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ABSTRACT

The fusion of artificial intelligence (Al), machine leaming, and business intelligence (Bl) has
brought about a paradigm shift in the financial sector, unleashing a torrent of
transformative trends and opportunities. At the forefront of this revolution is predictive
analytics, which hamesses the capabilities of machine leaming algorithms to sift through
extensive historical datasets and forecast future trends with unparalleled precision. This
newfound ability empowers businesses to not only mitigate risks but also anticipate
consumer demands and optimize operational workflows, thereby elevating efficiency and
driving profitability to unprecedented heights. Alongside this, the comparison of Al
adoption between the USA and Nigeria provides valuable insights into the varying
landscapes of technological integration and innovation. Furthermore, the seamless
integration of business intelligence (Bl), machine learning, and artificial intelligence (Al)
equips organizations with the tools to uncover hidden pattems within their data, unlocking
new avenues for growth and process optimization. Al-powered chatbots and virtual
assistants expand the horizon of possibilities by offering avenues to enhance productivity,
reduce costs, and explore innovative revenue streams. Innovative technologies such as
demand forecasting, dynamic pricing, anomaly detection, and automated data analysis
further foster innovation and enable companies to make swift, well-informed decisions in a
rapidly evolving marketplace. In summary, the convergence of Al, machine leaming, and Bl
signals a new era of potential for financial institutions, promising unprecedented levels of
innovation, competitiveness, and success in the digital age. By hamessing the
transformative power of these technologies, businesses can navigate the complexities of
market dynamics, seize emerging growth opportunities, and achieve unparalleled success
in an increasingly data-driven world.

KEYWORDS: Driving Innovation, Artificial Intelligence, Machine Leaming, Opportunities and
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INTRODUCTION

Recently, the adoption of artificial intelligence (Al), machine learning, and business
intelligence (Bl) has revolutionized the financial sector, at the forefront of this revolution is
predictive analytics, which harnesses the capabilities of machine learing algorithms to sift
through extensive historical datasets and forecast future trends with unparalleled precision.
This newfound ability empowers businesses to not only mitigate risks but also anticipate
consumer demands and optimize operational workflows, thereby elevating efficiency and
driving profitability to unprecedented heights. Alongside this, the comparison of Al adoption
between the USA and Nigeria provides valuable insights into the varying landscapes of
technological integration and innovation. Furthermore, the seamless integration of business
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intelligence (Bl), machine learning, and artificial intelligence (Al) equips organizations with the
tools to uncover hidden patterns within their data, unlocking new avenues for growth and
process optimization. Al-powered chatbots and virtual assistants expand the horizon of
possibilities by offering avenues to enhance productivity, reduce costs, and explore innovative
revenue streams. It is on this ground that this study is carried out to assess the driving
innovation through Al and machine learning with the intention of exploring the opportunities of
integrating artificial intelligence in business intelligence.

A. DEFINING BUSINESS INTELLIGENCE (BI):

Business intelligence (Bl) serves as a pivotal element in the decision-making process
within businesses. This multifaceted approach involves the acquisition, evaluation, and
analysis of extensive data sets to derive meaningful insights (Kilanko, 2022). By leveraging
various tools and methodologies, Bl enables organizations to extract actionable information
from both internal and external sources, offering a holistic understanding of customers,
markets, competitors, and internal operations (Mungoli, 2023). Key components of Bl include
data integration, reporting, mining, performance monitoring, and visualization, all of which
contribute to informed decision-making. To manage the vast volumes of structured and
unstructured data, businesses often utilize data marts and warehouses as central repositories
(Mungoli, 2023).

B. MACHINE LEARNING AND Al IN BI:

The convergence of business intelligence (Bl), machine learning (ML), and artificial
intelligence (Al) marks a transformative era in data analysis and decision-making
methodologies. Machine learning algorithms, through iterative learning from historical data,
facilitate pattern recognition, trend analysis, and predictive modelling without explicit
programming (Kilanko, 2022). This empowers enterprises to automate tasks, streamline
operations, and derive confident, data-driven decisions.

Moreover, artificial intelligence (Al) methodologies like computer vision and natural
language processing (NLP) extend the analytical horizons by extracting valuable insights from
unstructured data streams such as textual documents, images, and videos (Mungoli, 2023). By
harnessing Al and ML, organizations elevate their business intelligence (Bl) capabilities,
fostering innovation, sharpening competitive edges, and unveiling novel opportunities in the
digital landscape. These cutting-edge technologies drive the automation of labour-intensive
functions, refinement of data analytics procedures, and delivery of context-sensitive insights,
thereby fueling business expansion and prosperity (Mungoli, 2023). Additionally, these
innovations significantly contribute to optimizing diverse training processes (Habeeb &
Babatunde, 2023).
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Predictive Analytics

Source: Bharadiya (2023).
Figure 1: Predictive Analytics.

Machine leaming algorithms-driven predictive analytics are revolutionizing the
utilization of historical data, providing companies with insightful and forward-thinking insights.
By unveiling intricate patterns and connections that traditional approaches might overlook,
predictive analytics empowers businesses to excel in demand forecasting, resource allocation,
and process optimization. Furthermore, it enables proactive risk mitigation by identifying
potential risks and irregularities across various industries, including banking, insurance, and
cybersecurity (Kuleto et al., 2021).

Businesses leverage predictive analytics to discern patterns in seasonality, market
dynamics, and demand trends, thereby enhancing inventory management and supply chain
operations. Tailored sales strategies and optimized resource utilization contribute to increased
profitability and customer satisfaction. This is achieved through the analysis of historical sales
data, industry trends, and consumer behavior. Additionally, predictive analytics enhances risk
assessment and forecasting, preventing financial losses by detecting fraudulent activity and
suspicious trends (Mungoli, 2023; Kilanko, 2022).

Forecasting and predictive analytics serve as indispensable tools for navigating
complexity and maintaining competitiveness in an era characterized by evolving markets and
data-driven decision-making. By leveraging historical data and machine learning algorithms,
businesses can mitigate risks, enhance operational efficiency, anticipate market trends, and
deliver personalized experiences. Ultimately, predictive analytics empowers firms to make well-
informed decisions, foster growth, and drive innovation in today's rapidly evolving corporate
landscape.

C. CHATBOTS AND VIRTUAL ASSISTANTS DRIVEN BY Al

Al-powered chatbots and virtual assistants, leveraging advanced natural language
processing (NLP) techniques, are revolutionizing consumer interactions by swiftly

2]

e ——




ACADEMIC JOURNAL OF GLOBALWHO ISWHOIN
ACADEMIA, VOL. 5 NO1, APRIL 2024. NEWYORK CITY. ¢ Ayodeji Timothy Babatunde,

comprehending and addressing inquiries. Continuously learning from human input, these
systems evolve, adeptly handling routine customer interactions such as addressing common
queries, suggesting products, and resolving typical issues. This automation streamlines
operations reduces dependence on human labor and enables staff to focus on more intricate
tasks (Kilanko, 2022).

Operating round-the-clock, Al-powered chatbots and virtual assistants ensure prompt
assistance for customers regardless of time zones or business hours, resulting in faster
response times and heightened customer satisfaction. By analyzing past interactions and
customer data, these systems provide personalized recommendations, product suggestions,
and tailored solutions, catering to individual preferences, past purchases, and behavioural
patterns, thus fostering lasting connections and deeper customer engagement.

Furthermore, these Al-driven systems seamlessly integrate across various platforms and
channels, including social media, messaging apps, and mobile websites, offering customers
consistent support across multiple touchpoints (Sahija, 2021). Continuously refining their
responses based on user feedback and interactions, these systems ensure greater accuracy,
speed, and efficiency in addressing customer inquiries and resolving issues. Ultimately, Al-
powered chatbots and virtual assistants empower businesses to enhance customer
satisfaction, fortify client relationships, and optimize operational efficiency across diverse
channels by streamlining customer care processes, expediting response times, and delivering
personalized experiences (Mungoli, 2023).

D. Al THAT CAN EXPLAIN THINGS AND MORAL ISSUES

As the complexity of Al models increases, understanding and navigating the decision-
making processes become more challenging. Explainable Al techniques aim to enhance the
transparency and interpretability of these models, allowing people to comprehend the rationale
behind their decisions or projections. By ensuring openness and honesty about the inner
workings of Al algorithms, organizations can foster acceptance of Al systems among
stakeholders, customers, and regulators. Incorporating Al systems that exhibit empathy and a
willingness to take calculated risks to build trust underscores the importance of ethical
considerations in the development and utilization of Al.

Given the ethical implications of Al, businesses must prioritize accountability,
transparency, and fairness to mitigate discrimination and adverse impacts. By adhering to
ethical Al practices, companies can uphold moral standards, mitigate legal risks, and
safeguard their brand reputation. Effective data management, transparent Al standards, and
ethical customer interactions are all essential elements for the responsible development and
utilization of Al.

As Al and machine learning continue to reshape the financial industry, organizations
must remain vigilant in upholding ethical standards. By doing so, they can ensure integrity and
trust in Al-powered decision-making processes, thereby safeguarding the interests of
stakeholders and maintaining public confidence (Mughal, 2022).
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Figure 2: Ethics Al

Organizations can significantly enhance client experiences, improve operational
efficiency, and gain a competitive edge by harnessing these emerging trends. Moreover, they
stand to acquire decision-making capabilities and invaluable insights. As artificial intelligence
(Al) systems become increasingly sophisticated, it becomes crucial to understand the
mechanisms underlying their decision-making processes. Explainable Al aims to address this
by offering methodologies and frameworks that elucidate the rationale behind Al decisions,
thereby instilling confidence among regulators, auditors, and end-users (Nair, 2023).

The bedrock of ethical Al deployment lies in accountability, transparency, and fairness.
Ethical considerations loom large in artificial intelligence research, with transparent and
interpretable Al models serving to bolster fairness and accountability in decision-making
processes by mitigating biases, discrimination, and unforeseen repercussions. Mitigating
biases in Al systems is paramount to ensuring fairness and reducing prejudice, necessitating
meticulous data preparation, thoughtful model selection, and ongoing model monitoring
(Mungoli, 2023).

Data security and privacy represent critical facets, given Al systems' heavy reliance on
vast datasets, many of which contain sensitive information. Stringent data security measures
and adherence to privacy regulations are imperative to preserve user trust and safeguard user
data. Moreover, ethical Al usage demands the establishment of robust accountability
frameworks, which delineate comprehensive standards for oversight, auditing, and remedial
action (Nair, 2024).

Even as Al technology increasingly automates decision-making processes, human
oversight remains indispensable. Companies must uphold moral values and human judgment,
ensuring that individuals continue to play a pivotal role in critical decision-making processes.
By proactively addressing ethical and explainability concerns, organizations can uphold
individual rights and foster the ethical application of Al across diverse industries, thereby
fostering trust, advancing justice, and mitigating risks (Nair, 2023).
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BUSINESS INTELLIGENCE OPPORTUNITIES FOR MACHINE LEARNING AND Al

A. Automatic identification of anomalies and data analysis

By leveraging machine learning algorithms to automate intricate data analysis
processes such as feature extraction, data transformation, and refinement, businesses can
markedly bolster productivity and streamline operations. This automation expedites the data
processing cycle, facilitating swifter insights into business processes while diminishing reliance
on human labor (Mungoli, 2023). Through the integration of machine learning and artificial
intelligence (Al) technology, organizations can pinpoint inefficiencies and augment overall
productivity. These technologies excel at detecting anomalies, uncovering latent patterns, and
furnishing invaluable insights for process enhancement.

The efficacy of machine learning methodologies in handling vast and intricate datasets
surpasses human analysts' capabilities, enabling organizations to discern pertinent trends and
manage data repositories more effectively. Automated data analysis algorithms offer real-time
surveillance and alerts for anomaly detection, empowering companies to promptly identify
fraud or errors and undertake preemptive measures (Kilanko, 2021). By scrutinizing data from
diverse sources, automated systems aid companies in identifying inefficiencies and bottlenecks
in their operations, facilitating more adept resource allocation and oversight of operations.

Proactive maintenance planning and anticipation of equipment malfunctions become
feasible through the predictive capabilities of autonomous data analysis, enabling businesses
to reduce downtime and facilitate strategic maintenance scheduling (Kilanko, 2021). Data-
informed decision-making, bolstered by the utilization of precise and current information from
automated data analysis, positively influences resource allocation, operational performance,
and strategic planning (Nair, 2022). Ultimately, by harnessing real-time monitoring and
machine learning algorithms, companies can optimize operational performance, make well-
informed decisions, and proactively address emerging issues.

B. Forecasting demand and using dynamic pricing

Machine learning algorithms harness historical sales data, industry insights, and
various factors to accurately predict future demand, enabling businesses to refine their
resource allocation, inventory management, and production scheduling strategies. Artificial
intelligence (Al)-driven pricing algorithms dynamically adjust pricing strategies in response to
fluctuations in customer demand, market conditions, and other relevant variables, optimizing
revenue generation in real-time.

Demand forecasting models, powered by machine learning algorithms, analyze
historical sales data, market dynamics, and consumer behavior to forecast future demand with
precision. This enables companies to streamline their supply chains, enhance manufacturing
efficiency, and optimize inventory levels (Sahija, 2020). By aligning supply levels with
anticipated demand, businesses can minimize the risks of overstocking or understocking,
resulting in reduced carrying costs, fewer instances of stock outs, and improved overall output.

Real-time price adjustments based on market data, customer behavior, and demand
projections are known as dynamic pricing. Al algorithms evaluate this data to identify optimal
pricing plans that increase revenue, adapt to changing market conditions, and maintain a
competitive edge. By providing tailored incentives and rates based on a client's past purchase
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habits, specific preferences, and willingness to pay, businesses can enhance customer
satisfaction and loyalty. This can be achieved through a combination of demand forecasting
and client segmentation.

Machine learning algorithms evaluate historical pricing data and customer feedback to
understand price elasticity, enabling businesses to assess how price changes affect demand
and adjust their pricing strategy accordingly (Nair, 2023). This facilitates the setting of price
thresholds and the maximization of revenue using efficient pricing techniques. By utilizing
demand predictions and dynamic pricing to adapt pricing strategies in response to competition
data, market dynamics, and customer preferences, businesses can maintain their
competitiveness and market positioning.

Through the adoption of artificial intelligence (Al) and machine learning-driven dynamic
pricing techniques and demand forecasting, businesses can gain valuable insights into
customer demand and enhance their pricing strategies. Accurate demand forecasting, efficient
inventory management, and dynamic pricing methods enable businesses to increase sales,
optimize profitability, and sustain market leadership.

DESCRIPTIVE STATISTICS BASED ON PROJECTIONS

* The artificial intelligence industry is projected to reach a valuation of US$106.50 billion by
2024.

* From 2024 to 2030, the market is projected to grow at a 14.27% annual rate (CAGR) and
reach a volume of US$237.10 bhillion.

* With a predicted value of US$106.50 billion in 2024, the US market is expected to be the
biggest globally.
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Figure 3: Market size change for Al
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It is anticipated that during the following ten years, concluding in 2030, the Al market in

the US would grow by 10% to 20% yearly. This follows many unpleasant fiscal years in 2021 -
2023, during which the market saw abrupt swings from growth to recession.
One of the most recent developments in the subject is the increasing use of artificial
intelligence (Al) in healthcare, particularly in areas like disease diagnosis, customized therapy,
and medication discovery. Another trend is using Al to improve customer service and assistance
via chatbots and virtual assistants. The development of Al chips and edge computing is another
recent innovation that improves the capacity and efficacy of controlling Al applications. In the
end, it's thought that integrating Al with other technologies like blockchain and the Internet of
Things (loT) will drive the industry's innovation and development.
There are many reasons why the Al industry is growing. First, artificial intelligence (Al)
applications becoming more and more helpful as large amounts of data become more
accessible. This is due to the fact that massive amounts of data are necessary for Al systems to
learn and grow. Second, improvements in cloud computing infrastructure and processor power
are driving up the efficacy and processing capacity of Al applications.

Figure 4: Machine Learning and Al Adoption Drivers

Data source: Ibm.com- IBM Global Al Adoption Index, 2022.
Figure 4: Machine Learning and Al Adoption Drivers

In 2022, the global financial landscape experienced a profound surge in the integration
of Machine Learning (ML) and Attificial Intelligence (Al), driven by several compelling factors.
Foremost among these was the rapid evolution of Al technologies, identified by 43% of
organizations as a primary catalyst for adoption. This surge underscores the growing
acknowledgement of Al's transformative potential across financial sectors, prompting firms to
invest in cutting-edge solutions to maintain competitiveness and future-proof their operations.
Additionally, the imperative to reduce costs and streamline processes emerged as a driving
force, with 42% of organizations prioritizing automation to enhance efficiency and achieve cost
savings. This emphasis on cost optimization highlights the strategic significance of Al in
optimizing resource allocation and driving operational excellence within the increasingly
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competitive financial landscape. Furthermore, external influences such as competitive
pressures and the ramifications of the COVID-19 pandemic played pivotal roles in accelerating
Al adoption within the financial sector. With 31% of organizations feeling the weight of
competitive pressures, there was a heightened urgency to leverage Al technologies to gain a
competitive edge and distinguish offerings in the market. Concurrently, the disruptions brought
about by the pandemic led to heightened demands for Al-driven solutions, as noted by another
31% of organizations. This underscores the growing recognition of Al's role in fostering
business resilience and agility, as firms seek to adapt to evolving consumer behaviours and
market dynamics. Overall, the convergence of technological advancements, cost imperatives,
competitive dynamics, and external pressures propelled widespread Al adoption, cementing its
position as a cornerstone of strategic initiatives within the global financial landscape.
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Figure 5: Market Size for the case of the US.
Global Artificial Intelligence Market Size 2021-2030

The artificial intelligence (Al) market is expected to grow significantly over the next 10
years, predicts Next Move Strategy Consulting. Its present value of over 100 billion US dollars is
expected to grow twentyfold to over two trillion US dollars by 2030. The Al market encompasses
a wide range of sectors. Supply chains, marketing, product development, research, and
analysis departments, among many other corporate organizational structures, will someday
include artificial intelligence. Chatbots, Al graphics, and mobile applications will be the three
primary areas of artificial intelligence (Al) growth in the next years.

GENERATIVE Al IS A GROWING MARKET

A renewed interest in the possibilities of generative Al was suggested in 2022 with the
release of ChatGPT 3.0. Examining how Google's interest in generative Al changes from 2022
to 2023—with interest rising quickly—is a great method to understand this trend. Given that
more generative Al algorithms are being created and that ChatGPT and other companies want
to offer updated chatbot versions in the future, it is reasonable to assume that this desire will
persist.
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GROWING AWARENESS IN ACADEMIA

Academic specialists in artificial intelligence have always had to stay up to date with the
quick changes in technology. For example, in North America, the majority of experts with PhDs
are engaged in industry; just 50% work in academia. Conventional academic writing on the
topic of Al has always trailed behind because academic writing takes time.

Expected number of artificial intelligence (Al) powered tools users in the United States from
2020 to0 2030

Al Users in USA

Source: Author, 2024.
Figure 6: Al Users in the USA

The adoption of Attificial Intelligence (Al) in the United States has experienced a
remarkable ascent over the past decade, signalling an increasingly profound reliance on Al-
driven technologies across diverse sectors. In 2020, the number of Al users tallied at 48.13
million, marking an initial stride in engaging with Al solutions. Yet, subsequent years witnessed
a substantial upsurge in Al adoption, with the user base surging to 59.72 million in 2021 and
further catapulting to 75.07 million in 2022. This upward trajectory underscores the mounting
acknowledgement of Al's transformative prowess among businesses and individuals in the
United States, driven by their pursuit of enhanced efficiency, productivity, and competitiveness.

Looking ahead, projections indicate a sustained surge in Al adoption within the United
States. By 2030, the number of Al users is forecasted to soar to 241.5 million, representing a
significant proliferation of Al integration into daily operations and decision-making processes
across industries. This exponential trajectory underscores Al's pivotal role in shaping the future
landscape of the United States, with its pervasive adoption poised to catalyze unprecedented
advancements, foster economic growth, and fuel societal progress. As organizations and
individuals embrace Al technologies to navigate complex challenges and capitalize on
emerging opportunities, the United States is poised to retain its position at the vanguard of Al
innovation and leadership on the global stage.
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Al Market Growth USA
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Source: Author, 2024.
Figure 7: A market growth in USA

The Al market growth in the USA experienced fluctuations over the analyzed period,
reflecting both periods of expansion and contraction. In 2021, the market witnessed robust
growth, with a substantial increase of 97.3%. However, this growth was followed by a notable
decline of -40.48% in 2022, indicating a temporary setback or adjustment in the market.
Despite this downturn, the market rebounded in the subsequent years, posting positive growth
rates of 64.17% in 2023, and 22.17% in 2024, and maintaining relatively steady growth rates
in the following years. The consistent positive growth from 2023 to 2030, albeit at slightly
diminishing rates, suggests a resilient and gradually maturing Al market in the USA,
underpinned by sustained demand, innovation, and investment in Al technologies across
various sectors.

COMPARING Al ADOPTION IN THE USA TO THAT OF NIGERIA.

Over the past decade, the United States has witnessed a remarkable surge in the
integration of artificial intelligence (Al) into various sectors. This growth trajectory can be
attributed to several factors, including technological advancements, improved accessibility
to resources, and a culture that values innovation. According to a study by the Brookings
Institution Press, the number of Al users in the US surged from 48.13 million in 2020 to
75.07 million in 2022, underscoring a substantial uptick in the adoption of Al-driven
technologies by a significant number of enterprises (Kilanko, 2022). The heightened
awareness of Al's transformative potential has spurred investments in Al solutions aimed at
enhancing productivity, efficiency, and competitiveness across industries.

In contrast, Nigeria has embraced Al at a slower pace compared to the US. Factors
such as a stagnant environment for technological advancement, inadequate infrastructure,
and limited financial resources have contributed to this lag. Despite these challenges, there
is a growing interest in Al within Nigeria, albeit with lower adoption rates and constraints
related to funding and infrastructure. Mungoli (2023) highlights legislative hurdles, the
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need for infrastructure development, and a scarcity of expertise as major barriers hindering
the widespread adoption of Al technologies across various sectors in Nigeria.

Despite disparities in adoption rates, both the US and Nigeria share a common goal
of leveraging Al to drive social progress, economic development, and innovation. Al holds
significant promise for addressing pressing challenges in key sectors in Nigeria, including
agriculture, healthcare, and financial inclusion. Initiatives such as the National Centre for
Artificial Intelligence and Robotics in Nigeria (NCAIR), as outlined by NCAIR (n.d.), aim to
accelerate Al adoption and innovation by fostering collaboration among industries,
nurturing talent, and advancing Al research. This overarching objective of harnessing Al for
sustainable development underscores a shared aspiration to leverage technology for
societal benefit, notwithstanding differences in adoption rates between nations.

CONCLUSION AND RECOMMENDATIONS

o Artificial intelligence and machine learning are reshaping the landscape of business
intelligence, ushering in new opportunities and trends for enterprises in the realm of
finance. From explainable Al to dynamic pricing, demand forecasting, automated data
analysis, anomaly detection, and ethical considerations, these advancements represent
pivotal subjects that have garnered significant attention in recent research.

e These innovations empower businesses with actionable insights, expedite decision-
making processes, streamline operations, and elevate customer satisfaction. Leveraging
business intelligence applications of Al and machine learning, enterprises can efficiently
manage vast volumes of data, uncover hidden trends, and generate accurate projections.
This enables proactive decision-making, optimal resource allocation, and enhanced
operational performance.

¢ Al-driven analytics play a crucial role in helping businesses gain deeper insights into
customer behavior, personalize interactions, and craft targeted marketing campaigns that
drive customer engagement, loyalty, and revenue growth. However, organizations must
prioritize transparency in Al decision-making processes and address ethical
considerations.

e It is imperative to mitigate biases, safeguard privacy, and uphold human oversight to
instill confidence and ensure the ethical and equitable use of Al. By doing so, businesses
can build trust, foster sustainable relationships with stakeholders, and pave the way for
responsible Al adoption in the finance sector.
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