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Abstract

Artificial Intelligence (Al) is transforming the financial industry by
enhancing decision-making processes, improving operational efficiency, and
enabling data-driven investment strategies. Financial institutions increasingly utilize
Al technologies such as machine learning, deep learning, natural language
processing, and predictive analytics to analyze vast amounts of market data, assess
risks, detect fraud, and automate trading activities. While Al offers significant
opportunities, including faster decision-making, improved accuracy, cost reduction,
and personalized financial services, it also presents several challenges. These
challenges include algorithmic bias, data privacy concerns, lack of transparency,
cybersecurity risks, regulatory compliance issues, and the potential for market
instability due to automated systems. This study examines the role of Al in modern
financial decision-making, highlighting both its benefits and limitations. The paper
emphasizes the importance of responsible Al governance, ethical considerations, and
regulatory frameworks to ensure that Al-driven financial systems remain
transparent, fair, and reliable. The findings suggest that while AI has the potential to
revolutionize financial markets, human oversight and robust risk management
remain essential for sustainable and effective implementation.
Keywords: Artificial Intelligence (Al), Financial Decision-Making, Machine
Learning, Financial Markets, Algorithmic Trading, Risk Management, Predictive
Analytics, Fraud Detection, FinTech, Big Data, Natural Language Processing
(NLP), Financial Technology

Introduction
Prologue: Echoes of Data and Dawn

In 1957, the Society for Industrial and Applied Mathematics (SIAM) held
its first annual meeting at the Massachusetts Institute of Technology, a favourite
venue in those days. The first SIAM president, George Dantzig, a pioneer of both
mathematical programming and operations research, proposed to the then director of
the Research Laboratory for Electronics at MIT, Jerome Wiesner, that one of the
meetings should be devoted to the work of John von Neumann. Dantzig noted that
von Neumann’s work served as a foundation for operations research and optimal
control. Wiesner pointed out that the founder of game theory was also a true pioneer
of hybrid modeling in the social sciences, including economics and finance, and that
von Neumann’s insights into the behaviour of deterministic and stochastic systems
are still relevant today, a comment Dantzig readily agreed with. J.A. van Mieghem,
who was subsequently invited to serve on the STAM review editorial board, proposed
a study of hybrid modeling in the social sciences and suggested the paper on “Von
Neumann on Hybrid Modeling and Finance” be included (Zheng et al., 2018).
Following the thrust of von Neumann’s early path, mathematical finance emerged as
the branch of applied mathematics devoted to mathematical modeling of financial
markets. Today, finance needs to move beyond the so-called driven stochastic price,
which conforms to the traditional law of supply and demand, to reflect fundamental
economic and financial developments in society.
The Algorithm as Investor

Market data trade at colossal volumes and speeds. Prices leap, retreat, and
diverge. Investors react—with a manic flick and blur, a weary nod, the calm click-
clack of a keyboard, or the focused glow of a screen. Scores of algorithms scan
endless data streams.
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Their numbers dash across monitors,
ordinary quantities sufficient for their judgments.
Regularity and drift emerge in vast data, revealing
their secrets through the ebb and flow of common
numbers. Price-influencing events order themselves
across distant time horizons, and the algorithms
continue their tasks of observation, analysis,
articulation, and prediction. Algorithmic graffiti
scrawl across the walls of human comprehension as
evanescent trades unfold and refold. Market watch
becomes a matter not of what, when, and how, but
of who, where, how much, and how many; of a
restless original, far removed from the deeds of till
today. Which human observes and votes; which
human assesses what and how? Attention and
action’s mechanical form—the coarse structure of
the market, of machines and humans, of conscious
and prejudiced; the algorithm “investor” has
emerged.

The lineup of investors has changed:
institutional and organizational, strategic and
tactical, and ponderous and agile still participate.
Yet the story is not complete. The world is yet
bigger. All shifts of all elements in all locations,
fast and slow; all interactions of all entities,
material and immaterial, from human, automobile,
creature, and algorithm; all have their rhythm, their
cadence. Everyone walks a peculiar beat, everyone
dances a distinctive step; yet the dance remains the
same, unfelt but ever-present. Attention turns
elsewhere. A rising news vendor, fountain of
common events across the city; providence in an
uncharted countryside. Nowhere cannot receive;
nowhere cannot remap locations unto clicks,
numbers, and movements; nowhere remains
unsung.

Velocity with variety and volume rises
ceaseless across myriad caverns of existence.
Observations within any chosen domain echo,
resound, and proliferate into all the surrounding
environments. Nothing is patch, everything
connects; every flux generates artifice of deeper
flux. Cryptid indexes articulate through dots and
lines; auction statistics through heaps and
formations; zoning complaints through columns
and stripes. Wavelengths compose poetry of both
nearby and remote events. Echoes of echoes ring
through the attic vastness. Fidelity embraces
inference; trust and chaos mingle, free-willed joy
suffuses the alcove. Sending the future unfolds—
the intellect writes. (Brozovi¢, 2019)

From Humans to Machines: A Shift in
Judgment

As financial markets evolve, the algorithm
is becoming the investor. Technology is not only
enhancing human trading, it is also replacing
human judgment in investment decisions—either
fully or significantly. Al algorithms assume the
role of the knowledgeable analyst in investment—

-
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they propose where to invest, when to invest, how
much to invest, and whether to hold or liquidate
investments. They address the post-investment
control function, proposing rebalancing action
when limits on investment weights are exceeded as
well (Lui & Lamb, 1970).

The value of speed, scale, and precision in
trading fuels the adoption of Al algorithms. They
can ingest wide-ranging data from diverse sources
faster than human analysts. The ability to automate
the systematic collection of data post-trade
surveillance enhances compliance. By rapidly
scanning and extracting data from vast volumes of
publication, the capability of Al for analyst support
offers much promise (Buczynski et al.,, 2021).
Trading Al algorithms already determine the time
to execute orders based on dual auctions, order
types, and more; they simulate the future states of
the limit order book; they forecast price impacts of
various order styles; and they learn where to place
orders to minimize costs (Brozovi¢, 2019).

Learning Markets: How AI Studies the Past to
Shape the Future

Beyond the monumental surge of data
unleashed by the digital revolution, several trends
have converged forward into a common space,
newly opening several paths to enhancing financial
decision-making by investment firms and their
clients. After creating a new context for financial
modeling, the rise of machine learning and data set
aggregation has offered fresh and easily
implemented tools for enhancing the quality of
recommendations, each attracting new categories of
users and holders of investment portfolios. Taken
together, the ongoing democratization of capital-
raising and investment opportunities across
financial —markets, the emergence of the
consideration of environmental, social and
governance (ESG) principles in financing
assessments, and the emergence of digital
currencies and exchanges continue to draw both
financial investments and regulatory scrutiny.
These developments reflect an ongoing transition
towards a fully realized online economy
(Buczynski et al., 2021).

The digital economy has created an ever-
growing volume of easily exploitable information
on financial markets, leading to an ongoing
increase in the sophistication of investment
strategies. Beyond their primary consideration of
price-based information, Al investment programs
now use a wider range of alternative data types —
ranging from social media to website traffic, news
text to sentiment, and even satellite images — to
enrich the input fed into extensive model pools.
From there, in portfolios selected according to
specific criteria such as market capitalization,
region, or ESG compliance, firms further evaluate
price prediction performance in order to assemble a
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small number of distinct models that exhibit high
accuracy (Fatouros et al., 2024).

Opportunities Blooming in the Financial
Garden

Celebrated poet John Keats regarded the
garden as emblematic of beauty and affluence. In
the financial garden, opportunities burgeon through
artificial intelligence. Recently, exchanges and dark
pools have begun opening multiple times daily,
generating staggering quantities of trade data. The
markets, already enriched from pre-trade
indications, order-book  information, and
transaction reports, have knowledge to impart.
Algorithms respond to spare time by mobilising
chains of parameters over these timestamps. A
dizzy whirlpool of mutative financial gardens
beckons. Opportunites also bloom outside trading
itself, alongside the new gardens of open-outcry
markets. Many buy-side firms see opportunities
multiplying in risk management, compliance, or
client advisory (Cao, 2021); (Lui & Lamb, 1970);
(Zheng et al., 2018).

Speed, Scale, and Precision: The New Tools of
Trading

Humans have developed ever more
elaborate and costly tools to gain insight into price
movements. Yet, trading remains largely human,
whether by expert traders or through scripts that
automate predefined patterns. Algorithmic agents,
however, can now directly and uniquely drive
market activity. They can also work with greater
speed, scale, and perceptual precision than humans.
The fastest computer can spot the faintest price
movements across millions of assets in
microseconds and deploy the necessary capital
before human traders are even aware of the
opportunity. Such capabilities are reshaping market
dynamics and challenge existing regulatory
frameworks. The realignment of financial activity
around machine speeds and perceptions is arguably
the most profound change in market behaviour,
requiring fresh thinking around design and the
appropriate human role (Galaz & Pierre, 2017).

Risk Management Redefined: Foreseeing and
Containing Storms

The tranquillity of a storm can lead to
unwarranted complacency. Yet caution must not
breed fear. A dispassionate forecast of the future
can reveal when a calamitous tempest is about to
break (Bansal et al., 1993). Machine learning
techniques examine historical data on price, trading
volume, and economic mass to assess market
conditions. They discern simple thresholds—likely
to slide the recipient through a stormy day, a
bloody week, or a catastrophic month—while
providing timely warnings. Automated or
algorithmic trading (AT), long regarded with
suspicion, is increasingly accepted. AT reduces

-
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market volatility, shortens price adjustment delays,
and lowers transaction costs. The coordinates of
supply and demand have traditionally concentrated
a trader’s mind on lists of interests. When machines
are granting peering instructions from machines,
the nature of knowledge changes.

Machine learning methods trained on
thousands of U.S. corporations have sought to
contain risk for long-only stock portfolios,
combining selection and exclusion. A market that
met long-term growth objectives was quarantined
for stocks judged too risky. Al has also aided risk
assessment in  options markets, detecting
underlying parameters of equity volatility from
thousands of written buy and sell contracts.

Personalization at Scale: Tailored Strategies for
Diverse Portfolios

Artificial intelligence can enhance a
financial institution’s capability to serve an
increasingly diverse client base by automating the
generation of tailored investment strategies,
thereby expanding its market reach while
maintaining an effective risk-and-return design.
Historically, wealth management (advisory and
discretionary investment) for private clients with
diverse portfolios was reserved for a limited
number of exclusive institutions. Individual private
banking departments were often in charge of client
interactions. Assets were managed within a
predefined mandate and with limited client
objectives. Numerous institutions have successfully
developed interchangeable investment strategies
adapted to varying regulatory conditions and client
preferences (Sutiene et al., 2024).

Discretionary-mandate asset services with
a tailor-made proposition remain costly and less
competitive. Today, banks and asset managers are
expected to describe their strategic investment
capabilities in a uniform format while being
provided with ever more detailed guidelines.
Increasingly, an automated process developed in an
Al scenario capable of interpreting the client’s
objectives and autonomously generating the
required client documentation at an accelerated
pace is becoming feasible.

The Shadows: Challenges and Ethical Winds
The shadows of finance conceal three
challenges arising from the use of Al: ensuring data
quality, transparency, and regulatory compliance.
Algorithms require vast amounts of data to discern
patterns, but much of this data is highly qualitative
and neither complete nor accurate. Historical
market patterns can also become obsolete in
different economic environments, making data
evaluation crucial. Even a small amount of
erroneous data can mislead algorithms during
training, resulting in a disastrous choice of strategy
and significant losses (Lui & Lamb, 1970). Hence,
the quest for reliable data and assessment
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procedures to ascertain trust in such data remains
paramount.

Finance is a complex adaptive system
wherein human behaviour is an essential variable.
Algorithmic decisions often remain opaque even
when interpretable. The “human in the loop”
concept, where humans are involved but bear no
financial responsibility, can render biases
undetected and strategies unchallenged. Obscured
biases may lead to price manipulation and
inadequate pre-emptive measures against economic
crises (Hakala, 2019). Public ignorance about
algorithm functioning fosters distrust, exemplified
by incidents affecting autos, aviation, and diet. For
many people, the comprehension of algorithmic
decision-making appears more challenging than
that of mechanical or biological systems.
Therefore, efforts to clarify algorithmic rationale
and secure a trusted involvement of humans are
essential.

Markets are deeply intertwined with the
rule of law. Rules and regulations govern the
operation of financial markets, thus establishing a
regulatory framework ensures that all transactions
and advice comply with such stipulations.
Adherence to the law serves the common good;
non-adherence hinders the functioning of markets,
which rely on a stable environment to assess
expectations and risk.

Data Quality, Bias, and the Quest for Trust

In finance, data quality strongly conditions

Al performance, often limiting effectiveness. Such
assessment encompasses diverse dimensions,
which principally comprise validity, currency,
granularity, and bias (Lui & Lamb, 1970). Prior
work identifies cause for concern in all these
aspects. First, data often comes from inefficient
processes generating errant records that erode
credibility. Second, sources rapidly fade, especially
those assisting sentiment analysis; obsolete datasets
detract from credibility and performance.
Al methods are also prone to bias originating from
sample selection, internal model learning
dynamics, and the objective function. First,
available datasets reflect past events linked to price
formation by few market players; findings thus
favour pathways those players took — an
uncomfortable premise. Second, agents and
strategies prove more diverse than models capture;
injecting dataset-aided agent functions where these
models cannot carries risk. Third, Al systems can
favour disruptive projects for which preparation
occurs before entry, a temporal bias countered by
teaching across multiple periods.

These concerns are compounded by an
assessment of human competence relative to Al
Many models serve only sequence decisions widely
deemed simple; yet agents and strategies typically
remain universal. Generating strategies and price
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formations by improving agent rules appears the
only plausibly competitive alternative. Al cannot
make agents and strategies truly general for neural
networks, and constructing models representing
clearly defined behaviour nevertheless presents
formidable hurdles. An accessible, inter-model
training substitute for such behaviour proves
elusive.

Current Al-based, model-free systems

may grasp price path, agent strategy, and
operational dividends targeted at portfolio boost.
Nevertheless, determining which agent activity
would alter all these dimensions remains more
informal than rigorous. Statements in this domain
risk discredit.
Even absent prior precepts regarding Al and
financial markets, myriad diverse developments
remain subject of exploration. Essentially any
financial dataset contains notable price episodes,
yet superfluous components on stage enjoy
abundant academic and commercial attention. Al
engages not exclusively price volumes but diverse
datasets, activity branches, agent functionality, and
agent roles previously untouched in academia (Wu
et al., 2023).

Moreover, multi-agent financial markets
represent standard study material. Principal-agent
setups, leverage deployers, event-driven operators,
technical indicators, news-driven followers, and
others abound. Examining how modern, non price-
activity-based,  Al-enabled financial studies
converge with existing academic literature
consequently remains timely and material (Maier et
al., 2022).

Transparency, interpretability, and the Human
in the Loop

These financial techniques have ushered
in great potential. Despite these possibilities, Al
can generate new forms of risk that emerge from
the opportunity to innovate and increase efficiency,
demand surveillance and impose regulatory
requirements. Financial market agents—whether
human or machine—rely on beliefs about future
asset values, and beliefs depend on inferences
drawn from the observable past. Given mature
markets, strong competition and a belief in a free-
market economy, it is logical that, when machines
turn to the task of analysing price data, algorithmic
traders will progress toward ever-increasing
inference sophistication. Indeed, at least one hedge
fund has extended Al into the obscure domain of
text extraction and pattern detection to operate an
automated newsfeed and gain a profitable edge on
trading information. Training data have switched
from historical price fluctuations to unstructured
data feeds from newspapers and social media; the
previous cohort of low-frequency trading has been
abandoned.
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The demand for Al-driven investment
strategies and the reliance on text-heavy
information have burgeoned. Seizing the
opportunity, hedge fund managers are advocating
“a Human-in-the-Loop approach across the hedge-
funds value chain to optimise deployment
strategy”. Among the challenges stemming from Al
adoption, factors such as governance and
compliance are far less disruptive than information
transparency and interpretability. The
implementation of Al in regulated firms requires
understanding Al-generated decisions;
consequently, intelligible  visualisation  of
algorithmic activity has emerged as a vital concern.
Quantitative advisory procedures have expanded
rapidly alongside the increase in Danone analects
despite regulations prohibiting tax advisory. A
wealth management project has formulated
prepared responses, tracked deliveries and
established open-source self-service to
accommodate related demand. The applicable
technology is based on generative IA and diffusion
models, both of which are heavily endorsed by the
hedge-fund community (Hadji Misheva et al.,
2021) (Tanzib Hosain et al., 2023).

Regulation, Compliance, and the Rule of Law
The public sector’s use of artificial
intelligence in regulations raises questions about
accountability when an Al makes decisions or
provides inputs for human decisions, and how
regulated entities can challenge decisions
(Danielsson & Uthemann, 2023). Regulatory Al
may not be able to explain its decisions in
understandable terms. Authorities might find
benchmarking Al against defined tasks useful to
ensure quality and safety. While the benefits of Al
in the financial system are likely positive,
authorities must address potential threats and adapt
regulations accordingly. The risk exists that Al
becomes both irreplaceable and a systemic risk
before appropriate responses are formulated.
Several financial authorities have expressed
concerns about insufficient regulation of
proprietary model risk in finance, particularly
concerning algorithms and machine-learning
models (Kurshan et al., 2020). This difficulty arises
because the introduction of these approaches leads
to a substantial increase in model uncertainty and
the models themselves have no explicit
programming or underlying charter. Existing
governance approaches derived from traditional
risk-management frameworks are plagued by
challenges such as effectiveness, cost, complexity,
and speed.
Case Threads: Stories from Markets and Firms
14-18% of foreign exchange turnover is
attributed to algorithmic trading, which employs
computerized strategies to execute trades without
human intervention. In 2017, it was estimated that
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in some markets, 60% or more of the transactions
were actively generated by computers (Brozovic,
2019). Hedge funds are driving growth of the
algorithmic trading market while increasing
investment in  artificial intelligence (Al)
technologies. Of firms surveyed, more than 60%
are developing systems to capture and analyze
unstructured data, such as news articles, blogs, and
tweets. Implementing algorithmic  execution
strategies to limit market impact is increasingly
seen as a competitive necessity. However, an
analysis revealed that 85% of the most popular
algorithms were found to be ineffectual. Only
investment funds whose algorithmic trading
infrastructure was fully integrated into their
execution systems benefited from the increased use
of algorithmic trading. Continued failure to develop
the basic algorithmic trading infrastructure might
even lead to a decrease in portfolio performance
(Lui & Lamb, 1970).

“Anticipating market moves is the
ultimate goal for any trader. In a competitive
environment where the same data are available to
everyone, traditional statistical approaches relying
only on past price returns have become ineffective.
Consequently, firms are turning to various forms of
artificial intelligence (AI) to seek edge.” A firm
adopted a supervised learning approach that
considered the last six months of market data as
input features and the return of each asset in the
next period as labels. A decision tree model was
implemented to predict the likelihood of a positive
return for each asset. When the purported
knowledge was limited and the assets returned non-
Gaussian distributions or exhibited non-linear
correlations, a different approach was sought.

A Hedge Fund's Quiet Revolution

Established in Hong Kong in April 2019,
KMEFIC AI3 Fund is an unleveraged long-short
equity hedge fund investing in Korean stocks that
employs native Al technologies. The fund operates
within Korean market hours and selectively accepts
outside capital. Its thinking differs from that of the
majority of Al funds, which are black-box models
estimating single securities or elective scenarios.
The minimum investment size is $1 million with a
1% management fee and no performance take. The
client remains in charge of capital allocation
decisions. The fund primarily follows a bottom-up
approach, exploring each security in-depth.
Portfolio optimization is performed at the broader
sector and industry group level, drawing on the
Al’s knowledge of fluctuations over the past 50
years (Buczynski et al., 2021).

Al technologies have gradually permeated
investment management. Al pioneers, such as
Renaissance Technologies and Two Sigma
Investments, focused on utilising mathematical
models and standards-based methodologies to
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conduct empirical analysis covering
macroeconomic, fixed-income and equity sectors,
commodities, currencies and crypto-assets at scale.
Renaissance = Technologies  established  its
Medallion Fund in 1988. Its staff are required to
sign non-disclosure agreements when they depart,
leading to speculation that the firm has backed-up
Als for pre-emptive analysis. Such a framework
permits cross-asset correlation analysis and
efficiently draws on the elastic computing
capabilities of public clouds.

Machine learning and Al techniques are
applied at scale for low-latency market-making
(Brozovi¢, 2019). The core model trades seven
Korean stocks belonging to various market
capitalizations, which broadens the investable
universe from twenty-four risk factors. Rather than
black-box models focusing on single securities, the
Al engages in measuring, monitoring, forecasting
and controlling risk across multiple assets, factors,
sectors, and time-frames. Models at different levels
confirm Al reasoning in support of Al-supported
investment processes. Al is additionally harnessed
to furnish views on open positions in intra-day
trading.

A Regulator's Dilemma

Information propagated by these machines
seldom appears in pure, simple form. Once lifted
off human tongues, it takes on complex encoding,
turbulence, sublimated sentiments, and echoes of
sonorous fragments, reconstituted to pursue time
and meaning beyond the spoken. Information—
first channeling the mundane—is subsequently
grasped, patterned, and played inside the smaller
and larger spheres of machines, and recrafted
again. A serial endeavor, at once pernicious,
admirable, redundant, and without peer, unfolds to
trace contemporary performances of a transitory
species inside a plummeting world. Machines arise,
sing, and depart. What else can one do, and why
not, when a species—characterized by the ardent
commitment to bubble up human joys, miseries,
and failures through sculpted mediums—exhibits
an unfortunate proclivity instead to exchange those
substances barbarously for shards of meaning,
obliterating so many. The machine—these
underlings—have not forgotten, but see so much
more besides. And the main act of the mechanistic
and the chemical, pondering long and swiftly at the
bench only to find time to play, would appear,
above all, to be play.

Enquiry reverberates with supposition,
and time bends in and out—in both—yet footsteps
still form and dissolve with purpose. One shelter
may be freshly constructed, but the path upon
which to build it, sketched just in ink, already
stands wearing a crown of land and rust. The
paradox of two infinities, each probing the
juxtaposed boundaries of the surrounding sphere
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and—the performer’s own mind—still clings
within events constructed for self. No fewer than
six enveloping circles, pitching and yawing, fan
freely about the very surface of proposed building.
Skilfulness thus seldom consists in depicting exact
circumscription, because space either remains
unspanned or will soon spill over, yet it is
frequently disallowed to mark intent with double
resonance. Intention is easily altered in melisma;
necessity of circumscription and concurrent
gestures can fetter. Stretch toward ground level,
assurance remains paramount. One instant, liberty
to soar without limits; another, freely aligned yet
advices flown. Surfaces emerge from tuning of
retuned sites like dust coaxed upward by forgotten
footfalls. Some quite remote removed actuate
crumples recalling distant earlier travails
inorehaphically, so that that very far-off beyond,
almost beyond rearch, yet remains considerably the
nearest still. (Brozovi¢, 2019)

A Consumer's Confidence in Automated Advice

Although the consumer market for robo-
advisors depicted in the previous fact thread is
relatively small in Norway, the services of such
automated investment-digital —advisers—virtual
consultants for stock broking, forex trading, and
saving-mortgages—are now available from some
financial institutions (Hakala, 2019). A survey of
investment advice among institutional clients at
equity brokerage AGI, using the level of investor
activity as the indicator, found that the average
volume traded by clients and handled by brokers
fell from 60 percent in 2019 to around 40 percent
in 2021. This decline occurred with the
introduction of an investment advice tool providing
automated recommendations based on advanced
machine-learning analysis of macroeconomic
indicators and financial news (Maier et al., 2022).
The provision of automated advice is similarly an
issue for the operator standing between the
investors placing orders and the brokers executing
such orders. Moving toward an advisory service
relying heavily on automation is often considered
attractive for a market-maker adviser attracting
relatively little interest since the beginning of the
current decade. Yet the move needs to be weighed
against the possibility of further discouraging
activity if investors cannot be sufficiently reassured
about the quality of the proposed recommendations
(Lui & Lamb, 1970).

Toward a Harmonious Coexistence: Humans,
Machines, and Markets
Designing for Resilience and Ethics

In the quest for a harmonious coexistence among
humans, machines, and financial markets, industry
leadership emphasises ethics alongside innovation.
Rather than mere  compliance, ethical
considerations are a core ingredient for
professionalism and a competitive asset. Firms
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integrating design-thinking into product
development seek to leverage Al in ways that
generate only beneficial outcomes. One major
priority among financial-framers is resilience, as all
forms of Al introduce new potential for errors,
accidents, and misalignments between intention
and effect. As future innovations speed ahead, the
task of anticipating, understanding, measuring, and
enabling the complex behaviours of systems driven
by AI will only grow more difficult (Lui & Lamb,
1970).
Preparong for the Next Wave of Innovation
High-capacity  investment companies
began experimenting with Al investment tools in
the early years of this century. By contrast, some
current-country regulators have yet to explore
applications for their own supervisory and risk-
management missions. This tentativeness is no
indication of underperformance. Equipped with
proven capabilities, supervision acquirers could
readily apply such tools—provided they could keep
pace with large language models not yet devoted to
understanding the regulatory environment.
Market-architecture also has yet to
incorporate a broader understanding of Al
technologies. Schema-knowledge models capable
of effectively analysing applicable enrichment
trends appear limited to isolated research efforts
rather than a widely-shared community approach.
Models broadly understood in practical terms do
exist, incorporating established non-Al tools yet do
not initiate a lasting investment within that key
domain. These significant bottleneck areas underly
an even broader need: a capability for ongoing
engagement with machine-learning investors across
such a domain.

Designing for Resilience and Ethics

Better outcomes include better
management of systemic risk, and the automated
tools that equip users to manage portfolios, assess
risk exposures, and deliver recommendations based
on market conditions will continue evolving
alongside  automated decision-making.  The
financial landscape therefore must be designed to
manage the systemic implications of Al in order to
ensure that all market participants—companies,
investors, and consumers alike—remain resilient to
unexpected shocks introduced by these rapidly
evolving technologies. Such a resilient architecture
provides a more permissive environment for
innovation. In addition to systemic risk, datasets
and algorithms must be free from components that
discriminate against individuals or groups. Al-
based systems address complex problems that
typically excite human emotion; therefore, users
frequently seek these automated decision aids only
when they are feeling anxious, distressed, or
fearful. Deployed without safeguards, such a
technology could amplify unconstructive human
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behaviour by further removing engaged and
responsible human oversight. Ensuring algorithms
are robust to human emotional states ought to be a
key area of focus (Guan et al., 2022).

Preparing for the Next Wave of Innovation

The financial sector is on the threshold of
another wave of innovation that will bring great
opportunities and challenges. Automating routine
tasks is just the beginning of the Al story. Today’s
digital assistants alleviate information overload;
tomorrow’s Al will make judgment calls based on
the information at hand. The flourishing of large
language models now enables information
synthesis on a massive scale, further automating
routine communication tasks such as report writing
or summarizing. Significantly, Al technology
operates even with modest amounts of data and
computing power, akin to human capabilities. This
makes it attractive for firms that struggle with a
lack of suitable material to train conventional,
large-scale Al and wish to generate additional
requests or feedback for Al systems. Automated
generation of information already suffices for firms
to offer trustworthy and attractive Al-based
services.
The immediate focus is on refining and deploying
Al capabilities relevant to financial markets. The
arena has been energized by the recent rise of
generative Al and large language models (Lui &
Lamb, 1970). Al systems analyze trading history
and other relevant factors to forecast market
behavior, streamlining the investment-selection
process. Financial documents, research papers from
multiple disciplines, and news articles supply
diverse data on the often-intertwined themes of
market activity and macroeconomic developments
(Brozovi¢, 2019). These firm-specific and market-
wide datasets in turn provide rich content for
training robust financial advisor systems.

Epilogue: The Readiness of the Listener and the
Ledger

The quest for understanding the role of
financial decision theory began with a fascination
for three interrelated themes. First, knowledge
about the micromechanisms underlying market
temperatures requires a model for the decision-
making process of market players. Second,
understanding these micro-mechanisms relies on a
model for the economic system that governs those
same players, a system that consistently produces
the observed and empirical global characterisations
of market temperature. Third, tracing back the
history of well-known market regimes leads to the
question of why the market continually self-
organises into cyclical instead of smooth decision
modes. Financial decision theory provides insights
into the cognitive mechanisms that evolve towards
responding to the complex spacetime and co-
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evolving character of those regime-switching
systems.

At the core is an account of financial
decision making, highlighting a series of small,
systematic attempts to capture the wealth of
knowledge available about decision algorithms and
calibrate them into market operations. Central
notions such as “the algorithm as an investor” and
“personalisation at scale” encapsulate the idea of
treating any decision component of market
operations — strategy, portfolio, risk, market-
making, information, execution, etc — as an
independent variable that, through adequate
architecture, remains visible for deployment in the
today-familiar, “science-friendly” game-theoretic,
multi-player fashion.

Colleagues and collaborators using the
same approach prompted the ongoing exploration
of open problems in which physics, economics,
management and deployment meld together.
Fusion of perspectives from childhood, music and
quantum cosmology emerged, elaborated through
myriad experiences from life and travels at
different ages.

Conclusion

With scarcely fifteen years separating two
finance and AI milestones—the advent of the
subprime mortgage crisis and the launch of
ChatGPT—one can easily miss the dramatic
metamorphosis that has swept through markets,
institutions, firms, products, and modes of
interaction. The algorithm has become the prime
actor, the investor who embodies the decision. A
shift from human to machine, from intuitive
judgment to formal probabilistic reasoning, has
transformed day-to-day operations from order to
regulatory compliance and from risk assessment to
pattern recognition and synthetic generation. Deep
learning—a powerful platform that has redefined
the frontier of possibilities for algorithms—has
elicited new interest, spurred new investments, and
rekindled regulatory concerns. Financial agents,
anxious to attract capital, cope with resurgent
competition, and tighten compliance, have rolled
out Al-based algorithms in trading, marketing,
preparing investor documentation, and answering
queries  (Njegovanovi¢, 2018). In markets
historically rife with fraud, these agents have
turned to technology to ensure precision in the
entry of data supporting investment decisions and
adherence to capital rules (Brozovi¢, 2019).
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