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Artificial intelligence (Al), or differently called machine intelligence, is a simulation
of human intelligence in machines. It is the intellect exhibited by machines, in con-
trast to the natural knowledge demonstrated by humans. Artificial intelligence
consists of generally two fundamental ideas. First it involved studying human
brains like how their thought process works and secondly it helps representing
those processes through machine learning.

Artificial intelligence has taken over numerous sectors including the accounting
industry. There is a significant research gap in the context of Al-driven workplace
on the particular skill that are required for the success of finance professionals.
The fundamental goal of this thesis is to comprehend the effects of Al on the fi-
nancial sector. The main goal is to gain a complete understanding of how Al works
in financial services. The research objective also includes an investigation into the
current Al skill gap in the finance sector.

Using a qualitative methodology featuring theoretical sampling and interviews
with professionals in finance and Al, this research reveals diverse insights. The key
findings highlight an overall positive reception of Al in finance, with professionals
emphasizing its supportive role.

Nonetheless, challenges in the implementation of robotic process automation
(RPA) are acknowledged, pointing towards areas that demand careful considera-
tion. This study emphasizes the significance of addressing these challenges and to
foster a more seamless integration of Al technologies in the financial sector.
Given that the artificial intelligence is experiencing noteworthy changes at a quick
pace, this thesis is a preview of the current application of artificial intelligence in
the financial industry and how it is changing.

Keywords Impact of Al, Finance, Al.
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1 INTRODUCTION

In a world that is continuously evolving, the integration of Artificial Intelligence
(Al) has become one of the biggest game-changing tools offering extradentary op-
portunities for automation and strategic decision making (Rajan Nagina, 2023). Al
is the process of making machines intelligent by mimicking how people think. It
enables machines to perform human duties in an intelligent manner. (Xu et al.,
2021). Al functions similarly to the human brain, thinking and deciding more accu-

rately by processing relevant data. (David Winter, 2018; Xu et al., 2021).

Artificial intelligence is now becoming more widespread in the current market (Du
& Xie, 2021). It is used in various sectors, financial advisory services, trading, and
banking is one among them (Deloitte., 2023.; Kaur et al., 2020). Various sectors
are using Al in a very innovative way which saves plenty of time and money
(Deloitte., 2023.; Kaur et al., 2020). Various industries rely on algorithms to pro-
duce reliable outcomes, contributing to improved customer service and increased
sales for better profits. Al incorporates machine learning, which minimizes mis-
takes influenced by emotions and psychology. A crucial role of Al involves sifting
through diverse data to extract essential information and reach conclusions (Kaur

et al., 2020).

In a 2023 study, it was found that 67% of companies operating in the finance sec-
tor have already adopted automation tools to enhance the efficiency of their day-
to-day operations by automating repetitive tasks (Alan Hester, 2023). Further-
more, 31% of these companies have successfully achieved full automation for at
least one of their primary functions. Notably, 24% of organizations have incorpo-
rated low-code process automation into their workflows, and an additional 29%
are currently in the process of implementing it, with plans to do so in the near
future. Researchers have shown that 80% of organizations will adopt intelligent
automation by 2025. Indeed, this change will increase their investments (Alan Hes-

ter, 2023).

The purpose of this thesis is to focus on artificial intelligence in the financial indus-
try. Focus on how Al can help humans in their daily tasks, lowering the workload

and focusing on more important topics in their job. What interests me is, how can



we foster a more Al-enhanced environment within an industry while simultane-
ously ensuring job security in the workforce, for this matter | conduct an examina-
tion of ethical considerations and provide an in-depth analysis of Al's role within

the financial industry.
1.1 Background of the study

The concept of artificially intelligent robots may seem like a recent innovation, but
its roots can be traced back to early 20th-century literature and the pioneering
work of individuals like Karel Capek, Arthur Samuel, and Alan Turing (Miu, 2023).
This chapter explores the fascinating history of artificial intelligence, from its con-
ceptual origins to its contemporary rise in popularity, all against the backdrop of
advancing technology and the wealth of data available in the modern age (Rock-
well Anyoha, 2017). The idea of "artificial people" brought to life by machines was
first introduced by Czech playwright Karel Capek in 1921 through his science fic-
tion play, "Rossum's Universal Robots" (Tableau, 2023.). In this groundbreaking
work, he coined the term "robots," which would go on to become synonymous
with artificially intelligent beings (Tableau, 2023.). Capek's visionary storytelling
laid the initial foundation for the concept of artificial intelligence (Tableau, 2023.).
Fast forward to 1952, when computer scientist Arthur Samuel made history by
developing a program to play checkers (Giorgio Barilla, 2023). This program was a
trailblazer, as it marked the first instance of a computer learning to play a game
independently (Giorgio Barilla, 2023). Samuel's work exemplified the early steps
in the journey toward artificial intelligence, where machines began to exhibit the
ability to learn and adapt (Giorgio Barilla, 2023). The study of machine learning
truly took shape with the contributions of Alan Turing. In his influential paper,
"Computer Machinery and Intelligence," Turing introduced the concept of the "Im-
itation Game." In this game, he proposed to test machine learning and pondered
the fundamental question, "Can Machine Think?" Turing's hypothesis was based
on the idea that if humans could process information, reason, and make decisions,

machines should also have the potential to do the same (Stephen Cave & Kanta



Dihal, 2023). This groundbreaking work laid the theoretical groundwork for artifi-
cial intelligence, marking a pivotal moment in its history (Tableau, 2023.). In recent
times, artificial intelligence has experienced a resurgence, capturing the imagina-
tion of a broader audience (Al-Mastermind, 2023). This resurgence can be at-
tributed, in part, to the explosion of data and the remarkable improvement in
computing power (Haroon Sheikh et al., 2023). The widespread use of the internet
and the proliferation of connected devices have led to a constant flow of infor-
mation (Rockwell Anyoha, 2017; Tableau, 2023.). This data includes our interests,
preferences, and behaviour, meticulously tracked through our online interactions
(Rockwell Anyoha, 2017). Simultaneously, the declining costs associated with
manufacturing sensors, cameras, storage capacity, powerful processors, and cloud
computing infrastructure have paved the way for Al to thrive. The journey of arti-
ficial intelligence, from its inception in the imaginative world of Karel Capek to the
theoretical musings of Alan Turing, has been marked by remarkable milestones
(Rockwell Anyoha, 2017; Tableau, 2023.). While the idea of artificial intelligence
has been around for nearly a century, recent years have seen an unprecedented
surge in interest and development (Xu et al., 2021). The abundance of data, cou-
pled with enhanced computing capabilities, has propelled Al into the forefront of
technological innovation (Xu et al., 2021). As we stand on the point of a new era,
the future of artificial intelligence is filled with limitless possibilities, promising
even greater advancements and a deeper integration into our daily lives (Xu et al.,

2021).
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Figure 1. Artificial Intelligence Timeline (Rockwell Anyoha, 2017)

1.2 Research Gap

While extensive research has been conducted on the impact of artificial intelli-
gence (Al) on the financial industry, there is a notable research gap in understand-
ing the specific skills and competencies that finance professionals need to thrive
in an increasingly Al-driven environment (Nikolaos-Alexandros Perifanis & Fotis
Kitsios, 2023). This gap exists because most studies primarily emphasize the over-
all impact of Al on finance without delving into the coarse details of how Al will
reshape the skill set and career paths of finance professionals (Nikolaos-Alexan-

dros Perifanis & Fotis Kitsios, 2023).

1.3 Research objective and research question

This study aims to fill a knowledge gap by studying the specific skills essential for
finance professionals to thrive in an Al-driven future. This study aims to expand
insights into the shifting demands within this Al-infused context by evaluating the
subtle influence of Al in finance. Furthermore, the research helps to gain a com-
prehensive understanding of Al’s functioning within financial service as well as to
investigate and comprehend the existing Al skill gap in the financial sector. The

following research questions will be answered:

e Why Al in the finance industry?



e How does the Al skill gap affect financial professionals, and how can

their Al expertise be improved?

1.4 Scope and limitations of the study

The scope of this research is narrowed to Al in Finance to set a limit and to focus
on the topic. It covers Al applications in finance, the required skills for finance pro-
fessionals in an Al-driven environment, benefits, challenges, ethical considera-
tions, and implementation strategies. This study relies on publicly available data
and existing literature as its primary sources. While this approach provides a com-
prehensive overview, it can be constrained by the availability and accessibility of
relevant data. In some cases, organizations may not publicly disclose their Al strat-
egies or experiences, leading to potential gaps in the research. Additionally, the
guality and depth of publicly available information may vary, impacting the depth

and accuracy of the analysis.

For example, a financial institution may have implemented Al but not publicly
shared detailed information about its strategies, challenges, or outcomes. As a re-
sult, the study may not capture practical, real-world insights from specific organi-
zations due to the limitations in data source availability. This constraint can restrict
the study's ability to provide a detailed and up-to-date account of Al integration
in the financial industry. To address this limitation and enhance the study's com-
prehensiveness, an interview with a knowledgeable individual in the field is
planned. This interview aims to provide practical, firsthand insights into the reali-

ties of Al adoption within Finnish financial organizations.

1.5 Thesis Layout

In the First chapter, the thesis and the topic of research are introduced. In the
ensuing part of the first chapter the research gap as well as thesis statement, re-
search questions and background of the study are presented. The second chapter
contains the literature review Here, the focus is exploring the spectrum of its var-
ious types. A significant portion of this chapter is dedicated to understanding the
intricate workings of automation, particularly within the domain of finance, while

also discussing how can we automate certain processes with Al for example asset



management, credit intermediation, algorithmic trading, possible risks of Al in
trading. Addressing the non-purchase orders where explored the challenges of
handling invoices without a formal PO, emphasizing the need for efficient pro-
cesses. Understanding the mechanisms that enhance efficiency and accuracy, ex-
amining the invoicing process, highlighting the significance of effective vendor
data management, capturing essential data from invoices, investigating the com-
plexities of accounting entries. Presenting the benefits of Al automation, which
brings precision and efficiency, enhancing data validation, swiftly navigates vast
datasets, workflow management by automating repetitive tasks. In payment pro-
cessing, Al reduces errors and increases security. In the following chapter the
methodology, the reason for choosing the qualitative method is presented,
demonstrating how it allows to answer the research questions through insightful
interviews. The fourth chapter discusses interview findings provided by a summa-
rized overview, incorporating direct quotations to capture key insights without re-
pletion of statement. A comprehensive analysis into the interview outcomes. Con-
cluding the research, the final chapter synthesized findings, offering conclusive in-

sights into the addresses research questions.



2 LITERATURE REVIEW

2.1 Evolution of Al

“The whole idea is to do something no other human—and no
other machine—is doing.(Traders Magazine, 2019)”

The world of artificial intelligence may seem like a recent phenomenon, but its
roots trace back to the mid-20th century (Rockwell Anyoha, 2017). This research
explores the historical timeline of Al, from its early conceptualization by Alan Tu-
ring to its contemporary applications by tech giants (Rockwell Anyoha, 2017). The
journey of Al takes us through decades of development, punctuated by significant
advancements that have reshaped our understanding of machine intelligence
(Yogesh K. Dwivedi et al., 2023). In the 1950s, the concept of Al was first formalized
when British mathematician and computer scientist Alan Turing released a
groundbreaking paper (A. M. TURING, 1950). In this paper, Turing contemplated
the potential of machines possessing genuine intelligence (A. M. TURING, 1950).
Although the term "artificial intelligence" came into existence during this period,
practical applications of Al or an Al approach remained in the realm of theory (Ha-
roon Sheikh et al., 2023). Despite the early conceptualization of Al, its practical
implementation remained elusive for several decades (Patrick Mikalef & Manijul
Gupta, 2021). Theoretical discussions and hypotheses abounded, but tangible
progress was limited (A. M. TURING, 1950). It was not until the late 1990s that
Al's potential began to materialize in real-world applications (A. M. TURING, 1950).
The true acceleration of artificial intelligence occurred in the 21st century, notably
gaining momentum after 2011 (Xu et al., 2021). This pivotal moment saw major
tech companies, including Facebook, IBM, Microsoft, and Google, embracing Al
and machine learning for various business applications (Alex Hern, 2016). Their
adoption of Al marked a turning point in the history of artificial intelligence, with
these corporate giants leading the charge in integrating Al into everyday opera-
tions (H. James Wilson & Paul Daugherty, 2018). the journey of artificial intelli-
gence is a testament to human ingenuity and persistence (H.James Wilson & Paul
Daugherty, 2018). From its theoretical inception in the 1950s by Alan Turing to its
practical applications in the late 1990s and the subsequent explosion of Al in the

business world after 2011, Al's history is a tale of continuous development and



evolution. As we stand on the threshold of a new era, the future of artificial intel-
ligence holds the promise of further innovations and transformative applications,
which will continue to shape our world and redefine the boundaries of what ma-

chines can achieve (A. M. TURING, 1950; Rockwell Anyoha, 2017).

2.2 Adoption of Al

Artificial intelligence (Al) has permeated various facets of our lives, revolutionizing
the way we interact with technology and opening up new possibilities in countless
domains (Chugh, 2023). This into the myriad implementations of Al, including data
mining and an array of methods such as algorithm monitoring, facial detection,
and optical character recognition (Sabyasachi Dash et al., 2019). These applica-
tions have transcended traditional boundaries and found their place in diverse
commercial fields, ranging from advertising and marketing to accountancy, insur-
ance, the Internet, transportation, aerospace, and agriculture (OECD, 2023.). This
part will also explore how the 1990s ushered in a new era of Al technologies, ena-
bling breakthroughs in natural language analysis, image identification, deep learn-
ing, voice recognition, and emotion recognition. The versatility of Al is evident
through its diverse implementations (Chugh, 2023). Data mining, one of Al's nota-
ble applications, involves the extraction of valuable insights and patterns from
large datasets (Ibm, 2023.). This process not only aids businesses in understanding
their customers and markets but also enhances decision-making (Abid Haleem et
al., 2022). Algorithm monitoring is another essential use of Al, ensuring that com-
plex algorithms operate effectively and meet their intended objectives. In the dy-
namic world of technology, constant monitoring and adjustment are crucial. Facial
detection, a remarkable Al application, has transformed the realm of security, per-
sonalization, and entertainment (Abid Haleem et al., 2022). It enables devices and
systems to recognize and respond to human faces, offering a range of innovative
possibilities. Optical character recognition (OCR) is a boon for businesses and indi-
viduals dealing with vast amounts of printed or handwritten text. Al-driven OCR
technology can quickly and accurately convert text into digital formats, saving time

and effort (Appen, 2021). Al has not confined itself to any one industry but has



made inroads into various commercial sectors (Appen, 2021). In the realm of ad-
vertising and marketing, Al-driven algorithms analyse consumer behaviour and
preferences, facilitating personalized advertisements and marketing strategies
(Joshua Almeria, 2023). Accountancy and insurance industries benefit from Al's
data analysis capabilities, streamlining financial transactions, risk assessment, and
fraud detection (Deloitte, 2021). The Internet, a vast ecosystem, relies on Al for
search engines, chatbots, and content recommendation systems, enriching user
experiences and making information readily accessible. Transportation, with the
emergence of autonomous vehicles, has Al at its core, enabling safer and more
efficient travel (mckinsey, 2017). Aerospace utilizes Al for navigation, mainte-
nance, and advanced flight systems. In agriculture, Al assists in crop monitoring,

yield prediction, and pest control, enhancing productivity and sustainability.

The 1990s witnessed a paradigm shift in Al technologies. It marked the emergence
of natural language analysis, enabling machines to understand and respond to hu-
man language. Image identification, a subset of computer vision, allowed ma-
chines to recognize and interpret visual content. Deep learning, a subfield of Al,
revolutionized neural networks, enabling them to process vast amounts of data,
detect patterns, and make accurate predictions. Voice recognition technology
made voice-activated devices and virtual assistants a reality. Emotion recognition,
a captivating development, allows Al systems to gauge human emotions through

facial expressions and vocal cues, enhancing human-computer interactions.

2.3 Alin Financial Services

Humans and machines can enhance each other’s strengths. by H.
James Wilson and Paul R. Daugherty (H. James Wilson & Paul
Daugherty, 2018)

The financial sector has undergone a profound transformation in recent years,
largely fuelled by advancements in technology (Digital Disruption in Banking and
its Impact on Competition, 2020). In this chapter, we will search into the notable
changes in communication, customer service, recruitment, and asset manage-
ment within the financial industry (KPMG, 2017). The increasing impact of senti-

ment analysis, crowd-sourced data, and algorithms on how money is managed in



this sector. As financial institutions embrace these innovations, they are funda-

mentally altering the financial and investment landscape (KPMG, 2019a).

2.3.1 Communication

Communication is a cornerstone of the financial sector, and in recent years, it has
undergone a remarkable evolution (OECD, 2021). This research investigates into
the fascinating developments in financial sector communication, exploring the
transition from laborious paperwork to swift digital interactions. We discuss how
online platforms, mobile apps, and instant messaging have revolutionized the way
financial institutions interact with their clients. This transformation not only en-
hances accessibility to financial services but also empowers customers to manage
their finances conveniently (Bruhati, 2023). The financial sector has bid farewell to
the era of endless paperwork and cumbersome processes. In its place, a digital
revolution has unfolded. The era of extensive form-filling and the protracted wait
for postal responses has become obsolete. Today, financial institutions have tran-
sitioned to online platforms and mobile apps, enabling clients to access services
and information at their fingertips (Jim Marous, 2023). This shift from paper to
pixels has not only saved time but also contributed to environmental sustainability
by reducing paper waste (Alison Moodie, 2014). The advent of instant messaging
has brought a new level of convenience to financial interactions. Clients can now
communicate with their financial institutions in real time, seeking assistance or
clarifications without the need for lengthy phone calls or face-to-face meetings
(Brosix, 2023). This seamless connectivity has bridged the gap between clients and
their financial advisors, making financial services more accessible and responsive.
Perhaps one of the most significant outcomes of this communication evolution is
the empowerment of clients (Brosix, 2023). In the digital age, clients have unprec-
edented access to their financial data, account information, and transaction his-
tory. They can monitor investments, transfer funds, and pay bills with ease. This
level of control fosters financial literacy and independence, as clients can actively
manage their finances without being reliant on intermediaries (Ceyla Pazarbasi-

oglu et al., 2020). Financial institutions have embraced digital communication to



ensure their services are accessible to a wider audience (Brosix, 2023). Mobile
apps and online platforms cater to a broad demographic, from tech-savvy millen-
nials to individuals who may have limited access to traditional banking services
(BiggBrains, 2023). This redefined accessibility ensures that financial services are

inclusive and available to a diverse range of clients (BiggBrains, 2023).

2.3.2 Enhanced Customer Service

Customer service is a critical aspect of the financial sector, and in recent years, it
has experienced a remarkable transformation (Swetha Amaresan, 2023). In this
chapter examines into the fascinating developments in customer service, focusing
on the emergence of chatbots and Al-driven virtual assistants that are available
around the clock to address customer queries and provide assistance. Addressing
how these technological innovations not only ensure a faster response but also
enhance the overall customer experience. While the human touch remains essen-
tial, technology has become a valuable ally in delivering prompt and effective cus-
tomer service (Oji Udezue, 2023). Chatbots have become a ubiquitous presence in
the world of customer service (Usman Aslam, 2022). These automated assistants
are designed to interact with customers in a conversational manner, providing
real-time support and responses (Usman Aslam, 2022). Whether it's answering
frequently asked questions or guiding clients through specific processes, chatbots
offer immediate assistance, eliminating the need for customers to wait on hold or
navigate through complicated phone menus (Usman Aslam, 2022). In addition to
chatbots, Al-driven virtual assistants have further elevated customer service in the
financial sector (Usman Aslam, 2022). These intelligent systems can handle a wider
range of tasks, often with a high degree of accuracy (Usman Aslam, 2022). They
can process complex inquiries, assist with account management, and even execute
transactions on behalf of clients. The continuous availability of these virtual assis-
tants ensures that customers can receive support at any time, accommodating
their schedules and needs (Usman Aslam, 2022). The integration of chatbots and
Al-driven virtual assistants has a profound impact on the overall customer experi-
ence (Usman Aslam, 2022). Clients no longer need to adhere to traditional busi-
ness hours for assistance. They can seek help at their convenience, which is par-

ticularly advantageous for international clients across different time zones (Usman



Aslam, 2022). The efficiency and responsiveness of these technologies contribute
to a more positive and seamless customer experience (Usman Aslam, 2022). While
technology plays a pivotal role in modern customer service, the human touch re-
mains indispensable. Complex issues or emotionally sensitive matters may neces-
sitate human intervention (Usman Aslam, 2022). Financial institutions understand
the importance of striking a balance between technology and human interaction
to provide the best possible service. This synergy ensures that customers receive
both the efficiency of automation and the empathy of human assistance when

needed (Bankingly, 2019).

2.3.3 Modernizing Recruitment

Recruitment is a vital component of the financial industry, and in recent years, it
has adapted to the digital age (Phyllis Messalina Gilch & Jost Sieweke, 2021). This
part of research explores the significant changes in financial industry recruitment,
highlighting the prevalence of online job platforms, video interviews, and data-
driven hiring processes. These advancements not only expedite the hiring process
but also enable financial institutions to efficiently identify the most suitable can-
didates (Phyllis Messalina Gilch & Jost Sieweke, 2021). The integration of technol-
ogy in recruitment reflects the sector's commitment to staying competitive in the
job market (Phyllis Messalina Gilch & Jost Sieweke, 2021). The times when job
seekers predominantly depended on newspaper classifieds or dispatched physical
resumes are now a thing of the past. The financial industry has embraced online
job platforms as a means of connecting with potential candidates (Phyllis Messa-
lina Gilch & Jost Sieweke, 2021). These platforms offer an extensive pool of talent
and provide financial institutions with the ability to reach a diverse array of candi-
dates (Phyllis Messalina Gilch & Jost Sieweke, 2021). Job postings can now be ac-
cessed by candidates from around the world, eliminating geographical limitations
(Phyllis Messalina Gilch & Jost Sieweke, 2021). Video interviews have become a
standard in financial industry recruitment. Instead of the traditional in-person in-
terviews, candidates and hiring managers now connect through screens (Phyllis

Messalina Gilch & Jost Sieweke, 2021). This approach not only saves time but also



enables financial institutions to assess a candidate's communication skills, pres-
ence, and suitability for the role. Video interviews have streamlined the interview
process, allowing candidates to participate from the comfort of their own homes
(Phyllis Messalina Gilch & Jost Sieweke, 2021). Data-driven hiring processes have
transformed the way candidates are evaluated and selected. Technology allows
financial institutions to collect and analyse a wealth of data on candidates, includ-
ing their qualifications, work history, and even their social media presence (Phyllis
Messalina Gilch & Jost Sieweke, 2021). This data-driven approach ensures that
candidates are matched with positions that align with their skills and experience
(Phyllis Messalina Gilch & Jost Sieweke, 2021). It also minimizes biases and en-
hances the objectivity of the recruitment process. The integration of technology
in recruitment not only expedites the hiring process but also makes it more com-
petitive (Jinisha Ghodasara, 2023.; Phyllis Messalina Gilch & Jost Sieweke, 2021).
Financial institutions can quickly identify and secure the most suitable candidates,
ensuring that they are not left behind in the race for top talent. This efficiency
benefits both employers and job seekers, as positions are filled more rapidly, and
candidates find suitable opportunities sooner (Jinisha Ghodasara, 2023.; Phyllis

Messalina Gilch & Jost Sieweke, 2021).

2.4 Revolution in Asset Management

Asset management, a fundamental pillar of the financial industry, has embarked
on a new era marked by the emergence of robo-advisors and Al-driven investment
strategies (Skillfloor, 2023). This part of the thesis explores the profound changes
in asset management, shedding light on how these innovative tools utilize algo-
rithms and data analysis to make investment decisions. They offer a range of ben-
efits, including lower fees, automated portfolio rebalancing, and personalized in-
vestment strategies. This revolution is making investment services more afforda-
ble and accessible to a broader audience (Si Katara Forbes, 2023). Robo-advisors
have become prominent players in the world of asset management. These auto-
mated platforms utilize algorithms to create and manage investment portfolios for
clients Frankenfield, 2023). They leverage technology to assess clients' risk toler-

ance, financial goals, and investment preferences, all while maintaining a diversi-



fied portfolio (Frankenfield, 2023). The convenience and affordability of robo-ad-
visors have made them an attractive option for individuals seeking professional
investment management without the high costs associated with traditional finan-
cial advisors (Frankenfield, 2023). The infusion of artificial intelligence into asset
management has paved the way for more sophisticated investment strategies. Al-
driven systems can process vast amounts of data in real-time, enabling them to
identify trends, assess market conditions, and make rapid investment decisions
(VARTEQ Inc., 2023). This level of data analysis goes beyond what human advisors
can achieve, offering the potential for higher returns and more informed invest-
ment choices. One of the most significant advantages of robo-advisors and Al-
driven investment strategies is the reduction in fees (VARTEQ Inc., 2023). Tradi-
tional financial advisors often charge substantial fees for their services, making
professional asset management inaccessible to many. Robo-advisors typically
charge lower fees, ensuring that a more extensive segment of the population can
access professional investment advice (Michael Bromberg, 2023). This democrati-
zation of asset management is a welcome development, as it empowers individu-
als to grow their wealth without the burden of exorbitant costs (Michael Brom-
berg, 2023). Robo-advisors and Al-driven systems excel in providing personalized
investment strategies. They take into account a client's unique financial situation,
goals, and risk tolerance to create tailored portfolios. This level of personalization
ensures that clients' investments align with their objectives, making the path to

financial success more attainable (Michael Bromberg, 2023).

2.5 The Rise of Sentiment Analysis and Crowd-Sourced Data

The financial sector has witnessed a notable transformation with the growing im-
portance of sentiment analysis and crowd-sourced data (OECD, 2021). The analysis
of social media, news, and online discussions has become a valuable tool for un-
derstanding market sentiment and trends. When combined with advanced algo-
rithms, this data aids in making informed investment decisions (Comparables,
2023). It serves as a clear example of how technology is reshaping the decision-

making process in finance (Comparables, 2023). Sentiment analysis (SA), also



known as opinion mining, involves the use of natural language processing and text
analysis to assess and interpret sentiment in text data (Saidah Saad & Bilal Saberi,
2017). In the financial sector, this technique is applied to a wide range of textual
sources, including social media posts, news articles, and online forums (Saidah
Saad & Bilal Saberi, 2017). By analysing the language and tone used in these texts,
financial professionals can gain valuable insights into market sentiment (Saidah
Saad & Bilal Saberi, 2017). The analysis of social media, news, and online discus-
sions provides a wealth of information on market trends (Comparables, 2023; Sa-
idah Saad & Bilal Saberi, 2017). Investors and financial experts can identify pat-
terns and trends by studying the sentiment expressed in these sources. Positive
sentiments may indicate growing interest in a particular asset, while negative sen-
timents might signal concerns or potential risks (Francesco Audrino et al., 2020).
This data helps investors stay ahead of market developments and make informed
decisions. Crowd-sourced data refers to information that is collected from a di-
verse group of individuals, often via online platforms (Francesco Audrino et al.,
2020). This data can be a valuable source of insights for financial decision-making.
In the context of finance, crowd-sourced data may include ratings, reviews, and
opinions from individuals who have experienced a product or service (Francesco
Audrino et al., 2020). This data can be especially useful when evaluating the po-
tential of a particular investment or financial product. Advanced algorithms play a
crucial role in making sense of sentiment analysis and crowd-sourced data (Fran-
cesco Audrino et al., 2020). These algorithms can process and analyse vast
amounts of text data quickly and efficiently. By identifying patterns, sentiment
shifts, and emerging trends, algorithms assist financial professionals in making
well-informed investment decisions. This fusion of human insights and machine
capabilities is at the forefront of modern financial analysis (Francesco Audrino et

al., 2020).

2.6 Examples of finance processes that can be automated with Al

Many financial companies are adopting Al, ML, and big data tools with the pro-
spect of obtaining a competitive edge (OECD, 2021). This utilization aims to en-
hance effectiveness by cost reduction and elevate the quality of financial services

products in demand by customers, as indicated by the US Treasury in 2020 (OECD,



2021; U.S. Department Of The Treasury, 2018). Corresponding to the Organization
for Economic Co-operation and Development (OECD), Al, machine learning (ML),
and Big Data can be applied in many areas of finance (Tuomas Haapsaari, 2018.-
a). In various financial activities, such as managing assets and working with block-
chain-based finance, Al can be a valuable tool for automation. The OECD has pin-
pointed four specific financial market activities where Al can be effectively put to

use (OECD, 2021):

2.6.1 Asset Management

BlackRock'’s literature on artificial intelligence and machine learning in asset man-
agement explains its importance of the usage of artificial intelligence and machine
learning in the asset management. By using effectively, the machine learning and
artificial intelligence in asset management there is an increase and precision of
workflows, strengthen risk management, improve customer experience, and en-
hance performance (BlackRock, 2019; OECD, 2021; Tuomas Haapsaari, 2018.-a). A
valuable tool that can be served to the financial advisors in humanizing and
streamlining the process of data analysis and reporting to their clients, it is the
“Natural Language Generation (NLG)”, which falls under the umbrella of artificial
intelligence (lvy Wigmore, 2023). Machine learning can improve the management
of risks for hedge fund managers and other major institutional investors since it
can identify risk variables daily and test the performance of each scenario pre-
sented. An example of BlackRock’s literature is that “a model might be able to take
known inputs such as the average price of a stock to determine if the latest price
received from a vendor is erroneous” (BlackRock, 2019). Which in turn it reduces
from the back-office by automating tasks, reducing costs, and increasing the

speed.

Depending on the sort of artificial intelligence technique used, providing machine
learning (ML) algorithms with large data might give asset managers recommenda-
tions that influence portfolio allocation (OECD, 2021). Big data has largely sup-

planted traditional datasets, which are now regarded as a commodity accessible



to all investors and is being used by asset managers to get insights into their in-
vestment process. Information has always been important to the financial world,
and data has formed the foundation of numerous investment strategies, ranging
from fundamental research to systematic trading and quantitative strategies
(OECD, 2021). Deploying artificial intelligence for the comprehensive analysis of
raw data from numerous channels provides organizations with the capability to
rapidly discover valuable insights, facilitating the formulation of informed strate-

gies within exceptionally tight time constraints.

However, by deploying artificial intelligence and machine learning (Al/ML) is being
served as a competitive advantage over the rivals. Since smaller companies are
unable to use the Al/ML techniques, which comes to the limitations of participa-
tion among the smaller companies where is likely to endure until such time as the
industry reaches a juncture wherein these tools become ubiquitous or accessible
through third-party vendors. Relying on third-party vendors, many financial ex-
perts will start using similar Al tools for their work, they might end up making sim-
ilar decisions in the financial markets. This can create a situation where everyone
seems to be following the crowd. If this happens, it can make the financial system
unstable, especially when there’s already a lot of uncertainty. For example, if a lot
of people start buying or selling all at the same time, it can make prices go up and

down rapidly, and this can lead to unexpected problems.



BUse of Al by hedge funds B% of decision-making relying on Al

a% r
e 80%-100%
680% |
50% 60%-80%
% r
W% f
40%-60%
% |
0% b i
0% B 20%-40%
l_j\-!f}

0 5h 0%  15% 20% 25% 0%

Figure 2. Use of Al by hedge funds (OECD, 2021)

2.6.2 Credit Intermediation

Artificial intelligence can be used in credit intermediation and has been increas-
ingly getting popular among banks and fintech, which helps to evaluate the credit-
worthiness of potential debtors and then create an underwriting decision. In credit
scoring, we can utilize machine learning models as a smart tool that help us guess
if a person have trouble paying back loans (OECD, 2021). Machine learning can
forecast the information since a company might not have much information about
the borrowers (OECD, 2021). Al built technology are able to catch fraud detection,
who try to trick them and to see how different borrowers are connected. This

helps them manage their loans better (OECD, 2021).

Having lots of data and artificial intelligence has changed how we figure out if
someone can pay back a loan. These Al-based tools use both regular information
like for example your credit history and also in the unconventional or non-tradi-
tional data sources that may not seems directly related to a person’s creditworthi-
ness which can include digital footprints, open banking data, and social media data
(OECD, 2021). Consequently, they can see if someone is a reliable person in order
to loan their money and expect to be paid back (OECD, 2021). This helps banks to

make better decisions about who they should lend money to.



Using Al models to make decisions about who gets loans can help save money and
make it easier for people who do not have a long history of borrowing money (thin
files) to get loans (OECD, 2021). This can be very beneficial for a small business
that can’t prove they’re good at paying back loans based on their past record or

by putting up valuable stuff as a guarantee (OECD, 2021).

The idea is that Al can help make it possible for these businesses to get loans,
which can help the economy grow by making it easier for them to get the money
they need (OECD, 2021). Some studies even say that we might not need to put up
valuable stuff as collateral to get loans if we use Al. Businesses who haven’t always
had an easy access to loans, while they had an average credit or who didn’t use
banks a lot, might be able to get loans more easily if we use different ways of de-
ciding who can get a loan (OECD, 2021). This could help more people be a part of
the financial system. Even though we have machine learning technology, we can
still be uncertain about in the long run how these machines be operating (OECD,
2021). Some research indicates that using Al for deciding who gets loans might
only make it cheaper for certain groups of people, while others say it can help
reduce unfair treatment based on things like race when giving out loans (Chirag

Shah, 2023).

2.6.3 Algorithmic Trading

In the early ‘70s and until now, artificial intelligence has been used as a tool to
automate trading systems that make forecasts, make decisions, and execute trans-
actions (Cade Metz, 2016; Neelima Jauhari, 2023a; OECD, 2021). Al-driven systems
in the financial markets can identify and execute trades without direct human in-
volvement autonomously. These systems leverage advanced Al technologies, in-
cluding evolutionary computation, deep learning, and probabilistic logic, to make
independent trading decisions and execute orders (Cade Metz, 2016; OECD, 2021).
Artificial intelligence-powered systems can assist in formulating methodical trade
approaches by implementing a structured "if/then" decision-making approach for
upcoming trades (Traders Magazine, 2019). In today's complex financial landscape
where different types of assets and regions are closely linked, artificial intelligence

(Al) provides a predictive capability that surpasses the effectiveness of traditional



algorithms used in finance and trading. In the world of trading, Al-driven systems
also play a role in helping traders manage their risks and control how they control
their arrangements. For instance, Al applications can monitor the level of risk in-
volved and make automatic adjustments or exit positions as required, all without
the need for manual reprogramming. These Al systems learn and adapt to shifting
market conditions on their own, with little to no human involvement (OECD,
2021). Al-powered technologies can help traders manage the distribution of their
orders across various stockbrokers. They aid in the management of predetermined
transactions, allowing for more control over the distribution of transaction costs
and liquidity to various components of the trading strategy. This improves a
trader's capacity to manage trading activity efficiently, optimize expenses, and

guarantee liquidity is allocated properly (OECD, 2021).
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Figure 3. Developments in algo trading. (Neelima Jauhari, 2023b)

In the context of thoroughly digitized financial markets, particularly in the equities
and foreign exchange (FX) products, trading algorithms based on artificial intelli-
gence play a critical role as they improve the management of liquidity and the
successful execution of substantial orders with limited trading effect. They accom-
plish this by constantly modifying order size, time frame, and implementation size

according to the market's circumstances (OECD, 2021).

As of OECD literature about algorithmic trading discusses how the integration of

Al and big data in sentiment analysis is revolutionizing a practice that has been in



use for decades (OECD, 2021). Traditionally, traders have relied on mining news
reports and management statements to gauge the impact of non-financial infor-
mation on stock prices (OECD, 2021). Nowadays, advanced technologies, such as
natural language processing (NLP) algorithms, enable the automated analysis of
social media, tweets, and even satellite data. This automation allows for the iden-
tification of persistent patterns and behaviours on a scale beyond human capabil-

ity (OECD, 2021).

What sets Al-managed trading apart from systematic trading is its ability to learn
and adapt to changing market conditions using reinforcement learning (OECD,
2021). Unlike traditional systematic strategies that involve more human interven-
tion and take longer to adjust parameters, Al models can quickly adapt (OECD,
2021). Conventional back-testing approaches based on historical data may falter
when previously identified trends no longer hold (OECD, 2021). Machine learning
models shift the focus to real-time trend prediction and analysis, employing "walk
forward" tests instead of back testing (OECD, 2021). These tests predict and adjust
to real-time trends to reduce issues like over-fitting in historical data-based back

tests (OECD, 2021).

2.6.4 Historical evolution of trading

The evolving role of artificial intelligence (Al) in financial trading, particularly in
highly digitized markets like equities and foreign exchange (FX) (OECD, 2021). Al
solutions offer the potential to improve various aspects of trading, including com-
petitive pricing, liquidity management, and order execution (OECD, 2021). Nota-
bly, Al algorithms can enhance liquidity management and minimize market impact
when handling large orders by dynamically optimizing factors like order size, du-

ration, and execution based on current market conditions (OECD, 2021).

The use of Al and big data for sentiment analysis is described as an augmentation
of a longstanding practice (OECD, 2021). Traders have traditionally relied on min-
ing news reports and management communications to understand how non-fi-

nancial information impacts stock prices (OECD, 2021). Today, Al-driven text min-



ing and analysis of social media and satellite data, utilizing natural language pro-
cessing (NLP) algorithms, provide the capability to automate data gathering and

identify patterns on a scale beyond human capacity (OECD, 2021).

The key differentiator between Al-managed trading and traditional systematic
trading is reinforcement learning, enabling Al models to adapt to changing market
conditions more swiftly than human-dependent systematic strategies (OECD,
2021). Conventional back-testing strategies based on historical data may not per-
form well in real time when previously identified trends break down (OECD, 2021).
Machine learning (ML) models shift the focus toward real-time trend prediction

and analysis, reducing issues like overfitting in back tests (OECD, 2021).

Al in trading has evolved from simple buy/sell orders to dynamic pricing, execution
algorithms, and current deep neural network strategies that aim to minimize mar-
ket impact. Deep neural networks, resembling the human brain, rely less on hu-
man intervention and can enhance inventory management and reduce balance

sheet costs for market makers (OECD, 2021).

Advanced Al models today are primarily used to identify signals from less obvious
events in flow-based trading, where the goal is to extract valuable information
from a noisy dataset (OECD, 2021). They are not typically used for high-frequency
trading (HFT) to profit from speed but instead focus on improving algorithm pa-

rameters and decision logic (OECD, 2021).

In the future, as Al technology advances, it is expected to play a more significant
role in trade execution, offering automated, dynamic adjustments to decision logic
throughout the trading process (OECD, 2021). As Al becomes more integrated into
execution phases, it will necessitate extending risk management measures to Al-
driven algorithmic trading, similar to safeguards applied to traditional algorithmic
trading (OECD, 2021). This shift holds implications for financial markets as Al's ca-
pabilities continue to expand and influence various aspects of trading (Lucas Liew,

2020; OECD, 2021).



2.6.5 Possible risks of Al in trading

The widespread use of similar Al models among traders can reduce arbitrage op-
portunities, potentially lowering trading costs but also leading to market behav-
iours like herding and one-way movements, impacting market stability. The risk of
self-reinforcing feedback loops emerges, causing rapid and unpredictable price

change s(OECD, 2021).

The convergence of Al models can raise cybersecurity concerns, making it easier
for cybercriminals to manipulate trading systems. Additionally, Al can be em-

ployed for autonomous cyberattacks, introducing security risks (OECD, 2021).

A lack of transparency in Al models used by traders can complicate supervision
and understanding. Collusive outcomes may become more sustainable, posing

challenges for regulatory identification of illegal trading practices (OECD, 2021).

Al's application in trading, especially in high-frequency trading, can increase mar-
ket volatility, potentially reducing liquidity and causing flash crashes. Safeguards

and circuit breakers are essential.

The interconnectedness of financial markets may rise due to Al, leading to unex-
pected correlations and dependencies among variables. As a result, it is crucial to
implement safeguards, transparency, and cybersecurity measures to manage risks
effectively and ensure the resilience and integrity of financial markets (OECD,

2021).

2.6.6 Reduced Arbitrage Opportunities

Widespread use of similar Al models in financial markets has consequences for
traders. On one hand, it can decrease arbitrage opportunities, meaning there are
fewer chances to profit from price differences. While this may ultimately benefit
consumers by reducing the costs associated with trading, it also comes with risks

(BIS Markets Committee, 2023.; OECD, 2021).

For instance, when many traders employ similar Al models, it can lead to market

actions such as convergence and herding. This means that market participants



tend to follow the same strategies, potentially resulting in one-way market move-
ments. This can have implications for market stability, especially during times of

stress or crisis (BIS Markets Committee, 2023.).

2.6.7 Risk of Self-Reinforcing Feedback Loops:

The risk of self-reinforcing feedback loops is a critical concern when Al models are
widely adopted. Such feedback loops can trigger rapid and sometimes unpredict-
able price changes. This means that the behaviour of Al-driven systems can am-
plify market movements, which could lead to heightened market volatility (BIS

Markets Committee, 2023.; OECD, 2021).

2.6.8 Cybersecurity Implications:

The convergence of Al models raises cybersecurity issues. With more Al systems
operating in similar ways, it becomes easier for cybercriminals to exploit vulnera-
bilities in these systems (DXC, 2023; GOV.UK, 2022.; OECD, 2021). This could pose

a significant threat to the security and integrity of financial markets.

Furthermore, Al can be leveraged for autonomous cyberattacks (DXC, 2023;
GOV.UK, 2022.; OECD, 2021). In this scenario, Al systems conduct attacks on vul-
nerable trading systems without human intervention. This added layer of complex-
ity in cybersecurity underscores the need for robust protective measures (DXC,

2023; GOV.UK, 2022.; OECD, 2021).

2.6.9 Lack of Transparency:

The lack of transparency in Al models used by traders is a significant concern. Trad-
ers often keep their Al model workings secretive to maintain a competitive edge.
However, this secrecy complicates regulatory supervision and understanding of
how these model’s function. This lack of transparency can be problematic in en-
suring that Al-driven trading remains fair, secure, and compliant with regulations

(OECD, 2021).



2.6.10 Collusive Outcomes

Al-driven trading can facilitate collusive outcomes, making it more challenging for
regulators to identify illegal trading practices. For instance, practices like "spoof-
ing," which involve creating a false impression of market activity, may be harder
to detect when Al-driven systems are involved. This poses a regulatory challenge

in maintaining market integrity (Financial Stability Board, 2017; OECD, 2021).

2.6.11 Market Volatility

The adoption of Al in trading can lead to increased market volatility. This is espe-
cially noticeable in high-frequency trading (HFT), where Al-driven systems can ex-
ecute large trades simultaneously (Financial Stability Board, 2017; OECD, 2021;
U.S. Department Of The Treasury, 2018). The result is a potentially more volatile
market environment. This heightened volatility could reduce liquidity, making it
more challenging for the market to absorb large trades, and may contribute to
flash crashes (Financial Stability Board, 2017; OECD, 2021; U.S. Department Of The
Treasury, 2018).

In response to this, safeguards and circuit breakers are being considered. These
mechanisms aim to prevent excessive market volatility and protect against system

malfunctions or market manipulation (OECD, 2021).

Interconnectedness of Markets:

The broader use of Al models in trading has the potential to increase the intercon-
nectedness of financial markets. As Al becomes more ubiquitous, unexpected cor-
relations and dependencies among variables may arise. This interconnectedness

could have implications for systemic risk and market stability (OECD, 2021).

2.6.12 Blockchain-Based Finance

The increasing utilization of distributed ledger technologies (DLT), particularly
blockchain, in various industries, with a primary focus on finance (Marcus Reeves
et al., 2023; OECD, 2021). The growth of blockchain-based applications is driven
by the promised advantages of speed, efficiency, and transparency, achieved

through automation and disintermediation (Marcus Reeves et al., 2023; OECD,



2021). This adoption of DLTs in finance aims to enhance operational efficiency,
especially in areas like securities markets, payments, and tokenization of assets,
potentially leading to a reconfiguration of financial operators' roles and business

models (OECD, 2020; Roy Choudhury et al., 2023).

The OECD report also emphasizes the potential convergence of artificial intelli-
gence (Al) and distributed ledger technologies (DLT) in blockchain-based finance
to enhance the competence of the system, while actual Al application in block-
chain projects looks limited. (OECD, 2021; Toshihide Endo, 2019; Xiaofei Wang et
al.,, 2022). Instead of convergence, there's a trend of implementing Al in specific
blockchain systems for use cases like risk management and leveraging DLT to en-

hance data management in Al mechanisms (OECD, 2020, 2021).

The most significant contribution of artificial intelligence in DLT-based finance is
observed in augmenting smart contract automation, particularly in compliance,
risk management, and data inference (OECD, 2021). Al can aid in identifying irreg-
ular activities, enhancing onboarding processes, and assisting with anti-money
laundering (AML) and counter-terrorist financing (CFT) checks (OECD, 2021). How-
ever, the elimination of financial intermediaries in transactions may challenge ex-

isting regulatory approaches (OECD, 2020, 2021).

The incorporation of artificial intelligence at the protocol level in distributed ledger
technology (DLT) offers potential benefits for regulators by enabling real-time data
sharing and automated compliance (Marcus Reeves et al., 2023; OECD, 2020,
2021; Toshihide Endo, 2019; Xiaofei Wang et al., 2022). To address supervision
issues in decentralized platforms, regulators have been considered as network

nodes (OECD, 2021).

In terms of data quality, Al has the ability to improve data inputs by automating
organizing data and potentially improving the robustness of information recording

and dissemination. It may also lessen reliance on third-party data providers such



as Oracles, enhancing network trust (OECD, 2020, 2021; Ryan Boder, 2022). How-
ever, it may not completely eliminate the challenge of poor data quality, as this

issue is also observed in Al-based systems (OECD, 2021).

2.7 Accounts Payable invoicing

In today's rapidly evolving business landscape, technology is playing an increas-
ingly pivotal role in revolutionizing traditional business processes (Cevinio, 2023).
One such area where automation has the potential to make a significant impact is
accounts payable (AP) invoicing (Cevinio, 2023). This research paper examines into
the application of artificial intelligence (Al) to automate AP invoicing, focusing on
the handling of non-purchase order (PO) invoices (Cevinio, 2023). Realistically, a
substantial portion of non-PO invoices is still processed manually, presenting a
stark example of the untapped potential for automation in streamlining financial

operations (Cevinio, 2023).

2.7.1 The Manual Challenge: Non-PO Invoicing

Non-PO invoices, which include invoices not associated with a formal purchase
order, have historically demanded substantial human intervention for processing
(Basware, 2023). This labour-intensive process is not only time-consuming but also
susceptible to human errors. According to industry statistics, up to 90% of non-PO
invoices are processed manually (Basware, 2023). This glaring statistic under-
scores the immense opportunity for automation to alleviate the burden on human

employees and enhance operational efficiency (Basware, 2023).

2.7.2 Leveraging Al for AP Invoicing Automation and Managing Vendor Data

Al technologies, particularly machine learning and natural language processing,
can be harnessed to automate various aspects of accounts payable invoicing. Com-
panies can leverage Al to streamline the following critical functions (Cevinio,

2023).

Al systems can be trained to recognize and classify incoming invoices, ensuring
that they are directed to the appropriate department for processing (Cevinio,

2023; Tuomas Haapsaari, 2018.-b). This reduces the need for manual sorting and



routing of invoices, minimizing the risk of misplacement or delays (Cevinio, 2023;

Tuomas Haapsaari, 2018.-b).

By integrating Al, organizations can maintain and update vendor information more
efficiently (Basware 2023). Al systems can automatically validate and update ven-

dor details, reducing the likelihood of errors in the AP process (Basware, 2023).

2.7.3 Capturing Data and validating the Invoice

Al-driven optical character recognition (OCR) technology can be employed to ex-
tract relevant data from invoices, such as invoice number, date, and line items
(Abbyy, 2023). This not only expedites data entry but also minimizes the risk of

manual transcription errors (Abbyy, 2023).

Al can be used to cross-reference invoice data with internal records and business
rules, flagging discrepancies and anomalies for further review (Abbyy, 2023; Bri-
anna Blaney, 2023.). This ensures that only accurate and compliant invoices are

processed (Abbyy, 2023; Brianna Blaney, 2023.).

2.7.4 Creating Multiple Accounting Entries Making Payments on Time

Al can automate the creation of accounting entries, distributing costs to the rele-
vant expense accounts, and updating the general ledger (Basware, n.d.-a; Brianna
Blaney, 2023.). This reduces the potential for errors and accelerates the financial

reporting process (Brianna Blaney, 2023.).

Timely payment is crucial for maintaining positive vendor relationships and avoid-
ing delayed payment consequences (Derrick McMahon, 2023). Al systems can be
programmed to schedule and execute payments in accordance with predefined
terms, ensuring that payments are consistently made on time (Derrick McMahon,

2023).

2.8 The Benefits of Al Automation

The implementation of Al in accounts payable invoicing offers a multitude of ben-

efits for organizations (Brianna Blaney, 2023.). Firstly, it significantly reduces the



risk of errors that may occur during manual data entry and validation, leading to
more accurate financial records (Brianna Blaney, 2023.). Secondly, automation
minimizes the processing time, allowing companies to make informed decisions
faster (Brianna Blaney, 2023.). Additionally, the reduction in manual labour re-
quired for AP invoicing enables employees to focus on more strategic and value-

added tasks, enhancing overall productivity (Brianna Blaney, 2023.).

The automation of accounts payable invoicing through Al represents a crucial step
in modernizing financial operations (Cevinio, 2023; Matt Osborn, 2023; Tuomas
Haapsaari, 2018.-b). By embracing Al-driven solutions for processing non-PO in-
voices, organizations can realize substantial efficiency gains, minimize errors, and
ensure timely payments to vendors (Cevinio, 2023; Matt Osborn, 2023; Tuomas
Haapsaari, 2018.-b). While the adoption of Al in AP invoicing may present initial
challenges, the long-term benefits far outweigh the initial investment, ultimately
leading to enhanced financial stability and competitive advantage in today's busi-
ness landscape (Matt Osborn, 2023). As companies continue to explore the un-
tapped potential of Al automation in this domain, it is evident that the future of
accounts payable invoicing lies in the hands of intelligent technology (Matt Os-

born, 2023).
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2021)

2.9 How invoice automation works

Invoice automation is a fundamental component of modernizing financial pro-
cesses within organizations (Tuomas Haapsaari et al., 2020). This research paper
examines the intricacies of how invoice automation works, shedding light on the
various stages involved. The journey from receiving an invoice to processing it ef-
ficiently involves multiple key steps that are integral to optimizing financial oper-
ations (Olav Maas, 2021; Tuomas Haapsaari et al., 2020). This paper explores
these steps in detail: Scanning and Data Extraction, Data Validation, Matching and
Verification, Exception Handling, Workflow Management, and Payment (Olav

Maas, 2021; Tuomas Haapsaari et al., 2020).

2.9.1 Scanning and Data Extraction:

The initial step in invoice automation involves the digitization of paper invoices or

the extraction of data from electronic invoices (Klippa, 2022; Tuomas Haapsaari Et



Al., 2020). This process usually employs Optical Character Recognition (OCR) tech-
nology, which is a form of artificial intelligence (Klippa, 2022; Olav Maas, 2021;
Tuomas Haapsaari Et Al., 2020). OCR technology reads and interprets text on in-
voices, capturing crucial information such as invoice number, date, vendor details,
and line-item descriptions (Klippa, 2022; Tuomas Haapsaari Et Al., 2020). It plays a
pivotal role in eliminating manual data entry and transcription errors, significantly
expediting the invoice processing workflow (Klippa, 2022; Tuomas Haapsaari Et

Al., 2020).

2.9.2 Data Validation:

Data validation is the next crucial stage in invoice automation. It entails a system-
atic verification of the extracted information against predefined business rules and
internal records (Abbyy, 2023; Tuomas Haapsaari Et Al., 2020). During this phase,
the system checks for discrepancies, ensuring that the data adheres to established
standards (Abbyy, 2023; Tuomas Haapsaari Et Al., 2020). For example, it may verify
that the invoice amount matches the purchase order or contract terms. If any in-
consistencies are identified, they are flagged for further review (Abbyy, 2023;
Tuomas Haapsaari Et Al., 2020).

2.9.3 Matching and Verification

Matching and verification is a pivotal step to ensure the accuracy and authenticity
of invoices (Sathya Jameson, 2023). In this stage, the system compares the invoice
against supporting documents, such as purchase orders and delivery receipts
(Sathya Jameson, 2023; Tuomas Haapsaari, 2018.-b). This process helps confirm
that the goods or services have been received and are in accordance with the con-
tractual terms (Sathya Jameson, 2023; Tuomas Haapsaari, 2018.-b). By automating
this verification process, organizations can prevent erroneous payments and dis-

crepancies, promoting financial accuracy (Sathya Jameson, 2023).

2.9.4 Exception Handling

Not all invoices fit perfectly within established parameters, and this is where ex-
ception handling comes into play (Basware, 2023). Exception handling allows or-

ganizations to address invoices that do not conform to standard processes, such



as those with discrepancies or missing information (Basware, 2023). Automation
allows for predefined protocols to manage exceptions, directing them to desig-
nated personnel for resolution. This ensures that non-standard invoices do not

disrupt the entire invoicing workflow (Basware, 2023).

2.9.5 Workflow Management

Workflow management is the orchestration of tasks within the invoice processing
system (Per Holmlund, 2023). Automation streamlines and accelerates the routing
of invoices through predefined workflows (Per Holmlund, 2023). It assigns tasks to
appropriate personnel, establishes approval hierarchies, and tracks the progress
of each invoice as it moves through the system (Per Holmlund, 2023). Workflow
management enhances transparency, accountability, and collaboration within the

organization, facilitating efficient invoice processing (Per Holmlund, 2023).

2.9.6 Payment

The final stage of invoice automation is payment. Once an invoice successfully
completes the preceding steps, the system triggers the payment process (Abbyy,
2023). Automation ensures that payments are made in a timely and consistent
manner, based on predefined payment terms and schedules (Abbyy, 2023). By
automating payments, organizations not only prevent late payment penalties but
also maintain positive vendor relationships, as vendors receive their funds

promptly (Abbyy, 2023).

Invoice automation has revolutionized the way organizations handle their financial
processes, offering numerous advantages, including improved accuracy, effi-
ciency, and cost savings (Artsyl, 2023.; Tuomas Haapsaari Et Al., 2020). Under-
standing the inner workings of this automation process, from scanning and data
extraction to payment, is essential for organizations seeking to optimize their fi-

nancial operations (Artsyl, 2023.).

By embracing technology-driven solutions, businesses can unlock the potential of

invoice automation and redirect their human resources toward more strategic and



value-added tasks (Graip.Al, 2022). The systematic approach to invoice processing
presented in this research paper demonstrates how automation is transforming
financial workflows, streamlining processes, and ensuring the timely and accurate
management of invoices (Graip.Al, 2022). In the ever-evolving landscape of finan-
cial technology, invoice automation stands as a testament to the power of inno-

vation and efficiency in the modern business world (Graip.Al, 2022).
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Figure 5. How invoice automation works (Abbyy, 2023)

2.10 Alin payment processing, deposits and account management

The world of digital payments is undergoing a profound transformation, driven by
the relentless expansion of eCommerce and the relentless evolution of technology
(FM Contributors, 2023). With global digital payments revenue projected to soar
to $14.79 trillion by 2027, it is clear that the ability to craft an effective payment
strategy and establish a robust technical stack is paramount for eCommerce and
digital merchants (Dilara Bereket, 2023.; FM Contributors, 2023). In the words of
Richie Serna, CEO of payments startup Finix, many merchants lack the necessary
tools, data, and knowledge to create and execute an effective payment strategy
(Finix, 2021). Even when they do, considerable opportunities often remain un-
tapped. Artificial intelligence (Al) is the next frontier in payment innovation since
it is data-driven and incorporates both advanced orchestration and intelligence

(Dilara Bereket, 2023.).
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Figure 6. Payment Processing (Dilara Bereket, 2023.)

The journey of a payment transaction is a multi-step process, involving various
parties, from the customer to the merchant, acquirer, network, and issuer
(Knowyourpayments, 2023.). It's a complex web that, in its traditional four-party
model, facilitates transactions between these key players (Marketing Skaleet,
2022). However, this model becomes more intricate when merchants deal with
multiple bank accounts and payment providers, leading to challenges such as slow
processing, high costs, inflexible payment methods, and integration limitations

(Digital Disruption in Banking and its Impact on Competition, 2020).

To address these pain points, payment orchestration has emerged as a transform-
ative solution. It offers an end-to-end payment process that automates and opti-
mizes the routing and processing of payment transactions (Dilara Bereket, 2023.).
These platforms empower merchants to dynamically route transactions based on
a range of factors, including cost, availability, performance, and customer prefer-
ences (Dilara Bereket, 2023.). This dynamic routing enhances payment processing,
improves authorization rates, and reduces the incidence of transaction failures,

thereby revolutionizing the payment experience (Dilara Bereket, 2023.).

A powerful rules engine is at the core of payment management. Here's how Al

plays a key part in this novel approach:



Sophisticated Rules Engine: Al-powered rules engines are the core of payment
orchestration platforms. These engines leverage Al's analytical capabilities to
make intelligent decisions regarding transaction routing (Dilara Bereket, 2023.;
McKinsey & Company, 2021). By constantly analysing data and considering a mul-
titude of variables, they ensure that each transaction is optimally processed,
providing cost savings, improving customer experiences, and enhancing authori-

zation rates (Dilara Bereket, 2023.; McKinsey & Company, 2021).

The amalgamation of Al and payment orchestration holds the promise of not just
streamlining payment processes but also transforming the way businesses interact
with customers (Nikolaos-Alexandros Perifanis & Fotis Kitsios, 2023). It is the em-
bodiment of a data-driven approach to payment strategy that can adapt in real-
time, ensuring that businesses harness every opportunity for growth and profita-

bility (Svitla Team, 2023).
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The world of trade is witnessing a dramatic transition in today's digital age. As we
enter the digital payment era, the incorporation of a modern payment strategy is
more important than ever (Anne O. Krueger, 2006). According to 451 Research's
Voice of the Enterprise surveys, 61% of merchants feel that contemporary pay-
ment infrastructure will have a profoundly transformative impact on their opera-
tions within the next three years (Jordan McKee, 2023a). The year 2023 is pre-
dicted to see a boom in merchants implementing payments optimization solutions
in order to fulfil their growth, improve customer experience, and strengthen op-

erational goals (Jordan McKee, 2023a).

Payment orchestration: Payment orchestration is a cornerstone of this modern
payment strategy (Jordan McKee, 2023a). It operates as the brain behind transac-

tions, determining the optimal routing while the gateway acts as the technology



collecting the customer's payment details (checkout, 2023). The advantages of
payment orchestration are numerous and include a boost in revenue, reduction in
payment processing costs, simplified integration, access to diverse payment meth-
ods, and increased acceptance rates (checkout, 2023; Digital Disruption in Banking
and its Impact on Competition, 2020). This modern approach streamlines the pay-
ment process, enhances customer experiences, and ensures merchants can seize

every opportunity for growth (worldline, 2023).

Complementing payment orchestration is payments intelligence. It involves the
meticulous analysis of various data points related to payment transactions (check-
out, 2023). This data ranges from transaction history to customer behaviour, de-
vice information, location data, and more (Avi Yaeli et al., 2014). The aim is to
glean valuable insights, identify patterns, and spot anomalies that may indicate
fraud, risk, or other payment-related issues. Traditional payment gateways, how-
ever, often fall short in providing this crucial data reporting and visualization that

informs a merchant's payment strategy (Boaz Gam, 2023).

Together, payment orchestration and intelligence constitute a modern payment
strategy that empowers merchants with insights, automation, and optimization
capabilities (Jordan McKee, 2023b). This dynamic duo streamlines payment pro-
cesses, enhances operational efficiency, improves customer experiences, and mit-
igates the risks associated with digital payments (Stripe, 2023). By harnessing data
and technology, these components help merchants make informed decisions and
ultimately achieve better business outcomes in the ever-evolving world of digital

payments (Yogesh K. Dwivedi et al., 2021).

Further enhancing the modern payment strategy is artificial intelligence (Al)
(Emily Johnson, 2023). Al has the potential to revolutionize operations, provide
real-time insights, and fortify anti-fraud efforts. This technology's role is far-reach-

ing, as Al in payment technology can (Emily Johnson, 2023):

1. Prevent Fraud: By analysing transaction data in real-time, Al can help mer-
chants identify and prevent fraudulent transactions (Signifyd, 2023). It de-

tects unusual patterns and anomalies that may signify fraud, safeguarding



merchants from financial losses due to chargebacks and fraudulent activi-
ties (Signifyd, 2023).

2. Manage Risk: Al assists merchants in assessing and managing risk associ-
ated with payment methods, geographies, and customer segments (OECD,
2021). It enables informed decisions about which payment methods to ac-
cept and which customers to approve, thereby minimizing potential losses
and optimizing payment acceptance strategies (OECD, 2021).

3. Provide Business Intelligence: Al provides valuable insights into customer
behaviour and preferences, aiding merchants in tailoring their offerings,
pricing, and marketing campaigns (Abid Haleem et al., 2022). This
knowledge enhances customer retention and profitability (Abid Haleem et
al., 2022).

4. Optimize Payments: Al analyses transaction data to identify inefficiencies
in payment flows, streamlining processes and reducing costs (OECD,
2021). This results in enhanced customer experiences and cost savings

(OECD, 2021).

In addition to streamlining operations and combating fraud, Al assists merchants
in complying with various regulations and compliance processes (Pratibha Kumari
J., 2023). By analysing transaction data in real-time, Al helps in identifying and re-
porting suspicious transactions and ensures compliance with anti-money launder-
ing (AML), know-your-customer (KYC), Payment Card Industry Data Security Stand-
ard (PCI DSS), Customer Protection Regulations, and International Money Transfer
Regulations, avoiding legal liabilities and penalties associated with non-compli-
ance (Canecom, 2023.). In the ever-evolving landscape of digital payments, the
integration of a modern payment strategy backed by Al is indispensable (Alexis
Damen, 2023). Payment orchestration and intelligence are the guiding lights that
empower merchants to navigate this landscape efficiently, make informed deci-
sions, and stay ahead in the game (checkout, 2023; Dilara Bereket, 2023.). As dig-
ital transactions continue to proliferate, the synergy of these components ensures
that merchants can provide a seamless, secure, and efficient payment experience

while safeguarding their financial interests (Dilara Bereket, 2023; Finix, 2021). The



future of digital payments lies in harnessing technology and data to drive innova-

tion, efficiency, and profitability (KPMG, 2019b).

Among the innovative startups harnessing the power of Al in their payment intel-

ligence and payment orchestration business models are:

Company Stats Description Focus
Pagos $34MM Series A, led by  Pagos offers connections to payment, as well as data Payment Intelligence: Tracking,
Arbor Ventures imgestion APIs so that businesses can stream payments  analytics, monitoring across
data and custom metadata into the platform. markets, channels, and vendors
Spade SSMM Seed, led by Transaction enrichment AP that brings clarity and Payment Intelligence: Data
Andreessen Horowitz context to transactional data to help customers visualization and insights
underwrite, detect fraud, build better banking
infrastructure and get a unigue understanding of their
users’ spending habits
Apexx Global $525MM Series B, led by  Payment orchestration provider that lets merchants Payment orchestration: global
MMC Ventures, Forward connect via a sample APl integration to enable global partner for local payments
Partners, Alliance payments
Paytrix S18.3MM Series A, led A single platform — and single contract — that lets its Payment orchestration: one-stop
by Unusual Ventures, customers manage all of the different payment options  shop for payments
Motive Partners, and from payment acceptance to payouts, in one place.
Bain Capital Ventures
Grdwy: S15MM Series A, led by  Grdvy helps merchants reduce fraud and chargebacks, Payment orchestration: cloud
March Capital optimize processing fees, reduce transaction costs, payment orchestration
restrict the sale of prohibited goods, and more.

Figure 8. Al for payment intelligence and/or payment orchestration business mod-

els (Dilara Bereket, 2023.)

The dynamic landscape of FinTech is a hotbed of innovation, where startups and
established players continually shape the industry through exits and acquisitions.
This research explores the world of payment orchestration and intelligence, delv-
ing into two prominent case studies - Adyen and Braintree - that have left a signif-
icant mark in the FinTech ecosystem (Dilara Bereket, 2023.). Furthermore, it illu-
minates the enthusiastic investors who are consistently on the lookout for the next

big opportunity.

One compelling success story within the payment orchestration and intelligence
realm is Adyen, a Dutch payment processing company (similarweb, 2023.). In
2018, Adyen made waves by going public in a remarkable Initial Public Offering
(IPO) that not only marked a pivotal moment for the company but also became

one of Europe's largest IPOs (Arjun Kharpal, 2018). The IPO placed an impressive



valuation of $8.3 billion on the company, underscoring its rapid growth and signif-
icance in the FinTech ecosystem (Arjun Kharpal, 2018). Another noteworthy case
study is Braintree, a Chicago-based company specializing in mobile and web pay-
ment systems for e-Commerce companies (CBC News, 2013). In 2013, the com-
pany made headlines by being acquired by the renowned digital payments giant,
PayPal (CBC News, 2013). This acquisition, valued at a staggering $800 million, so-
lidified Braintree's position in the industry and demonstrated the strategic moves
made by established players to expand their capabilities in the rapidly evolving
digital payments landscape (CBC News, 2013). The world of FinTech is an abundant
ground for investors seeking the next game-changing opportunity (World Eco-
nomic Forum, 2015). Among these enthusiastic investors are some of the most
active players in the ecosystem, individuals, and entities with a keen eye for iden-
tifying potential winners. These investors are constantly on the lookout for
startups and ventures that have the potential to disrupt and reshape the financial

technology landscape (AlContentfy team, 2023a).

In the ever-evolving landscape of FinTech, exits and acquisitions are common oc-
currences that shape the industry's trajectory (Accenture, 2021). The success sto-
ries of Adyen and Braintree serve as inspiring examples of startups making a sig-
nificant impact in the payment orchestration and intelligence arena (Peter Renton,
2023). Furthermore, the relentless quest of investors to discover the next big op-
portunity highlights the dynamic and promising nature of the FinTech ecosystem
(Stfalcon, 2023). As we move forward, these stories and the active players in the
field will continue to shape the future of financial technology, pushing the bound-

aries of innovation and progress (Stfalcon, 2023).



Name Sector Stage Fund MNotable Investments
Andereessen Horowitz FinTech, Bio + Stage agnostic 598 Affirm, Carta, Robinhood, Plaid
Healthcare, Consumer,
Crypto, Enterprise,
Gaming
Ribbit Capital Financial Services, Series A, Series B, 52.4B Affirm, Brex, Coinbase, Credit Karma
FinTech, Software, Seed, Series C,
Web3 Growth
Greycroft FinTech, Consumer, Pre-5Seed, Seed, 528 Venmao, Braintree, Acarns
Enterprise Software, Series A, Series B,
Healthtech Grewth
Soma Capital Sector Agnostic Seed S412MM Ramp, Clara, Axle
Better Tomorrow FinTech Pre-Seed, Seed S225MM Unit, Patrix, Monnai, FreightPay
Ventures

Figure 9. Al for payment intelligence and/or payment orchestration business

models (Dilara Bereket, 2023.)

In today's fast-evolving financial technology landscape, payment orchestration
and intelligence platforms are becoming key players (Tranzzo, 2023). These plat-
forms serve as a one-stop shop for merchants, simplifying the complex world of
payments by aggregating and integrating with various Payment Service Providers
(PSPs), acquirers, issuing banks, and third-party service providers (Tranzzo, 2023).
This thesis explores the pricing strategies adopted by these platforms and the op-
portunities they present to startups in a rapidly expanding digital payments land-

scape.

Payment orchestration and intelligence platforms operate under a variety of pric-
ing models. A common approach is the hybrid pricing model, combining a percent-
age fee with a fixed fee per transaction (Aashish Krishna Kumar, 2023). Some plat-
forms may follow a traditional business-to-business Software as a Service (B2B
Saa$S) pricing model, while others opt for a transaction-based approach (Aashish
Krishna Kumar, 2023). Customized pricing models tailored to specific merchant
needs are also prevalent, allowing flexibility in meeting diverse requirements(Pad-
dle, 2023.). White-labelling models, where the platform can be branded and resold
by merchants, and value-added services models are other pricing options(Kyle Fer-

reira, 2022).



During the pandemic and shifting consumer behaviours have propelled the growth
of e-Commerce payments (Othman Zidane, 2021). Over the past three years, the
digital payments landscape has witnessed rapid expansion, creating ample oppor-
tunities for startups to innovate and cater to both merchant and customer pay-
ment needs (Deloitte, 2019). As more businesses embrace artificial intelligence to
enhance secure and safe payments, it is becoming increasingly clear that Al can be
the game-changer for these startups (AlContentfy team, 2023b). Al's potential in
areas like fraud prevention, risk management, business intelligence, and payment
optimization are promising (Pratibha Kumari J., 2023). Despite fluctuations in
fintech funding due to factors like inflation and interest rates, the payment sector
has displayed resilience (KPMG Pulse of Fintech, 2023). In 2022, total investment
dollars and deals in the payments sector remained robust. This demonstrates the
unwavering demand for enhanced payment systems (Gerardo Ufia et al., 2023).
As the world of digital payments continues to expand, the need for innovative so-
lutions that optimize the payment experience remains strong, driving investment

and innovation in the fintech sector (Sukhpreet Singh, 2023).

Payment orchestration and intelligence platforms are transforming the way mer-
chants handle payments (Jordan McKee, 2023b). The diverse pricing models they
employ offer flexibility and cater to a wide array of business needs (Aashish
Krishna Kumar, 2023). The accelerated growth of digital payments, amplified by
the pandemic, presents startups with a unique opportunity to innovate and ad-
dress the evolving demands of merchants and customers alike (Gerardo Una et al.,
2023). In this dynamic landscape, artificial intelligence emerges as a promising tool
for startups to enhance payment security and efficiency (Alexis Damen, 2023). The
steady demand for better payment systems underscores the resilience of the pay-
ments sector, paving the way for continued growth and innovation in the world of

fintech (Tobias Adrian, 2019).

2.11 Privacy and sensitive information

In the era of Artificial Intelligence (Al) and Machine Learning (ML), the landscape

of privacy concerns has undergone a profound transformation (Venny Turner,



2023). While concerns about big data and privacy are not new, the incorporation
of AI/ML into mainstream applications has created new and distinct issues (El
Bachir Boukherouaa et al., 2021; OECD, 2021). Privacy precautions for big data
have long been a priority, even before the mainstream usage of Al/ML (OECD,
2021). Several techniques have been developed to ensure data anonymity and the
privacy of individuals whose data is involved. Furthermore, global legislative
frameworks addressing data laws have been formed to address these problems,

highlighting the global significance of the issue (OECD, 2019).

The addition of Al/ML to the privacy question adds a new element. The robustness
of Al/ML models is challenging traditional methods of maintaining anonymity. The
prospect of Artificial Intelligence/Machine Learning (Al/ML) disclosing de-identifi-
cation datasets through sophisticated inferences, thereby deducing identities
based on intricate behavioral patterns, constitutes a significant and worrisome is-
sue (El Bachir Boukherouaa et al., 2021). The retention of information by Al/ML
models after training complicates privacy even further. There is a risk that the
Al/ML system recall details about individuals from the training set, or that its re-
sults mistakenly reveal sensitive data, either directly or indirectly (El Bachir Bou-
kherouaa et al., 2021). This necessitates a reevaluation of existing privacy tech-
nologies in order to strengthen the robustness of Al/ML models and successfully

address these subtle difficulties (El Bachir Boukherouaa et al., 2021).

Efforts are being made to create solutions that are expressly designed to address
the privacy concerns connected with Al/ML. These solutions aim to increase the
ability of Al/ML models to protect sensitive data and ensure that information is
not unintentionally leaked or misused (El Bachir Boukherouaa et al., 2021). How-
ever, because these issues are dynamic, such technologies must be modified on a

regular basis (El Bachir Boukherouaa et al., 2021).

In parallel with technical advancements, there is a growing consensus that an up-
date to the legal and regulatory framework is necessary (OECD, 2019). The current
legal provisions, designed to address traditional privacy concerns, might be insuf-
ficient in encompassing the intricacies introduced by Al/ML. An enhanced legal

and regulatory framework should mandate that Al/ML systems and associated



data sources adhere to elevated privacy standards (El Bachir Boukherouaa et al.,
2021). This updated framework should also take into account issues related to
preventing illegal financial activities (El Bachir Boukherouaa et al., 2021). The in-
terconnectedness of Al/ML with sensitive financial data necessitates a compre-
hensive approach that not only prioritizes privacy but also aligns with broader reg-

ulatory requirements (El Bachir Boukherouaa et al., 2021).

2.12 AI skill gap

Al is undeniably affecting organizations at an unprecedented rate, suggesting
more than just a trend it is a seismic shift across industries. The implications for
university graduates navigating this new terrain are considerable, since the num-
ber of professions requiring Al competencies has surged 4.5-fold in the last decade
(Patrick Brothers, 2018). Al's impact extends beyond the technology sector to in-
clude healthcare, banking, manufacturing, and other areas (Xiaomin Mou, 2019).
According to the World Economic Forum's Future of Jobs Report 2020, Al will re-
place 85 million jobs while creating 97 million new ones by 2025 (World Economic
Forum, 2020). This underlines the significance of graduates possessing the skills
necessary by today's technologically driven workplace (World Economic Forum,

2020).

The rise in Al-driven job openings signals a fundamental shift in skill needs. Em-
ployers now place an emphasis on soft skills such as critical thinking and adapta-
bility above technical proficiency (Michaela Poladkova et al., 2023; Virtual Intern-
ships, 2020). Job descriptions are being revised to emphasize the importance of a
hybrid skill set that combines technical expertise with creativity and teamwork
(Michaela Polakova et al., 2023; Virtual Internships, 2020). While the promise of
Al-powered opportunities is obvious, graduates face challenges. The skill gap is
compounded by the World Economic Forum's estimate that more than 60% of
workers will need retraining by 2027, with limited access to such opportunities

(Coursera, 2023).



Universities are crucial in bridging the education-industry gap (Jane Southworth et
al., 2023). Al-focused courses, as well as transdisciplinary learning, must be in-
cluded in curricula (Jane Southworth et al., 2023). Hands-on projects and industry
partnerships provide practical experience, allowing graduates to excel in an Al-
powered workforce (Steven Gause, 2023). Real-world applications train people to
navigate the complexities of Al-centric roles (Steven Gause, 2023). Graduates
must cultivate a growth mindset in a rapidly changing work environment, remain-
ing open to learning and evolving (Lisa B. Limeri et al., 2020). Faculty experts can
help students cultivate this mindset by encouraging them to keep studying
throughout their careers (Lisa B. Limeri et al., 2020). The ability to pivot and adapt
has become the hallmark of success in the Al era. Collaboration between academia
and industry is critical (S N. Ankrah & Omar Al-Tabbaa, 2015). Collaborations guar-
antee that courses meet industry demands, providing students with a competitive
advantage (S N. Ankrah & Omar Al-Tabbaa, 2015). Experiential learning, whether
on-site or remote, correlates with higher academic accomplishment, resulting in a
mutually beneficial situation in which students are better prepared for the job,

and employers can find skilled employees (Yangtao Kong, 2021).



Classroom technologies for future accountants

Brief description

SAP (ERP- enterprise resource planning)

IBM Cloud

Bloomberg

Microsoft Dynamics 365

XBRL (Extensible Business Reporting Language)

Idaciti

Aura and e-audit
DMS - document management system

Accounting information systems (AIS)

Cyber security and trusted computing

SAP FICO (FI - SAP Finance and CO - SAP Control) is a core module in the SAP ERP
Central Component. It describes cost elements, cost centers, profit centers (handles cost
data related to line of business), profitability analysis, product costing and internal
orders.

IBM provides educators with software and courseware using its cloud infrastructure.
This includes data gathering, sharing, computation, processing and simulation. Students
can experiment with what-if analysis and virtual simulations.

Bloomberg (supported by Classroom Inc.) is a non-profit online educational service.
Bloomberg includes simulations and technology tools for banking, economics, finance
and accounting.

Microsoft Dynamics is a combination of ERP and CRM.

XBRL is based on XML (Extensible Markup Language) which is a standard protocol for
Internet communication. It is designed to allow financial and non-financial data to be
exchanged for business reporting.

Idaciti makes global financial data usable, accessible and shareable. It can also be used
for XBRL financial datasets.

Aura and e-audit specifically support competencies for the area of audit in the digital age.
In the area of taxation competencies for the digital age, DMS is highly recommended.

The AIS module includes six major components: personnel, hardware, software,
procedure, stored data, procedures and internal controls.

One very key area that institutions must prepare their students for is the area of trusted

computing and cyber security.

Cryptocurrencies and electronic payment systems (CEPS) Another area that has heavily impacted movement of funds and cash flow is electronic
payment methods.

Figure 10. Classroom technologies for future accountants (PMC8753577, 2021)

2.13 Lack of emotional exhibition

In the fast-evolving landscape of Al, a fascinating conundrum persists the realm of
emotions remains a terrain largely uncharted by artificial intelligence. In specific
domains like asset management and algorithm trading, the innate ability of human
employees and relationship managers to forge emotional connections with inves-
tors remains incomparable. Al, despite its strides, is yet to navigate the elaborate
scope of human emotions. This comparison underscores the importance of human
employees in handling intricate aspects of client interactions, such as providing
empathetic support during major life events like for example career achievements

(Dennis Hillemann, 2023).

In these emotional moments, the human touch becomes irreplaceable. It is the
empathetic response, the understanding of delicate emotions, and the ability to
provide comfort that define the indispensable role of human professionals (Dennis
Hillemann, 2023). Al, with its computational might, excels in various analytical
tasks, yet it falls short in comprehending the intricacies of human emotions, espe-

cially during essential life events.



Thus, a harmonious solution emerges a workplace model that seamlessly inte-
grates the computational prowess of Al with the emotional intelligence inherent
in human interactions. This hybrid approach envisions a synergy where Al opti-
mizes efficiency in routine tasks and data processing, while human employees
bring forth the empathetic understanding crucial for emotionally charged scenar-
ios. In essence, it's not a question of Al versus humans it's about harnessing the
unique strengths of both to create a holistic and successful workplace that accom-

modates to the multifaceted needs of clients in an ever-changing world.

2.14 Biased training data

As Forrester's research suggests, the widespread adoption of Al is anticipated
across companies by 2025. While the benefits of Al are undeniable, it is crucial to

acknowledge its drawbacks, particularly the issue of bias (Rowan Curran, 2022).

Al bias manifests in three key areas: input data, development, and post-training.
In cases where biases are present in input data, such as gender, race, or ideology,
Al's objectivity is compromised due to incomplete or unrepresentative datasets
(ethics-of-ai.mooc.fi, 2023). Additionally, discrimination may occur when certain
Al training methods obscure how data influences decisions (ethics-of-ai.mooc.fi,

2023).

To address the risks associated with bias and discrimination, banks and financial
institutions have strengthened their governance. They have established internal
multidisciplinary teams or enlisted third-party auditors to scrutinize Al models and
assess data. Transparent policies for algorithm development and metrics to meas-
ure bias have been implemented, ensuring compliance with regulations and best
practices (Atte Ojanen et al., 2022). Regular monitoring of Al and machine learning
models for data and concept drift is another proactive measure. This involves scan-
ning training and testing data to identify underrepresented characteristics or at-

tributes, leading to model retraining when necessary (Atte Ojanen et al., 2022).



In response to the evolving landscape of Al, humans play a crucial role in checking
for bias as models progress. While complete elimination of bias remains challeng-
ing, this approach has proven effective in reducing bias and enhancing the overall

performance of Al models (Chirag Shah, 2023).

Banks and financial institutions have recognized the importance of addressing Al
bias and have consequently established multidisciplinary teams to spearhead Al
initiatives (Chirag Shah, 2023). These teams encompass a diverse range of profes-
sionals, including developers, business managers, human resources experts, and
legal professionals. This collaborative effort aims to ensure that Al technologies
are developed, implemented, and monitored with ethical considerations at the

forefront (Chirag Shah, 2023).

2.15 Ethical problems

In the ever-advancing landscape of technology, the rise of Artificial Intelligence
(Al) brings forth a profound transformation, with machines exhibiting capabilities
that not only match but often surpass human ability, particularly in sectors like
financial services. This paradigm shift, commonly referred to as the fourth indus-
trial revolution, has implications not only for workers but also for larger economies
and civilizations (McKinsey & Company, 2022). The current technological wave
raises ethical challenges similar to those seen in previous industrial revolutions,
including considerations about labour rights and social inequality (MinHwa Lee et

al., 2018).

Unlike its predecessors, where the impact was predominantly on unskilled labour,
the ongoing revolution questions and revises a spectrum of job types for enhanced
performance. The assessment of the immediacy and likelihood of automation in a
profession hinge on three critical variables: the degree of routine involved, the skill
set required, and the level of social interaction inherent in the job (Scott A. Wright
& Ainslie E. Schultz, 2018). As automation gains momentum, concerns about its

societal consequences intensify.



Ethical concerns come to the forefront, predicting a potential shift in the social
fabric. Studies conducted in 2017 even suggested that automation might replace
nearly half of the existing occupations within a decade (Carl Benedikt Frey & Mi-
chael A. Osborne, 2017). During this transformation, the importance of human
interaction in certain scenarios becomes evident. Instances where Al lacks an ad-
equate response to customer inquiries or where Al recommendations mistakeably
impact customers' lives highlight the irreplaceable role of human employees (H.

James Wilson & Paul Daugherty, 2018).

A crucial aspect of this transformation revolves around accountability. As ma-
chines evolve, the question of how to hold them responsible for their actions
emerges larger. Even as Al is yet to reach its full potential, errors will occur, raising
guestions about who bears the responsibility for programming deficiencies or er-

roneous decisions made by Al.

In this dynamic landscape, financial services should reevaluate their communica-
tion methods. Consider a scenario where Al is responsible for generating person-
alized investment advice based on intricate data patterns. Effectively conveying
these recommendations to clients in a comprehensible and transparent manner
becomes essential. This underscores the significance of adapting communication
strategies to facilitate a clear understanding of Al-generated insights and decisions
in various financial contexts. This highlights the imperative for transparent and un-
derstandable communication to bridge the gap between complex Al-driven deci-
sions and the comprehension of customers and the broader public (Patrick Mikalef
& Manjul Gupta, 2021). In navigating this technological surge, it becomes evident
that the integration of Al prompts not just economic shifts but necessitates ethical
considerations, re-evaluation of job landscapes, and a reassessment of accounta-

bility structures within the evolving social framework.



3 METHODOLOGY

The primary aim of this thesis is to explore the factors contributing to the Al inte-
gration in finance companies and how it will affect the future. To answer the re-
search questions, qualitative methodologies will be used in this thesis. Relevant
publications which were written by scholars and subject matter experts for the
integration of Al in the financial companies in this current year. To enhance com-
prehension and address gaps due to limited secondary data, interviews will be

conducted with financial experts specializing in artificial intelligence.

3.1 Qualitative Method

The thesis focuses on literature and research reports. The qualitative method
aligns well with this thesis, as it prioritizes words over quantification in both data
collection and analysis (Alan Bryman, 1984) (Martyn Hammerslay, 2012). The qual-
itative method mainly highlights an inductive approach to connecting theory and
research, with a focus on generating theories and understanding how individuals
interpret their social world. It also reflects a perspective that sees social reality as
an ever-changing emergent property shaped by individual creation (Alan Bryman,

1984; Martyn Hammerslay, 2012).

Qualitative method is favoured by Al researchers due to its ability to explore the
complexity of Al's impact on society and its ethical considerations. It enables a
deep understanding of the human-cantered aspects of Al, addressing real human
problems. Qualitative research is seen as vital for ongoing accountability and reg-
ulatory efforts in Al development. It also facilitates a necessary shift in the mindset
of tech professionals toward ethical and societal implications (Mary L. Gray & Krish
Arora, 2022). Hence, qualitative research is considered essential for a holistic and

human-cantered approach to Al innovation and regulation.



3.2 Research sampling method

Gathering all relevant information related to my topic. This encompasses litera-
ture on machine learning, Al theories regarding decision making, Al tools and ap-
plications, challenges in the current financial landscape, and reports from scholars
highlighting current Al advancements. Alan Bryman describes this approach as
purposive sampling, where everything relevant to the research question is in-

cluded in the sample. (Alan Bryman, 1984).

| plan to utilize theoretical sampling as a form of purposive sampling. This involves
systematically collecting data to refine the emerging theory. (Alan Bryman, 1984).
The main advantage of theoretical sampling lies in prioritizing theoretical reflec-

tion on data to determine the need for additional data. (Alan Bryman, 1984).

Theoretical sampling is better suited for qualitative methodology. Its purpose is to
identify categories and their properties, as well as to propose the interrelation-

ships within a theory. (Alan Bryman, 1984).

What sets theoretical sampling apart from other sampling methods is the focus on
selecting cases and units in the pursuit of generating a theoretical understanding.
(Alan Bryman, 1984). Alan Bryman observes that in grounded theory, data collec-
tion through theoretical sampling continues until we achieve theoretical satura-
tion. (Alan Bryman, 1984). In my study, keep collecting information on my topic

until the new data does not add anything new to our theoretical understanding.

3.3 Interviews and data collection

“If you want to know how people understand their world and
their lives, why not talk to them? Conversation is a basic mode of
human interaction. Human beings talk with each other; they in-
teract, pose questions, and answer questions” - Kvale and Brink-
mann (Eric J. Blown & Tom G. K. Bryce, 2022)

After completing the data collection and analysis phase for my research topic, it
became evident that there is a notable gap in available data regarding the specific

skills required for the financial professions. To address this gap, | have decided on



to use interviews as a means of gathering insights directly from professionals in
the finance and Al sector who can provide sophisticated perspectives on the nec-

essary skill set.

Interviews, essentially structured conversations with a defined purpose, have
been a widely utilized method in qualitative research due to their inherent flexi-
bility. In recognizing their significance, | acknowledge that interviews will play an
essential role in augmenting my understanding of the research questions, offering
a firsthand account of experiences related to the integration of Al in the Finnish

financial sector.

In the context of my research, | have chosen to conduct semi-structured inter-
views. This approach involves posing questions in a systematic and consistent
manner, allowing for deviations in the conversation based on the interviewee's
responses. The intentional flexibility of this method is especially valuable in situa-
tions where participants provide diverse answers, enabling me to explore into var-

ying perspectives on the research problem.

One of the appealing aspects of semi-structured interviews for me is their align-
ment with the focus on Al research. This method has gained prominence in recent
years as it facilitates a dynamic and interactive conversation, providing partici-
pants the freedom to express their thoughts and ideas more freely while ensuring

that key aspects of the research are addressed.

In the course of my research, | conducted interviews with two sources, as outlined
in detail in the upcoming analysis chapter. This choice was made with the under-
standing that if theoretical saturation had not been reached, the number of inter-

views could have been increased to ensure comprehensive coverage.

e Person A, began as a trainee in a different department, initially managing
purchase invoices and later transitioning to an accountant role for two
years. Subsequently, she moved to another department handling payment

tasks while continuing her role as an accountant. Over the past six years



she has held a managerial position and has been actively involved in vari-
ous projects focusing on automatization and harmonization. The interview
lasted 47 minutes, the discussion explored the general landscape of artifi-
cial intelligence, robotics, automation and the Al skill gap.

e Person B, currently a senior accountant with three years of experience,
previously served as a financial expert for five years. During the 35-minute
interview, she discussed her daily tasks, highlighting encounters with Al ro-
bots like RPA (Robotic Process Automation).

e Person C, currently a senior accountant for three years, previously worked
in accounts payable for two years. Their responsibilities encompass various
financial tasks such as making payments, handling taxes, processing reim-
bursements, and posting bank statements. Notably, the interviewee has
substantial experience with Al and RPA in their daily work, the interview
lasted 25-minutes.

e Person D, serves as an accountant, over the course of 38-minute interview,
she detailed her tasks, explaining how she integrates Al into processes such
as executing payment runs, handling accounts receivable clearings based

on business requests, and performing audits.

While | followed an interview guide and posed questions, | encouraged each par-
ticipant to share their unique perspective. This diversity is evident in the varied
focal points each participant emphasized. Alan Bryman highlights the importance
of questioning in allowing interviews to uncover how research participants per-
ceive their social world, emphasizing the need for flexibility in the interview pro-

cess.

Questions throughout the interviews were crafted based on author recommenda-
tions, incorporating introductory, follow-up, probing, specifying, direct, and indi-
rect questions, as well as structured questions. Ensuring privacy and creating a
comfortable setting for both the interviewee and myself was a priority during the
interviews, aligning with Horrocks' assertion that both physical and psychological

comfort are crucial in interview settings.



After concluding the interview process, | possessed approximately 120 minutes of
recorded material. The subsequent step involved employing a "cutting" and "cod-
ing" method. In the cutting method, the data was segmented at various levels,
such as word, phrase, sentence, or full transcripts. The rationale behind this ap-

proach is to break down the text or condense information to identify key phrases.

Following the cutting method, the coding process ensued. The overarching aim of
coding is to generate constructs devised by the researcher, representing, and at-
tributing interpreted meaning to each individual piece of data. This serves the later
purpose of detecting patterns, categorizing, developing themes and concepts,

building assertions, theorizing, and engaging in other analytical practices.



4 ANALYSIS AND DISCUSSION

4.1 Summary of Interview findings

A summarized version of the topics addressed in the chapter on Interviews and Data

Collection is provided below.

e Recognize and prioritize individuals within the company expressing genu-
ine interest in Al and automation for targeted skill development

e Maintains a predominant focus on robotics and automation, integrating Al-
inspired software for specific tasks.

e Emphasizes learning-based processes and probability analysis in automa-
tion and Al tools.

e Stresses the crucial role of soft skills for efficiency and added value.

e Al, while performing various tasks, cannot fully replicate human emotional
intelligence and empathy.

e Timesaving through automation, particularly in handling routine tasks.

e Challenges in building a basic robot for specific processes using RPA, with
efforts being time-consuming and susceptible to issues.

e Recognition of Al’s potential in addressing cybercrime.

e Emphasis on embracing change, drawing parallels to robotics.

e View of Al as an evolving tool, not a replacement

e Critical nature of understanding RPA, robotics, automation, and Al.

e Concerns arise from potential ethically questionable use of sensitive data.

e Balancing opportunities for enthusiasts and addressing concerns for suc-

cessful integration of new technologies in finance.
4.2 Data analysis and discussion

This chapter unfolds in three parts. Firstly, presenting data acquired through my
fieldwork, offering insights into the perspectives of my interviewees on Al in their
daily lives. Moving on to the second part, analyze the interview findings, drawing
connections to my research questions. Lastly, the chapter concludes with my in-

sights and conclusions.



“Empasis on the importance of identifying individuals within the
company who are genuinely interested in learning more about Al
and automation. It is crucial to focus efforts on those who have
an inherent interest in these fields, as trying to increase the skill
level of individuals not interested in Al or automation might be
less effective. It is highlighted that the she has to target and en-
gage individuals who are keen to explore and advance their
knowledge in these areas”.(Person A, 2023)

The interviewee emphasized that, in the context of their work, addressing the Al
skill gap involves recognizing and prioritizing individuals within the company who
genuinely express an interest in learning about Al and automation. They stressed
the importance of directing efforts towards those already inclined toward these
fields, as attempting to enhance the skills of individuals who lack interest in Al or
automation may not yield optimal results. The interviewee highlighted the need
to specifically target and engage individuals eager to explore and advance their
knowledge in Al and automation, underlining the significance of aligning skill de-
velopment initiatives with the genuine interests of the workforce. The interview-
ee's response doesn't necessarily imply that having Al skills is not important in the
financial industry. Instead, it underscores the idea of strategically focusing efforts
on individuals who already show an interest in learning about Al and automation.
The emphasis is on efficiency and effectiveness in skill development. It suggests
that it might be more productive to invest resources in employees who are natu-
rally inclined towards Al and automation, as they are more likely to engage with
and benefit from the training. It doesn't discount the importance of Al skills in the
financial industry but rather suggests a targeted and strategic approach to skill

development based on individual interest and inclination.

“Shared their involvement in the company’s initial foray into ro-
botics in 2015, actively participating in piloting processes and
creating the first use cases for Robotic Process Automation (RPA).
The company continues to utilize RPA actively in its processes.
While there has been a recent shift towards a greater focus on Al
solutions in the past 2-3 years, the tools around Al are still in de-
velopment. Despite this, the company remains predominantly fo-
cused on robotics and automation, integrating Al-inspired soft-
ware for tasks such as image recognition, document reading, and



data finding. It was highlighted that the use of learning-based
processes and probability analysis in their automation and Al
tools within the company’s operations”.(Person A, 2023)

The interviewee conveyed their active involvement in the company’s initial explo-
ration of robotics back in 2015, where they played a role in piloting processes and
establishing the first use cases for Robotic Process Automation (RPA). The com-
pany continues to actively utilize RPA in its operations. Although there has been a
recent shift towards a greater emphasis on Al solutions in the past 2-3 years, the
tools related to Al are still in the development phase. Despite this shift, the com-
pany maintains a predominant focus on robotics and automation, incorporating
Al-inspired software for specific tasks such as image recognition, document read-
ing, and data finding. The interviewee emphasized the integration of learning-
based processes and probability analysis within their automation and Al tools in

the company’s operations.

“It is important for individuals to have a genuine interest and cu-
riosity in learning about Al and automation processes, emphasiz-
ing that soft skills are crucial in this regard. Without a sincere
interest, efficiency and added value cannot be achieved. When
considering the incorporation of Al in processes, | believe that
while Al can perform various tasks, it cannot fully replicate the
emotional intelligence and empathy inherent in human beings.
Despite Al’s ability to mimic these qualities to some extent, there
remains a distinction in the depth of understanding and expres-
sion compared to human capabilities”(Person A, 2023)

In response to the question about essential skills for success in the financial indus-
try today, the interviewee emphasized the significance of a genuine interest and
curiosity in learning about Al and automation processes. They underscored the
crucial role of soft skills in this context, highlighting that without sincere interest,
achieving efficiency and added value becomes challenging. However, when dis-
cussing the integration of Al in financial processes, the interviewee expressed the
belief that while Al can perform various tasks, it falls short of fully replicating the
emotional intelligence and empathy inherent in humans. Despite Al’s ability to
mimic these qualities to some extent, the interviewee emphasized a notable dis-
tinction in the depth of understanding and expression compared to human capa-

bilities. The overall implication is that a combination of technical curiosity, soft



skills, and the recognition of the unique human qualities remains essential for suc-

cess in the evolving revolution of the financial industry.

“I’'m genuinely interested in Al, automation, and related technol-
ogies, especially in the context of improving efficiency, security,
and speed in our work area. Although my role doesn’t necessitate
detailed knowledge of how Al works, my focus is on facilitating
its use for team members. My goal is to enable them to explore
into the technical details while | grasp the overall picture and the
interconnectedness of various elements, emphasizing under-
standing  without the need for intricated technical
knowledge”(Person A, 2023)

“Using robots and automation in our work has proven immensely
beneficial. It significantly reduces our work time, making our pro-
cesses much more efficient than before. For instance, when deal-
ing with a large volume of a specific payment, robots simplify the
task of posting them, saving time that would otherwise be spent
on manual date entry. However, robots excel at handling tasks
like updating customer information in the system, a process that
could be time-consuming when done through human contact, es-
pecially across different countries and time zones. The overall im-
pact is a notable increase in efficiency and a reduction in the time
required for routine and sometimes tedious tasks” (Person B,
2023)

Both Person A and Person B are describing the positive impact of Al and automa-
tion in their respective roles. Person A expresses a personal interest in Al and re-
lated technologies, emphasizing a focus on improving efficiency, security, and
speed in the work area. They clarify that although their role doesn’t demand de-
tailed technical knowledge of Al, their goal is to facilitate its use for team mem-
bers, allowing them to explore technical details while maintaining an understand-

ing of the broader context.

Person B provides specific examples of how robots and automation have benefited
their work particularly in reducing the time spent on tasks like posting a large vol-
ume of payments. They highlight the efficiency gains achieved through automa-

tion, especially in handling routine and sometimes tedious tasks such as updating



customer information. Person B highlighted the time-saving aspect, particularly

when dealing with tasks that might involve different countries and time zones.

“While RPA is beneficial, building even a simple robot for a spe-
cific process is time-consuming and prone to issues. Common
problems like access issues or malfunctions often require special-
ized knowledge to resolve. Recently, | faced an access issue that,
despite having full access, needed to collaborate with a techni-
cian for a solution”(Person B, 2023; Person C, 2023)

In response to the question about challenges in adapting to Al technologies in fi-
nancial work, it was emphasized the difficulties encountered when working with
Robotic Process Automation (RPA). Despite acknowledging the benefits of RPA,
the interviewees highlighted challenges in build even a basic robot for a specific
process, citing time-consuming efforts and susceptibility to issues. Common prob-
lems such as access issues or malfunctions were mentioned, requiring specialized
knowledge for resolution. The interviewee shared a recent experience with an ac-
cess issue, underlining the need for collaboration with a technician to find a solu-

tion.

“I believe the success of incorporating Al technologies in our
work largely depends on having the right people in the right po-
sitions. When individuals with genuine interest and expertise
drive the process, it tends to go smoothly. However, if the right
people are not involved, it can become frustrating and may lead
to abandonment. In the worst cases, Al can be used negatively
or with malicious intent”,(Person A, 2023)

In response to the question about proficiency in Al-related skills and areas for im-
provement, the interviewee emphasized the critical importance of having the right
individuals with genuine interest and expertise driving the incorporation of Al
technologies in their work. Success is attributed to the presence of these individ-
uals in the right positions. Conversely, a lack of the right people can lead to frus-
tration, potential abandonment of Al initiative, and in extreme cases, the misuse

of Al for negative or malicious purposes.

“We are already using Al extensively in areas where human ob-
servation might miss certain details. Although Al has potential
applications in addressing cybercrime, the challenge lies in the
evolving nature of cyber threats driven by Al itself. The difficulty



is staying ahead of criminals who are using similar tools. Out-
smarting these evolving threats becomes a challenging aspect in
the ongoing efforts to combat cybercrime”, (Person A, 2023)

In response to the question about overlooked Al tools or technologies beneficial
for financial professionals, the interviewee highlighted the extensive use of Al in
areas where human observation may fall short. While recognizing Al’s potential in
addressing cybercrime, the interviewee highlighted the challenge of staying ahead
of evolving threats, as cybercriminals also leverage Al tools. The central difficulty

is outsmarting these criminals who employ similar technologies.

“I believe it's about embracing change, similar to when we intro-
duced robotics in 2015. Initially, there was concern about job dis-
placement, but instead, it freed us from mundane tasks. Utilizing
RPA allowed our roles to evolve into more challenging and ful-
filling tasks. Similarly, with Al, | do not see it as a replacement
but as a tool that will evolve. There's a need for administrators
and developers to ensure Al follows processes correctly, contrib-
uting to the ongoing evolution of our tasks rather than replacing
them”.(Person A, 2023)

In response to the question about the role of industry collaborations in addressing
the Al skill gap in finance, the interviewee emphasized the importance of embrac-
ing change. Drawing parallels to the introduction of robotics in 2015, they high-
lighted the initial concerns about job displacement, which ultimately led to the
freeing up of individuals from mundane tasks. By utilizing Robotic Process Auto-
mation (RPA), roles evolved into more challenging and fulfilling tasks. The inter-
viewee expressed a similar perspective regarding Al, viewing it not as a replace-
ment but as an evolving tool. They emphasized the need for administrators and
developers to guide Al processes, contributing to the ongoing evolution of tasks
rather than replacing them. The underlying message is that industry collaborations
can facilitate skill development by adapting to technological changes and ensuring

a smooth transition into more complex and fulfilling roles.

“I believe it is crucial for individuals to focus on and understand
RPA, robotics, automation, and Al, as | have been advocating for
the past five years, especially when guiding students. Studying
and comprehending these technologies is essential because they



will undoubtedly become integral to future tasks. Having a solid
understanding enables individuals to work with, rather than
against, these technologies, facilitating their progress. As Al con-
tinues to evolve, having knowledge in these areas becomes even
more beneficial, particularly for those pursuing career opportu-
nities in finance”.(Person A, 2023)

The question about the importance of Al skills for the future of financial profes-
sions, the interviewee emphasized the critical nature of understanding RPA, ro-
botics, automation, and Al. Their advocacy over the past five years, particularly
when advising students, underscores the belief that studying and comprehending
these technologies is essential. The interviewee highlighted the inevitability of
these technologies becoming integral to future tasks and stressed that a solid un-
derstanding empowers individuals to collaborate effectively with these tools, fos-
tering progress. The ongoing evolution of Al further enhances the significance of
knowledge in these areas, particularly for those aspiring to careers in finance pro-
fessions. The core message is that Al skills are crucial for staying relevant and suc-

cessful in the evolving landscape of financial professions.

“I've encountered situations where people have requested code
to extract information, particularly in scenarios where the infor-
mation is confidential. The concern arises when individuals in-
quire about obtaining sensitive data and utilizing it in ways that
could be ethically questionable. This highlights a potential evolu-
tion in the use of code for accessing confidential information,
raising ethical considerations about how such tools might be em-
ployed in the future”.(Person A, 2023)

Ethical concerns related to Al use in finance, the interviewee highlighted instances
where individuals sought code for extracting information, especially in cases in-
volving confidential data. The concern arises from inquiries about obtaining sensi-
tive information and the potential for ethically questionable use. The interviewee
emphasized the evolving landscape of code use, particularly for accessing confi-
dential information, prompting ethical considerations regarding the future de-
ployment of such tools. The underlying message is the need to address ethical
challenges associated with the utilization of Al in finance, especially in scenarios

involving sensitive and confidential data.



“It all comes down to the people involved. Identifying individuals
with an interest in the field is crucial, as not everyone shares the
same level of enthusiasm. Providing opportunities for those in-
terested to learn and develop is essential for fostering growth.
Simultaneously, it's important to be mindful of individuals who
may not be interested and anticipate their reactions, especially
when introducing technologies like RPA and chat GPT. Addressing
concerns and educating those less interested helps alleviate fears
and uncertainties about potential job displacement. Overall, bal-
ancing opportunities for enthusiasts and addressing concerns for
the less interested is key to successful integration of new technol-
ogies”.(Person A, 2023)

The question about strategies for closing the Al skill gap for financial professionals,
the interviewee emphasized the centrality of people in the process. They stressed
the importance of identifying individuals with an interest in the field, offering them
opportunities for learning and development to foster growth. Simultaneously, the
interviewee highlighted the need to be mindful of individuals less interested in Al,
particularly when introducing technologies like RPA and ChatGPT. Addressing con-
cerns and providing education for those less interested were mentioned as crucial
steps to alleviate fears and uncertainties about potential job displacement. The
overall strategy proposed involved finding a balance between providing opportu-
nities for enthusiasts and addressing concerns for those less interested, aiming for

the successful integration of new technologies in the financial professions.



5 CONCLUSION

The investigation into the relationship between the fields of Artificial Intelligence
(Al) and the financial sector was motivated by two fundamental questions: how
does Al affect the complex structure of financial services, and what insights can be

gained from an examination of the Al skill gap within the financial sector?

As the chapter progressed, the complexity of Al’'s impact on finance began to
emerge. The thesis explored the path of evolution as well as the adoption patterns,
the thesis revealed Al’s transformational power. The impact of Al can be seenin a
variety of ways, from improving communication and customer service to changing
recruitment practices and triggering a revolution in asset management. The atten-
tion then shifted to specific finance operations, revealing the possibilities for au-
tomation in asset management, credit intermediation, algorithmic trading, and
the complex world of accounts payable invoicing. As the thesis progressed, it re-
vealed not only the technical workings of Al, but also the true benefits, as Al led
the way for simplified operations, increased efficiency, and advanced financial

management.

Yet, as we embrace Al’s prospects, several obstacles remain large. The investiga-
tion into the Al skill gap raised serious concerns about the workforce’s condition
for an Al-driven future. Ethical dimensions, biased training data, and the lack of

emotional intelligence in Al systems add additional complication to the narrative.

This thesis used a qualitative research methodology to not only answer questions
but also to increase understanding of Al in finance. The study went beyond the
theoretical to capture the core of Al’s impact on real-world financial circumstances

through thorough research sampling and insightful interviews.

As we can see, this thesis is not just a synthesis of information but an exploration
into the topic. Beginning with questions, this journey finishes in a comprehensive
understanding of how Al operates in financial services, while also emphasizing the
critical need to close the Al skill gap. As we navigate a future in which Al is inte-
grated into the finance, the findings of this study uncovered both challenges and

opportunities. From the challenges of RPA to the importance of the proper team.



Al can help with cybercrime, but it requires ongoing supervision. It is a useful tool
that emerged in the company X in 2015. Mastering Al terms is essential, with eth-
ical consideration encouraging caution. Addressing the Al skill gap entails striking
a balance, growing interest, and assisting others who are less eager for a smooth

Al integration in finance.
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APPENDICES

Questionnaire with semi-structured questions for the interview that was con-

ducted:

Section 1:

Section 2:

Section 3:

Section 4:

Section 5:

Section 6:

Section 7:

Introduction and Professional Background

1. Introducing Themselves: "Could you please start by introducing
yourself, including your current role and a brief overview of your pro-
fessional background in the financial industry?"

2. Duration in the Field: "How long have you been working in the fi-
nancial industry, and how has your role evolved over time?"

3. Professional Role Description: "Can you describe your job in the
financial industry and the tasks you handle on a daily basis?"
Understanding of Al in Finance

4. Perception of Al in Finance: "What does 'Al skill gap' mean to you
in the context of your work?"

5. Experience with Al Tools: "Could you share any specific Al tools or
technologies you currently use or encounter in your role?"
Challenges and Adaptation to Al

6. Adaptation Challenges: "Have you faced any challenges in adapt-
ing to Al technologies in your financial work?"

7. Essential Skills in Al-driven Finance: "What skills do you think are
essential for success in the financial industry today?"

Al Skill Proficiency and Development

8. Self-Assessment of Al Skills: "How would you rate your profi-
ciency in Al-related skills, and are there areas where you'd like to im-
prove?"

9. Training and Educational Programs: "Have you participated in any
training or educational programs to enhance your Al skills in fi-
nance?"

10. Obstacles in Skill Acquisition: "What obstacles do you see in ac-
quiring Al skills within the financial industry?"

Staying Updated and Organizational Support

11. Keeping Up with Al Developments: "How do you stay updated on
the latest Al developments that may impact your work?"

12. Organizational Support for Al Skills Development: "How support-
ive is your organization in helping employees develop Al skills?"
Future of Al in Finance

13. Potential Al Tools and Technologies: "Are there any specific Al
tools or technologies you believe could benefit financial professionals
but aren't widely used yet?"

14. Role of Industry Collaborations: "What role do you think industry
collaborations could play in addressing the Al skill gap in finance?"
Ethical Considerations and Closing the Skill Gap

15. Importance of Al Skills for the Future: "How important do you be-
lieve Al skills are for the future of financial professions?"



16. Ethical Concerns in Al Usage: "Are there any ethical concerns re-
lated to Al use in finance that you find noteworthy?"
17. Strategies for Addressing the Skill Gap: "What suggestions or
strategies do you have for closing the Al skill gap for financial profes-
sionals?"

Section 8: Conclusion and Additional Insights
18. Final Thoughts: "Is there anything else you’d like to add that we
haven’t covered?"
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