicted tourist arrivals

After that, a scatter plot with a given figure size of 10
by 6 inches is created by the above code to improve
the visualization of the link between actual and
expected tourist arrivals. It depicts, with labels to
differentiate between them, the actual and predicted
numbers of tourists arriving on the same graph. The
actual tourist arrivals are shown on the x-axis, while
the anticipated tourist arrivals are shown on the y-
axis. A grid is enabled to enhance readability, and a
legend is given to distinguish between the actual and
forecasted numbers. This graphic comparison aids in
assessing the regression model's performance and
accuracy.

# Calculate R2 score
r2 = r2_score(y_test, predictions)

# Print R2 score
print(f'R2 Score: {r2}")

Figure 21: Calculate R2 score

At last, the R2 score, a statistical indicator of how
closely the regression model's predictions match the
actual data, is computed by the code mentioned
above. R2 score(y test, predictions) is used to
generate the R? score, which has a range of 0 to 1. A
value of 1 denotes perfect prediction accuracy,
whereas values closer to 0 indicate poor predictive
ability. The R2 score, which shows how much of the
variance in the dependent variable is predictable from
the independent variables, is calculated and then
printed to the console with a formatted text to give a
clear indication of the model's explanatory ability.

IV. RESULTS AND DISCUSSION

This dataset, which included data on arrivals of
tourists and a variety of economic factors, was used
to train and assess the linear regression model.
Accurately forecasting the number of tourists arriving
in Sri Lanka was the main objective. Mean Squared
Error (MSE), Mean Absolute Error (MAE), and R-
squared (R?) value were used to evaluate the model's
performance. Before approaching to the Linear
Regression model, the basic idea of the dataset has
been taken such as the size of the dataset with rows
and columns, data type, column headings, null values,
duplicates and etc.

<class 'pandas.core.frame.DataFrame’ >
RangeIndex: 39 entries, @ to 38
Data columns (total 13 columns)

#  Column Non-Null Count Dtype
@ Date 39 non-null object
1 Head Inflation 39 non-null float64
2 Core Inflation 39 non-null float6d
3 Tourist Arrivals 39 non-null float6d
a4 Covid 39 non-null floatbd
5 GDP 24 non-null floated
6  GDPX 24 non-null floated
7 Rev(%GDP) 24 non-null float64
8 Expenditure(%GDP) 24 non-null float6d
9 Money Supply(Annual Change) 24 non-null Float64
10 Money Supply(%GDP) 24 non-null Float6d
11 Average Weighted Fixed Deposit Rate (AWFDR) Rate (% ) 39 non-null Floatéd
12 Central Bank Rate 39 non-null float64
dtypes: floats4(12), object(1)
memory usage: 4.1+ KB
Figure 22: Information of the dataset columns
According to the result of ‘data.info()’ all the

columns have the datatype of ‘float64’ except date
column and it has the data type of ‘object’.

Date 2]
Head Inflatien 2]
Core Inflation 2]
Tourist Arrivals 2]
Covid 2]
GDP 15
GDP% 15
Rev (%GDP) 15
Expenditure(%GDP) 15
Money Supply(Annual Change) 15
Money Supply(%GDP) 15
Average Weighted Fixed Deposit Rate (AWFDR) Rate (% ) 2]
Central Bank Rate 2]

dtype: inte4

Figure 23: Null values

The null values were observed and ‘GDP’, ‘GDP%’,
Rev(%GDP), Expenditure(%GDP), Money Supply
(Annual Change) and Money Supply (%GDP) has 15
null values for each. So, the total number of null
values of the dataset was 90 and there were no
duplicates values.

Vieighted
D e Corn Touiat oy GOP GOPL RM(KGOP) Expeadire(GOP) supp\,gé'::"“;':': B e
(AWFDR)
Fave ot
65 22 amss0 00 12smeserd 265 83 18756 ne )
34 200181 00 1252730e+13 2155 8325 16755 nz 4012 1310
532 520 1025450 0 7o9e+13 -2155 8325 18755 1.2 912 1915
©6 S0 wmEEs 00 12T 215 10756 2 wn  w
w2 0o 1280780073 2185 18758 n2 we 6w

s M wms a1 wsese0 00 12527883 2155 .25 18755 na 812 1872

Figure 24: First few rows after filling null values

After filling the null values with the mean value of
each column the dataset was printed again and
recheck the null values of the dataset again and it
shows as zero as below.

Date

Head Inflation

Core Inflation

Tourist Arrivals

Covid

GDP

GDP%

Rev(%GDP)

Expenditure (%GDP)

Money Supply(Annual Change)
Money Supply (%GDP)

Average Weighted Fixed Deposit Rate (AWFDR) Rate (% )
Central Bank Rate

dtype: int64

PO OO OOO OO DD ®

Figure 25: Recheck the null values
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Figure 26: Description of the dataset

Then the description of dataset has been taken and it
shows all the summary of the dataset such as count,
mean, standard deviation, minimum, 25%, 50%, 75%
and maximum.
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Figure 27: After changing the datatype of date

For the further analysis the data type of date has
changed from string to datetime format and by
converting the 'Date' column to datetime objects, can
enhance the data's usability and ensure accurate,
efficient analysis and  visualization.  Using
'data.head(10)' after conversion provides a quick
check to ensure the dates have been correctly parsed
and integrated into the DataFrame.

Date \m:::‘n "m:;‘n': A’;:“"“:”' Covid GOP  GDP% Rev(%GDP) Expenditure(%GDP) suppl,g.n::ﬁ
Date 1000000 0074013 0092197 0851072 -0796670 -0.418101 0418101 Q416901 0418101 048101
Headinflation  0.074013 1000000 0995950 -0.169014 0461708 D606 6B} 0696563 0685563 -0 686563
Corslnflation 0052157 0995950 1000000 0158078 0467994 0671358 0671388 0671338 067139 067135
Tourlst Arfivals 0881072 0169014 0158023 1000000 0647169 0270332 02MU3! 0270332 0270332 0270332
Covid 0799570 0461708 -0467904 0G4TIES 1000000 0849837 08485837 0 BJ0H3T 0.849837 0 849537
GODP 0418101 0686563 DET1308 0270332 0849837 1000000 1000000 1000000 1.000000 1000000
GOP% 0413101 0686563 DE71398 0270332 0849837 1000000 1.000000  -1000000 1.000000 1000000
Rev[%GDP] 0413101 0635563 0671398 0270332 0843837 1000000 1000000 1000000 1.000000 1000000
Expenditure[%GOP) 0418101 0686563 DT1308 0270332 0849837 1000000 1000000 1000000 1.000000 1000000
Money
SupplyAel 0 10701 0896563 07108 021032 QAR 00GON0 CONGDN 1000000 1.000000 1090000
Sunmm 0418101 0636563 0671308 0270332 0849EIT 1000000 1000000  -1000000 1.000000 1000000
Fimd BeposiiAa 0810135 OIA95 0403 0SSSIEN ATINI 00664 N6 0402564 0402564 0402564
(AWFDR] Rate [% )
CenuaiBankRate 0585013 0564071 0619144 0369025 -0626300 -0.430002 -0.430092 0430092 -0.430002 0430082

Figure 28: Correlation values

Correlation Matrix

Head Inflation -0.07

Core Inflation - 0.09

Central Bank Rate +

Date -

Revi%GDP) -

Head Inflation
Core Inflation
Tourist Amivals
Expenditure{ %GDP)
Maney Supply(%GDP) -
Central Bank Ral

Maney SupplytAnnual Change)

Average Weighted Fixed Depasit Rate (AWFDR) Rate (%

Figure 29: Correlation Matrix

Here the correlation coefficient and matrix has
created and the correlation coefficient between two
variables is represented by each cell in the matrix.
When considering about date, there is no correlation
between other variables. Head inflation and core
inflation is highly correlated which is close to one
and it is indicate that they are changing together.
Tourist arrivals have strong positive correlation with
date. Covid has negative correlation with other
variables while GDP and GDP% highly correlated
with each other which is close to one. Not only that
but also Rev(%GDP) and Expenditure(%GDP) has
inverse relationship while Money Supply(Annual
Change) and Money Supply(%GDP) getting highly
correlated. Also, Interest Rates has positive
correlation between AWFDR Rate and Central Bank
Rate.
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Figure 30: Line graph head inflation over time

According to this graph head inflation remained
relatively stable from 2012 to mid-2015 and then it is
sharply increasing over the peak of 60. After that its
sharply getting decreased. So, in 2022 it has the
highest head inflation according to this graph.
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Figure 31: Line graph AWFDR over time

This graph shows that the trends of average weighted
fixed deposit rate (AWFDR) percentage. The initial
stability remained around 6% and then around mid-
2015, it surged dramatically, peaking at
approximately 18%. Then its gradually declined back
to around 14%.

Central Bank Rate Over Time

Central Bank Rate

& 1,&”‘ “‘m‘ &
uhd v 3
o + §

Date

Figure 32: Line graph central bank rate over time

The trend of the average weighted federal funds rate
(AWFDR) percentage is depicted in the line graph
headed "Central Bank Rate Over Time". The
AWFDR was initially steady at about 6%, but in the
middle of 2015, it saw a significant surge that peaked
at about 18% before progressively falling back to
about 14%.
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Figure 33: Line graph of tourist arrivals rate over time

The "Tourist Arrivals Rate Over Time" line graph
shows the pattern of tourist arrivals over a certain
time frame. At the beginning, the number of visitors

stays rather constant. Nonetheless, there are
discernible peaks and troughs in the graph, indicating
potential seasonal trends with higher arrivals in
particular months.

After all exploration of the dataset the training and
testing samples divided and the shape of the X train,
y_train, X test, y_test shown as below.

Shape
Shape
Shape
Shape

of the X_train:
of the y_train:
of the X_test:
of the y_test:

(31, 11)
(31, 1)
(8, 11)
(8, 1)

Figure 34: Training and testing dataset shapes
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Figure 35: Regression model

Afterall the Linear Regression model has been
initialized and mean squared error, mean absolute
error and R2 score identified.

521613619.6757594
19727.562140474896

Mean Squared Error:
Mean Absclute Error:

R2 Score: ©.8756689521989613

Figure 36: MSE, MAE, R2

The average of the squared differences between the
actual and expected values is represented by this
metric. Because of the square term, it highlights more
significant faults. A better match to the data is
indicated by a lower MSE. Given the data's scale, the
MSE in this case is 521,613,619.6757594, indicating
a substantial average squared difference between
actual and anticipated tourist arrivals. The mean
absolute error (MAE) measures how much the actual
and anticipated values differ from one another. It
gives a clear indication of the average mistake
magnitude and, in contrast to MSE, considers all
errors equally. In this instance, the MAE is
19,727.562140474096, meaning that, on average, the
forecasts are 19,727.56 tourist arrivals off. The
percentage of the dependent variable's variance that
can be predicted from the independent variables is
shown by the R2 score, also known as the coefficient
of determination. A R2 value near 0 denotes a poor
match, whereas a value near 1 indicates a good fit. An
R2 score of 0.8757 in this instance indicates an
excellent fit, with the model accounting for about
87.57% of the variation in visitor arrivals. The Linear
Regression Model's performance was evaluated using
Mean Absolute Error (MAE), Root Mean Squared
Error (RMSE), and R? scores. The MAE of 19,727.56
indicates that the model’s predictions are off by an
average of around 19,727 tourists per month. The
RMSE of 521,613.68 highlights that there are larger
errors in the predictions, but the R? score of 0.8757
shows that the model explains 87.57% of the variance
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in tourist arrivals. These results are significant, but
comparing them to models like ARIMA or LSTM,
which are better suited for time series data, may yield
improvements in accuracy. Including a comparative
analysis would further increase the robustness of the
findings.

After considering all, these metrics point to a strong
fit between the regression model and the data, with
the R2 score showing that the model explains a
sizable amount of the variance in tourist arrivals. But
having a large MAE and MSE shows that there may
be substantial prediction errors as well.

Actual vs. Predicted Tourist Arrivals
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Figure 37: graph of actual vs predicted tourist arrivals

Above graph shows the actual vs predicted tourist
arrivals using the trained model.

V.CONCLUTION

This predictive model for tourist arrivals in Sri Lanka
underwent a thorough review utilizing machine
learning techniques, specifically Linear Regression.
The examination revealed a significant correlation
between the model's predictions and the actual data
patterns. An impressive R2 value of 0.8757 was
obtained from the analysis, meaning that 87.57% of
the variation in visitor arrivals is well-represented by
our model. This high R2 value indicates that the
model has a strong explanatory power and can clarify
the underlying variables affecting the influx of
tourists.

Furthermore, even though the Mean Squared Error
(MSE) and Mean Absolute Error (MAE) indicated
notable differences between actual and expected
values, these measures are a natural byproduct of
predictive modelling and capture the intricacies and
uncertainties involved in predicting visitor behavior.
The average magnitude and squared differences, or
MAE and MSE, of 19,727.56 and 521,613,619.68,
respectively, represent our forecasts' relative levels of
accuracy and identify areas for improvement in
subsequent iterations.

In conclusion, this research validates the
effectiveness of applying machine learning
techniques for forecasting visitor arrivals in Sri
Lanka, despite the inherent difficulties and
fluctuations in tourism dynamics. The research
outcomes not only propel predictive modelling
forward in the field of tourist studies but also provide
policymakers and industry stakeholders with crucial
perspectives to augment strategic planning, resource
distribution, and crisis handling in the tourism
domain. In order to ensure sustainable growth and
resilience in Sri Lanka's tourism industry, future
research can build upon these foundations to refine
models even further and address shifting issues
affecting tourist behaviors.

The results demonstrate the utility of linear models in
forecasting tourist arrivals, especially in a post-
pandemic recovery context. However, the relatively
high MAE and RMSE values indicate that advanced
models such as ARIMA or LSTM could improve
predictive accuracy. Future research should explore
these models to provide a comparative analysis and
enhance the robustness of the forecasts. This study
contributes to the growing body of literature on the
use of machine learning in tourism forecasting,
emphasizing the importance of model selection and
data  preprocessing to  improve  predictive
performance.
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