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Abstract

This essay explores the potential of generative deep learning models—neural networks that operate much as human
brains operate—to expand inclusion and access to financial services, and to build inclusive digital economies.
Philosophers of technology and data science scholars have explored these models as an age of critical significance.
To do so, they inquire deeply into the future of the digital world that is quickly emerging from their seemingly endless
capacity to invent not just new words and strings of words but new possibilities about what the words might—could
equivocally mean. This is also a future in which, somehow, generative models that usher us into ever more immersive
virtual realities play an intensifying part in the experiences of the many, not just the few. However, we are interested
in generative Al quite unlike the ones described in these imaginaries. Our focus is neural networks that draw on an
archive of data to create what we call "does well enough™ equities and asset prices. Our focus is on what might happen
if these economic, rather than purely linguistic and virtual, generative models became pervasive. We find they are
powerful in opening a previously possible future. This future is one of vernacular sophistication across users; a world
in which entities can be creditors and grow—even slide into less debt—but in a society where borrowing or growing
financially are but one of many activities and welfare. We speculate below about what this means for inclusive
potential, as well as the normal that might follow, inhabit, or supersede our operational inclusivities. Overall, we guess
the next big people will be the ones who work with the models to free money from its supposed unique and mysterious
value, not just to produce ever more complex instances of data.
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1. Introduction
than optimizing for efficiency. In this manuscript, we

Our financial systems remain rife with inequalities that outline the technical strategies that would be needed to
are deeply rooted in larger systemic oppressions and benefit additional modes of the widest population at
inequities such as racism, sexism, xenophobia, and scale. We focus on integrating neural networks into the
homophobia. While technological advancements in design, distribution, and equity of new AGFIs,
recent years have created the technological providing a strategy and roadmap for achieving an
preconditions for a more inclusive digital economy, important policy outcome in financial services. In the
including embracing novel proposals for system past few years, an urgent conversation has emerged in
design, initial evidence suggests these technologies response to the accelerating movement toward digital
have not expanded access to finance in practice. financial services, prompted by the high costs of
Generative Al has been proposed as a critical new tool expanding regulatory-compliant banking to rural areas
that has the potential to enable 1) designing novel and for previously excluded populations. More than
services from the ground up, 2) creating innovative 8% of households in the United States are unbanked,
distribution channels by rethinking who accesses nearly 20% are underbanked, and disproportionately
services and the constructs underlying them, and 3) rural Black and Latinx households and those with
recentering and looking at generating equity rather incomes below $40,000 per year are affected. Those

315



Letters in High Energy Physics
ISSN: 2632-2714

Volume 2023
December

living on Indian reservations are an estimated three to
four times more likely than the general population to
be unbanked. This is replicated in other developed
countries such as Canada, the United Kingdom,
Australia, and parts of the EU and the developing
world, which account for more than a billion unbanked
and 1.7 billion underbanked.
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Fig 1 : Financial services technology

1.1. Background and Rationale

The development of an inclusive digital economy that
expands opportunities for all individuals is critical in
the contemporary era defined as the Fourth Industrial
Revolution. By providing the hundreds of millions of
people who are currently excluded from the formal
financial system with the means to participate, we can
expect new economic and social paradigms to emerge.
At the same time, we can expect innovative new
financial products and models that can better serve the
diverse needs of people to be created. The prevailing
trend globally, however, has been focused on creating
digital economies that benefit the interests of a relative
few, expanding the gap between those with access to
the assets, assurance, and autonomy that digital
financial services can provide, and those without.
Conditions detailed in this report hold for burgeoning
digital economies everywhere: over 60% of the adult
population in low- and middle-income countries are
today effectively excluded from the formal economy
and are instead forced to depend on alternatives, like
moneylenders and microfinance, for access to credit.
As this report also highlights, the first decade of the
21st century brought with it a variety of efforts to boost
access to formal financial services at a global scale.
The result of these programs, which were
paradoxically powered largely by the emergence of
new tools and data sources for credit adjudication, has
been disappointing so far. However, recent
technological breakthroughs have transformed the
former calculations of economic predictability:
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artificial general intelligence, which was thought to be
decades away, is now near.

Despite significant strides having been made in the
concentrated study of generative Al-based systems as
they may be employed to create a more inclusive
digital economy, missing from the literature is an
investigation into the appropriateness of the
application of generative Al-based systems to the
financial services infrastructure. In the proceeding
sections, we describe in depth the details surrounding
this missing gap. By utilizing the most basic building
block behind some of the greatest advancements in Al,
neural networks, we provide a system that
automatically learns hierarchies of representations that
transform basic data into ever-increasingly abstract
and granular forms. In particular, a subgroup of these
methods, called adversarial networks, fundamentally
changes the process by which representations are
learned. Instead of learning from the supervised input-
results keyword pairs, as brain-based record linkages
generally operate off of, adversarial networks involve
the learning of a specific discriminator network to
determine the difference between generated results
and the truth.

1.2. Research Aim and Objectives

As one of the goals outlined in section 1.1, this paper
details an in-progress research project. The overall aim
of the paper is to outline how Al can expand digital
economies toward more financial inclusivity. The
digital economy refers to how access to tech
infrastructures transforms the industry, and financial
transactions are especially relevant to our paper.
However, artificial intelligence systems that support
this economy create more issues of inequity in this
sector. The overrepresentation of ‘underserved'
consumers in training data rather than as users of
predictive tools effectively pushes margins further and
further out, further excluding some marginalized
groups. Our work seeks to tackle this issue. We aim to
comparatively examine the range of work that has
been published on equity and so-called ‘financial
inclusion' using neural networks. This will give
solidarity initiatives value and an overview of the
work that has been published in the domain.

The primary aim of this research is to outline various
contributions that generative clarity models can make
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to expand digital economies in the financial sector,
also known as ‘fintech’. The primary objectives to
achieving this aim are as follows: 1. To document the
variety of ways that artificial neural networks have
been employed to relate to Al finance for those who
are excluded and to make clear the unique value of
focusing on using these techniques for affirmative
purposes. Al technology must contribute to the
‘unbanked' with the significant efforts of the field of
Al in finance which has led to organizations being the
main clients of such technologies. We must, in our
efforts, center the inconvenience of high-tech
capitalism on those who are truly subprime. 2. To
reveal, where data is sought on impact, what proxies
these studies link with inclusion, and whether gender,
race, class, disability, and/or intersections of these are
considered. It is important that marginalized groups
drive our thinking on harm, and that any large
corporation that wants to use these technologies must
do so transparently. 3. To critically engage with the
intellectual provinces these studies belong to. In doing
S0, we can map discursive threads moving through the
fields of Al-for-good, ethical Al, critiquing tech, and
fintech equity, skating together these discursive
provinces in financial design justice. We have a
positive obligation to develop powerful new readings
of what is possible in Al and finance and as such the
field of Al ethics at large. 4. To use this research to
generate significant academic and practitioner
knowledge, including a report, as well as a dedicated
special issue of an artificial intelligence journal.

To achieve these objectives, we are conducting a
mixed-methods systematic literature review. Doing so
will give a disciplinary landscape of the kind of work
that has built our foundation thus far and can speak to
all of our objectives. It also shapes the research for
what we must accomplish to improve the field. For
example, work may indicate a gap in a given research
area or by researchers in a specific region of the world.
Such gaps can be filled by narrowing our results by
date of publication or geolocation in follow-up work.
This literature survey will inform all other stages of
our work, including subsequent research. Shortlists of
literature will be assembled so we can further narrow
our investigation. Our data consists of analyses of
natural language processing and computer vision
datasets, which are actively linked to our positionality
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and ethical disposition given that we focus on Al in
finance. We aim to contribute to the trends in
nonhuman-visible data infrastructures, trends that
certainly apply to other widely used computer vision
datasets. Our paper makes use of the debate-plus
framework. We have regarded the special publication
outline as a guide, carefully crafting each section in
line with the key evaluation criteria provided.

Equation 1 : Al-Powered Financial Accessibility

J T L
«ore FAS = f(WX + B)

Where:

F AS = Financial accessibility score

W = weight matrix of the neural network
X = User financial and behavioral data
B = Bias term

f(-) = Activation function (ReLU, Sigmoid)

2. Understanding Inclusive Digital Economies
Inclusive digital economies can be described as
marketplaces and economic systems defined by the
active inclusion of people from all walks of life. They
keep the equity of access and opportunity at their core
and measure their impacts not by aggregate wealth
alone, but also by overall well-being and the closing
and eradication of all forms of disparity. The creation
of these economies is not possible without technology.
For all of its faults, technology is the only tool that can
enable us to ever bridge the systemic divides that we
inherit from traditional economic and social systems.
As such, it is also the only tool that can replicate these
current systems, reifying every form of disparity and
bias they hold. With technology as the central
component, it is unsurprising that the vast social
platforms that underpin digital economies are
responsible for shaping the broadband opportunities
available through financial services. So many
platforms shape financial service access and equity
that digital, financial, and economic inclusion are
foundational, linked criteria for both showing and
securing sustainability and equity in the growth of
digital and networked societies.

For the following discussion, the digital and physical
world are conflated into overarching themes of
"digital" and "economic." We believe that the
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following programs confirm what social research
posits: the inclusivity of digital economies depends on
the inclusivity of the social systems from which they
are born and the sustained inclusivity of the economic
platforms that they prop up. Just as the measurement
of inclusivity reveals everything about a society, the
inclusivity of a social and economic system shapes and
enables sustainability. A digital economy is different
from the sum of all the inclusive economic systems
that buttress it. Digital economies might flourish under
tyrannical or apartheid systems. These "social"
systems find expression in the way markets are
regulated and how money moves in a given place.

Fig 2 : Build Inclusive Digital Economies

2.1. Key Concepts and Definitions

Key Concepts and Definitions

Good and important words don’t live in isolation but
are used in families. The use of digital systems, for
example, can determine how inclusive they are.
Therefore, getting clear on these families is especially
important when the families involve multivalent
choices and contested meanings, such as equity,
accessibility, and inclusivity. Creating a common
language — and shared goals — is necessary when
technology is central to addressing some of the
challenges faced by digital economies, including:

1. Ensuring users can engage in digital society;

2. Aiding those who have been excluded from
financial products; and

3. Facilitating businesses in meeting the information
material requested to engage with society and the
financial system.

318

Drawing on definitions used in an earlier collection, a
brief introduction to our use of these terms is included
below. For each, this will be a minimal discussion of
what “inclusivity” is not, a specification of “we,” and
then an articulation of what we want and are working
towards with this special section. The theme of
inclusivity threads both volumes of the special section,
writing with us on PC.

In this section - Subsection 2.1: Key Concepts and
Definitions

Throughout this essay, the term “inclusivity” will be
used to indicate strategies and objectives to widen,
deconstruct, or decouple technologically facilitated
prosperity gains from normative machine learning.
This is not limited to accepting a material outcome
defined as the prevailing level of service, but has
furthermore taken to include access, and their
corroborating information and certain numbers on
both parties, as the sector provides new services of
substantial value with minimal gross margin. All
relevant financial service consumers and providers are
associated with financial services.

2.2. Importance of Inclusivity in Digital Economies
Inclusive and equitable societies can boost
performance and enhance cognitive skills, among
other advantages. The importance of diverse
technology systems that ensure digital economies
support social and economic progress for all is
emphasized. The economics of digital platforms
suggest that increasing inclusiveness leads to more
innovation and growth. Inclusive participation in
digital economies is crucial to building a more vibrant,
richer, and resilient society that both technologists and
policymakers are helping to create.

However, while living in a digital world, many people
are not able to benefit from the advantages of digital
finance  systems. People in  low-income
neighborhoods, as well as racial or ethnic minorities,
and many others, face barriers. Policymakers and
technologists are in a unique position to assist in the
development of digital incomes. Inclusive systems are
those that do not exclude people, unlike exclusive
systems. Besides the moral argument for including
people, they are often more effective as well. For
example, companies that are more inclusive
experience higher levels of innovation, creativity, and
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productivity. More inclusive markets generally
perform  better economically. Policies and
technologies aim to expand access to a greater variety
of financial services using financial models and tools.
As another example, fintech endeavors in Brazil and
Kenya are expanding commercial credit to business
borrowers with no developed collateral. These
products use complex models to become more
inclusive, considering and weighing a variety of
signals. The objective is to reason that the same
financial models will also allow access to a greater
variety of digital platforms that bank the unbanked and
bring those platforms into greater reserve resources.

3. Generative Al and Neural Networks in Financial
Services

Inclusive Digital Economies: Using Al to Generate
New Customer Data and the Decisions They Enable
There is a wave of generative Als that can create new,
unique, and remarkably realistic output — like makes
writing more efficient. A key kind of generative Al for
financial services is the conditional variety. While
trained on diverse internet content, recent advances in
neural networks also make it possible to train
conditional generative Als on other classes of
unstructured customer data. For example, a generative
Al is an autoregressive language model that uses deep
learning to produce human-like text. While the model
was first introduced in 2020, you can think of it as the
most plausible grandchild of the bank branches of 100
years ago. The use in the financial services sector is
designed to significantly enhance financial service
design and delivery.

Neural network-based Als make decisions by analogy
using performance data. And the better the out-of-
sample performance, the more we can rely on those
learned weights to make decisions or generate output.
Generative Als allow for the customization of
financial products in response to unmet needs or
deficiencies in financial services identified by
customers. While discussions of generative Al,
conditionals, and scaling up are on the rise, there are
still relatively few current fintech companies doing so.
There is little evidence that those who are investing in
this space are sensitive to the needs of those who are
financially insecure, or to the ways that their use of
data might entrench or challenge existing disparities.
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Overall, the widespread availability of this new
capability will offer productivity and equity
improvements for financial services. Ease of use and
awareness, on both the supply and demand sides, will
significantly shape the eventual uptake of these
technologies. It's unlikely that demand will unlock the
full generative capabilities of these models widely, but
it could drive them to a meaningful economic scale.
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Fig 3 : Al In financial services
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3.1. Overview of Generative Al

Generative Al refers to a subset of Al technologies
used to generate complex new content, as opposed to
"discriminative™ Al, which is typically the foundation
of traditional Al models. Discriminative Al has been
primarily used for image and voice recognition,
leveraging large amounts of labeled data to match
given samples. Discriminative Al, however, does not
allow for the creation of unique content or related
applications. In contrast, generative Al employs large,
unlabeled datasets to generate new content. Within the
realm of generative Al, the most significant innovation
has been the ability to generate human-like text. The
fundamental mechanism used for text generation is a
neural network, broadly intended to simulate the
"thought processes” of a fictitious agent. A neural
network is a hierarchical model typically comprised of
several fundamental layers. For example, one might
have sections handling information extraction,
synthesis, and output, including thinking, language
mastery, and writing.

In the context of the financial domain, generative Al
can be used to simulate complex scenarios in a way
that would be impossible to "program™ as rules. This
provides insight into potentially difficult-to-
understand scenarios, such as the effects of complex
market changes, or even in generating data and
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insights. This is cutting-edge work that has only
recently become practically feasible. In practical
terms, the hardware now available allows developers
to carry out such experiments on problems that have
already been generally addressed by deep learning
techniques, with modest refinements to improve
computational efficiency. This is why realistic
generative models have recently begun to appear.
There has been a striking renaissance in neural
linguistics and large models that began in 2015 and is
only now coming to an end. The computational power
required to train the neural network, new and
improved techniques to train it, and the availability of
large-scale datasets have all contributed to its
renaissance.

3.2. Applications of Neural Networks in Finance
Neural networks can be used across a broad domain
within the financial services industry. Techniques can
help with risk assessment by considering various data
points and continuously learning from the data to
improve the accuracy of the analysis. Many such
techniques can be wrapped around similar assessment
protocols for use in fraud detection to detect unusual
withdrawal patterns before the money transfer is
completed, standard customer service portals, personal
financial assistant chatbots, or other financial
software, such as money management and budgetary
software that can assist in creating a plan to avoid
charges and other common penalties. Financial
planning and advice systems may also cater to client's
individual needs by identifying different loan products
or rates that would benefit clients' particular financial
circumstances. Even for standard clientele, the
availability of such services through standard bank
channels can serve to enhance overall customer
experience and customer service, making the digital
experience more personal and more in line with the
traditional institution/customer relationship.

This sort of integration of neural network use into the
financial services system is designed to change the
current methods of finance. Traditional financial
services use of current and historical information to
assess risk can be highly inefficient and ineffective,
and the faster assessment of risk afforded by advanced
integrated technologies can make financial services
accessible to those who could benefit the most from
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them. Currently, traditional financial services models
only cater to the top 1% of the population solely
because the other 99% are not economic enough to
serve. In this case, we argue that traditional financial
services are not accessible; they are not integrated into
the system or the social structure of society, as this
paper argues access should be.

Equation 2 : Generative Al-Driven Credit Risk
Optimization

CR — arg IIliIlZ L(Y,Y)

Where:

CR = Optimized credit risk score

L(Y, f’) = Loss function comparing actual and predicted risk
Y = Actual credit performance

Y = Predicted creditworthiness

4. Challenges and Opportunities of Integration

This section analyzes and reflects on the greater scope
of integrating generative Al into financial services and
considers potential challenges and opportunities. The
top three perceived barriers to the adoption of Al for
financial services are limitations of technology,
infrastructure that limits potential end users, and a lack
of business need to justify investment. There is an
ambitious vision of integrating inefficient neural
networks into life-changing financial services for
underserved individuals in low-resource areas, many
of whom are rurally located and live without
consistent access to the internet, banking apps, or
financial products. This integration is not without its
challenges. If done incorrectly, data science and Al
algorithms can damage the dignity and livelihoods of
innocent individuals. Data privacy is a fundamental
ethical dimension that must be systematically
analyzed when developing neural network
technologies that leverage data. The use of Al
algorithms for automated decision-making in finance
has raised several concerns about fairness and bias. Al
technology is only as effective and equitable as the
data it was trained on. Gender and racial
discrimination have been repeated in the historical
data that informed machine learning models, and
deploying such models will systematically advantage
dominant groups and systematically disadvantage
women, people of color, and others. The principles of
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transparency and accountability are in part an answer
to the possibilities of systemic discrimination and
anonymized discrimination.

4.1. Ethical Considerations

The rapid growth of artificial intelligence (Al) in the
financial services sector raises several ethical
questions about the use of these tools to address
usability issues in the digital economy. One of the
most prominently debated aspects of the algorithmic
development process in such cases revolves around the
"fairness" or equity implications of employing Al in
the financial sector more broadly. Some concerns
include how institutions might use such systems as a
way to circumvent existing consumer protection laws
and treat customers whose data they cannot include in
training models disparately from those they can. This
could then be used to argue that Al system usage is
"discriminatory" based on a given individual’s
spending habits, or argued to be "redlining" based on
the expected general behavior of a given postal code.
More broadly, there are also questions about how Al
system-generated decisions speak to existing
consumer protection laws in the digital economy, or
how such models may encode the biases of current
decision-making processes in the financial ecosystem.
This is also one of the most critical perspectives to
engage from as it informs the outcome of the ultimate
question. If the question of "discriminatory” or
"disparate" treatment is one only of envisioning future
spaces of exploitation, then such decisions made by Al
may have profound negative accessibility effects for
consumers.

In a theoretical context, the dilemma is used to explore
the logical consequences of using Al-generated
systems to make automated decisions on behalf of
individuals. Broader concerns about the generative
impact Al can be said to have in a social ecosystem
have received particular attention as recent work has
received renewed study, and the broader human rights
and Al communities have also investigated the same
issue. In an Al-augmented finance context, these
concerns revolve around issues of algorithmic
decision-making and how users may be targeted for
financial advertisements or system-crafted spending
refinements as such techniques are commercialized.
To address these concerns, policymakers have called
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for public awareness programs detailing how Al
systems support or refine human decision-making, as
well as requiring data collectors to gain explicit
consent before Al system training data is acquired
from data sources. Using the same rationale,
marketing, and financial behavioral trade associations
have argued for the need to develop responsible Al
codes of ethics or tools to guide social media Al sound
practices. There has also been consideration of how
the data accessed by algorithms can vary in terms of
the lawfulness of their processing, and therefore user
rights, based on what degree of consent the Al system
has received to train on data from that process. Such
concerns highlight the deeper questions that are
capable of being raised in the practice of Al-
augmented finance and subsequently raise the need for
arobust and considered ethical approach to developing
these digital economic systems.
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Fig 4 : Ethical Al in Financial Inclusion
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4.2. Regulatory Implications

Existing regulatory structures exist to protect
consumers and ensure commercial equity and
financial safety. On the consumer protection side, this
includes aspects of data protection and privacy, as well
as anti-fraud measures. In considering whether or how
to embrace Al products, financial institutions may be
influenced by fiscal policies or directions. The
question, however, considers enacting new Al
regulation that enforces principles tied to a public
utility. Given the consumer protection angles
highlighted elsewhere, here we consider regulations
motivating or cautioning equitable finance-based Al.
In our context, considerations of Al applicability
revolve around neural network integration with
existing banking platform capabilities.

The intersection of Al and finance has received
relatively considerable regulatory attention, but Al
remains more of a suggested concern than an explicitly
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addressed issue. 'Sandboxing' by regulatory bodies —
that is, welcoming banks and startups to develop and
play within regulatory guidelines and receive
regulatory input on Al — has shown inklings of
potential demand and promise, but there remains
significant uncertainty as to the direction these
regulatory inquiries will take. Various organizations
have recommended best practices and model laws,
with discussions on Al in finance appearing to
percolate downwards from global to national scales.
At the moment, these policies either do not explicitly
consider transformative, generative Al in their
directives nor are they operationalized. Considering
policy obstacles and aiding discussions to overcome
them is a contribution to progressive, user-centered
law and could trigger developments in law. What
ought to be of greatest influence is how this calls
attention to ethics neglected by myopic regulators who
thereby increase the risk of neglecting Al governance
reform and administrative life enrichment. Regulatory
discussions have so far acted more as calls for dialogue
and subjects for consultation, with best practices and
model rules suggested and proffered. Given the rapid
pace of Al development relative to regulatory change,
adaptive inquiry may be imperative. The onus on
future attitudes may well belong more to policy than
to technology, but obsolete licensing and
qualifications could be roadblocks that throttle
technological priorities and imperil unremarkable yet
revolutionary financial services innovation. Whether
regulatory bodies will be more or less wed to market
norms and traditional policy is unknown. Such an
intersection requires cooperative discussions between
all relevant stakeholders. Ensuring that generative Al
deployment is perceived as responsible will require
financial regulatory attentiveness in the future.

5. Case Studies and Best Practices

Segmentation: Case Studies & Best Practices

There is a growing record of positive outcomes from
using generative Al to address the major accessibility
challenges in financial services. Here we offer a series
of case studies, each looking at best practices in the
design and implementation of innovative Al projects
working in this space. While by necessity these
projects are coming at the problem from multiple
perspectives and are shaped to answer specific
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challenges that exist wherever they are based, each
case is a real-life example of what has worked
reproducibly, with all having the potential to inspire
others facing or working on similar challenges within
the field. We note here that technology is not the
limiting factor of any of the projects detailed, and
where the starting steps have been modest, there is
often a case for significant upscaling of activity and
success.

First, each case can only be resolved with the deep
involvement of nongovernmental organizations and
charities. As well as a bank or credit union, this may
involve career counseling services, health care
organizations, or any other body that can help the
institution understand and resolve the needs of
someone in crisis. Developing a solution to such a
problem can take a long time, and in the early stages,
the resolution itself can make the difference in who
might be best suited to take the lead in its creation or
accept it as a given. Nonetheless, as projects on the
threshold of social acceptability, each also provides an
appropriate stewardship approach that allows us to
avoid the problems and barriers of "doing good
building that has a business model" that plague co-
creation and research. Second, each handles the
scalability challenge differently.

5.1. Successful Implementations of Generative Al
in Financial Inclusion

a) Outcomes of implementing generative Al for
financial inclusion

Community Savings Banks Uganda’s two-stage Al for
Development pilot project allowed them to conduct
voice-based financial services for over 25,000
unbanked women in savings groups using feature
phone technology. The distance traveled to a cash-out
point to redeem cash from one savings round ranged
from 1 to 6 km, with an average distance of 2 to 3 km.
During diary interviews, this was noted as a major
issue with mobile money, which saves the trip for
purchases of credit, airtime, and data, but is unsuitable
for cash withdrawals given the time taken to travel and
cash wait. In the post-completion survey, all
respondents agreed that taking 1-3 short trips to cash
out a savings round is more convenient than going to
a distant bank branch. All section 2 respondents
preferred taking short trips outside of the village,
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avoiding risks in a bank branch, and being sure they
had enough cash or a reliable transport plan in hand.
U-Report, a youth empowerment program, expanded
financial inclusion via digital 1D authentication and
cash-out mechanisms designed for the needs of a tech-
naive adolescent demographic in Uganda as an
emerging labor force. Of the 358 youth, 52 percent of
downloads were active users of the U-Report app as
either a volunteer or respondent, while our user base
has reached 1,367 registrations in Uganda.
Approximately 70 percent of payout recipients are
from the 13 to 24-year-old urban demographic, now an
emerging labor force of informal workers. SMS
happens via mobile phone, but users typically own
basic phones that do not feature any specific Al use
cases. They have spent on non-smartphones used for
phone calls and SMS access. SMS is generally free to
receive and costs between 12 to 20 Uganda Shillings
per SMS sent.
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Fig 5 : Generative Al in the Finance Function of the
Future

6. Conclusion
In conclusion, when policymakers, central banks, and
technology companies begin to unravel the

complexities of integrating generative Al into existing
financial technology protocols, new opportunities to
foster accessible, equitable, and inclusive digital
economies will emerge. Reducing and eliminating
financial access barriers is not just the responsibility
of developing scalable generative neural networks and
generative algorithms, but should be the responsibility
of Al development teams, tech corporations,
financiers, activists, and the world’s population
excluded from capital, entrepreneurship, and financial
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services. The interventions and future discussions
related to the intersection of applied Al, ethical and
inclusive finance, and anti-capitalist technologies. As
such, the purpose is not to write a roadmap for
technologists, engineers, and policymakers, but to
pose some of the research questions, philosophical
ethical conundrums, and macroeconomic policy
implications for the futures of digital economies
carried by generative ideation, vision, speech, and,
eventually, Al financial governance.

This discussion has explained why applying
generative Al technology to financial services is an
important move toward fostering more inclusive,
equitable, and accessible digital economies. It has
shown how the discussion and current innovations
towards Al-driven inclusive financial services are in
principle about economically regulating digital
financial service provision rather than being
exclusively about ethics. While the most arduous
‘technical’ problems are not those related to generative
neural networks for inclusive financial ideation, they
are certainly not entirely trivial from a technical point
of view. There is much more research to be done to
understand the social, technological, financial, ethical,
environmental, and macroeconomic implications of
the most consequential applications of Al we can yet
envisage. This discussion provides some initial
fertility for those branches of research.

CUSTOMER LANDSCAPE
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Fig 6 : Generative Al Market size to grow by USD
34.70 billion, 66% of market growth

6.1. Summary of Findings

The results from this investigation cast generative Al
as a potentially transformative set of technologies for
furthering inclusion and equity in digital economies
and financial services. It establishes the potential for
these networks to be fine-tuned with a preference for
"fair" distributions, generating assets in a way that
meaningfully increases accessibility to and
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affordability of financial services. This supports
ecosystem development after crises or during
reinvigoration efforts, thereby accelerating the end of
assistance or economic depression. Insights reflect
opportunities for stakeholders to reframe policies and
standardize operational practices to improve inclusion
in finance. Promising generative finance innovations
are those that meaningfully assist marginalized
individuals, sectors, or domestic actors. Inclusive
finance requires an expanded view of access to capital
and finance. As communities navigate the path of Al
use, development, ethics, and governance, the
potential for building more integrated markets and
generating distributive impacts should be prioritized,
with monitoring for adequate equity. We therefore
recommend that to prepare these networks for
embeddedness and assist with a more equitable
transition, further-reaching "fairness” preferences in
financial GANs should be a priority. Additionally,
regulatory directives aimed at improving equity in
markets must be aligned with desired or pre-existing
distributional architectures for generative Al. These
results add these as future streams of innovation for
computer scientists, Al product developers, and digital
finance ecosystem builders. Finally, undertakings
supported by Al for financial inclusion in the domestic
political space should be paired with projects that
survey how impacts are distributed and experienced by
those that research concludes need banking or finance
the most. Ethical Al requires austerity of impact,
centrality to the calculus of reward, and meaning
across use cases and among those affected. Future
work should focus on the calibration of preferences in
generative GAN technologies or test normative Al
financial models in existing domestic financial
ecosystems where potential and expanded value are
important developmental directions.

Equation 3 : Real-Time Financial Inclusion Index

FII — —Z(T;' Ar)

Where:

F IT = Financial inclusion index

T, = Total underserved users onboarded

Ay = Al-driven accessibility enhancement at time ¢

T = Total time intervals analyzed

6.2. Future Research Directions

This paper has demonstrated how we can push the
boundaries and integrate contemporary generative Al
into the financial services sector to create
opportunities that envision and enact a more inclusive
digital economy. Numerous potential research
avenues warrant further exploration. In particular,
longitudinal studies are indicated to track the long-
term impacts of Al-integrated financial services.
Researchers should begin to appraise the durability of
Al-generated features and follow-on behavioral
changes to economic outcomes. For this work to
contribute to ongoing debates regarding ethical and
societal Al governance, attention should be given to
ensuring research studies document impacts across
different demographic groups. These impact groups
should include those that are frequently
misrepresented in the Al and financial inclusion
ethnographic literature, such as those that live and
work in rural, remote, and northern communities.
Building coordinated networks of scholars and
practitioners to lead research in Al fieldwork
methodologies and industry-driven qualitative lab
approaches would add significant value and
understanding of best practices for deploying ethical
Al-provided financial services. Report iterative lab
work and longitudinal fieldwork to understand how
digital platform architectures imbibe different ethical
and responsible Al.

Some immediate areas of future research possibilities
include longitudinal studies evaluating the persistence
and durability of Al-generated features. Which of the
Al-generated dimension reduction eigenvectors last?
Additionally, attention could be focused on societal Al
governance,  especially on  continued Al
apprenticeship approach methodologies. Where are
the young people working in these Al Apprentice Labs
starting from (financial, behavioral, digital fluency,
etc. backgrounds), how do they change, and do they
change the diversity of consumer analytics, financial
services products, and digital inclusion points of view
within their business units? Currently, there isa gap in
the literature evaluating different longitudinal proxies
used to study shifts in financial well-being and impacts
on income and savings. Finally, engaging in
interviews, fieldwork, and scholarship that are
responsive to stakeholder and community lived
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experiences, and informing researchers' priority-
setting platform, will provide us with guidance about
which areas of inquiry should be more advanced and
evaluated in academic studies. No one has
comprehensively thought through a life cycle
perspective of generating Al models at digital
inclusion labs, or start-ups and research centers
situated at universities. What is the lifespan of an Al
research project that is transferred to a digital financial
services platform with a stated impact of financial
inclusion? What principles of ethical Al are guiding
and advising financial services programming? And
what do these guiding principles say about how the
impacts of Al are going to be measured? Finally, what
evidence of long-term quantifiable and purely
qualitative impacts exists for financial services
programming? A knowledge economy dialogue can
point us to what forms of impact evidence must be
garnered in consultations and surveys. It can also
provide us with values perspectives from the
grassroots and how Al will include and involve voices
in guiding the consortia programming. Since the start
of the 21st century, Al research has been a
collaborative field between top academics and
successfully matched with top industry players. It is
joining these upstream-thinking leaders that will move
this field of inclusive Al and inclusive financing
forward. There are already many international
conferences that provide co-sponsored grants between
major international agencies and the private sector.
Since the creation of the private-public sector, it is now
in both parties' interest to move inclusive research
forward. What is needed is a co-sponsorship level that
is more systematically level-setting in what
international programming of Al in diverse countries
can, should, and ought to be.
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