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Abstract: Artificial intelligence is one of the most important technological innovations in
modern finance because it improves investment research, portfolio construction, and risk
management by providing rapid information processing, predictive modelling, and
automated decision support. Financial institutions, asset managers, hedge funds and fintech
platforms are increasingly deploying Al-powered technologies such as machine learning,
natural language processing, robo-advisory systems and predictive analytics to improve
investment decision-making and to more efficiently manage risk. These technologies are
typically touted as answers to the complexity, speed and instability of financial markets.
o But as they become more widely adopted, the true effect of Al-enabled financial
technology on portfolio management and risk mitigation is up for discussion. Many of the
existing literature papers point to possible advantages such as better forecasting, more
effective diversification, enhanced risk monitoring and reduced behavioural bias.
However, fewer papers critically assess if these technologies lead to more robust and
sustainable portfolio outcomes in practice.

This thesis looks at the function of financial technology powered by Al in portfolio
management and risk management. It contends that Al can enhance specific dimensions of
investment practice, notably in data-intensive analysis, signal detection, dynamic portfolio
monitoring and risk identification, but that such gains are neither general nor automated.
Their success depends on the quality of data, model design, institutional governance,
market conditions and the capacity of users to evaluate and dispute the results of
algorithms. The thesis is sceptical of the view that more advanced technology will
necessarily lead to better investing judgements. Instead, it considers Al-based finance as a
socio-technical evolution driven by institutional, behavioural and market factors. It is
expected that the study will contribute to the finance literature by more directly tying
- technological adoption to the quality of portfolio management and realities of financial risk
control.

Keywords: Artificial intelligence; portfolio management; risk reduction; financial
technology; machine learning; investment decision-making; robo-advisory; risk
management; asset allocation; fintech
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1. Introduction

Financial markets have gotten more sophisticated, data-rich and electronically
mediated; in this climate, investment management has moved beyond the usual balance-
sheet analysis, macroeconomic interpretation, and human forecasting. The modern
portfolio manager is now working in an environment where investing decisions are driven
by high-frequency market data, real-time news, earnings call transcripts, alternative
datasets and sophisticated risk signals. The magnitude and speed of this information
environment have enabled the emergence of artificial intelligence and related financial
technologies.

Financial solutions powered by Al include machine learning, deep learning, natural
language processing, predictive analytics and algorithmic optimisation tools. These
technologies are being progressively employed in portfolio design, asset allocation, trading
techniques, sentiment analysis, robo-advising services and risk modelling. The attraction is
that they promise to be able to analyse vast volumes of data more quickly than human
analysts, identify nonlinear patterns in data and modify investment strategies more
dynamically than traditional models. This could improve the quality of investing decisions
and reduce exposure to risk (Agrawal, Gans and Goldfarb, 2018; Lo, 2017).

Such technologies have gained relevance as investors and institutions search for
better ways to navigate volatile and interconnected markets. The days when portfolio
management used to be based on portfolio selection based on past return and variation are
gone. It is increasingly about continuous adjustment to new information, rapidly changing
correlations, macroeconomic shocks and behavioural responses in the global market. Here
Al is particularly attractive because it offers ways to automate analysis, to enrich
predictions, and to improve risk surveillance.

But the rise of Al in finance should not be seen as a technological development.
Much of the hype around Al-enabled investing is based on the premise that more
computing power simply equals better portfolio results. The assumption is an issue.
Deciding to invest is not just a technical exercise in prediction. It is about ambiguity,
strategic uncertainty, institutional limits and interpretations of economic meaning. A model
may be successful in identifying trends in historic data but may fail in the presence of
structural change, rare events or changing investor behaviour. Likewise, Al systems may
alleviate some human biases but generate model risk, opacity and new sorts of systemic
vulnerabilities (Rudin, 2019; Boukherouaa et al., 2021).

Hence, an essential research question emerges. Although Al-based financial
technologies are increasingly applied to investment management, there is still not enough
essential evidence to demonstrate that they improve portfolio management and risk
reduction in a significant and sustainable way. But much of the research is on technical
competence and predictive performance and less often on larger issues of governance,
interpretability, resilience, and market consequences.

The thesis aims to fill this vacuum by exploring the role of Al-enabled financial
technology in portfolio management and risk minimisation. The argument rests on the
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premise that Al can provide actual value in certain investment functions but that the

contribution is conditional rather than automated. Its influence will depend on how
technologies are incorporated in institutional practice, how models are managed, and how
market players adapt to broad algorithmic decision-making.

2. Background of the Study

One of the main roles of modern finance is portfolio management. Portfolio
management deals with the question of how investors allocate capital among assets in the
presence of return and risk. Traditional portfolio theory, and in particular Modern Portfolio
Theory (Markowitz, 1952), gave a fundamental analytical underpinning to the risk-return
trade-off and diversification. But portfolio management has gotten more challenging over
time as financial markets have created more data, more instruments and more intricate
interdependencies. Sometimes the traditional methods are not enough to deal with the
quantity and speed of information available to investors today.

This transformation has led to the environment suitable for the rise of Al-enabled
Fintech. In finance, Al means computer systems that can learn patterns from data, classify
information, make projections and enable automated decisions. These tools are used for
portfolio management for return prediction, factor discovery, sentiment analysis, dynamic
allocation, execution optimisation and risk monitoring. Such technologies are being
adopted more and more by fintech platforms and investment businesses to increase the
efficiency and responsiveness in investment procedures (Jabeur, Mefteh-Wali and Viviani,
2023).

Shifting expectations in financial markets also inform the background to this
argument. In these unpredictable times investors want faster research, more bespoke
advice, better risk management and greater agility. Robo-advisory platforms have taken
Al-assisted investing to the fore in retail finance, while institutional asset managers deploy
machine-learning techniques to screen securities and simulate market behaviour. These
advances show that Al is not a peripheral addition to finance but an increasingly important
part of the process of making portfolio decisions.

At the same time, the financial application of Al has raised considerable concerns.
First, models rely on previous data, yet financial markets are adaptive systems, and
historical relationships may break out. Second, many Al models are not interpretable; thus,
users cannot comprehend why recommendations are made. Third, the usage of comparable
data and modelling logic by several institutions could lead to correlated decision-making,
herding and new kinds of systemic risk. Such considerations suggest that Al-driven finance
should be rigorously examined rather than being taken at face value as a simple
enhancement in the practice of investment.

This concept is consequently situated within the tension between promise and
uncertainty. Artificial intelligence-based financial technologies can be used to enhance
portfolio and risk management, but they also introduce new vulnerabilities, especially
when technical sophistication is confused with sound investing judgement. This makes the
subject of great importance to finance theory, as well as to financial practice.
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3. Research Problem

This thesis is dedicated to the lack of solid and critical evidence on the extent to
which artificial intelligence-driven financial technology in practice improves portfolio
management and reduces risk. While they are heavily marketed as a way to improve
forecasts, enhance diversification and increase market responsiveness, there is uncertainty
as to whether these technologies actually improve the quality of investment decisions or
simply make them more technically efficient with no impact on long-term outcomes.

The significance of this challenge is determined by the fact that large investments
are made by financial institutions in Al-based systems under the assumption of improving
competitiveness and reducing susceptibility. If these technologies are really improving
portfolio design and risk control, then they should help deliver better risk-adjusted
performance, more flexible portfolio management and greater resilience to changing
market conditions. Alternatively, their value may be more limited than many expect or
dependent on specific use cases and institutional contexts.

Several issues aggravate the research dilemma. First, Al systems are generally
judged on prediction performance rather than decision quality. A model may be able to
forecast market fluctuations or classify signals successfully, but not necessarily improve
longer-term portfolio results. Secondly, many Al systems are black boxes, which raises
issues of interpretability, trust and governance. Third, the broad use of comparable models
may increase herding and market fragility rather than reduce risk. Fourth, Al systems can
do well with backtesting but badly with real-time market stress, regime transitions, or
extreme occurrences.

This indicates that the difficulty is not whether Al works, but rather under what
conditions it works, where it fails and whether its use adds to sustainable and accountable
portfolio management. This thesis so critically explores Al-driven finance, focusing not
only on technical competence but also on institutional practice, decision quality and
financial stability.

4. Research Aim

To examine the role of Al-driven financial technologies in portfolio management
and risk reduction.

5. Research Objectives

1. To analyse how Al-driven financial technologies influence portfolio
management practices.

2. To assess the contribution of Al-driven systems to investment decision-
making and asset allocation.

3. To evaluate the extent to which Al-driven technologies improve risk
identification, monitoring and reduction.

4. To examine the organisational, technical and governance factors that shape
successful Al adoption in portfolio management.
5. To identify the major limitations, risks and barriers associated with Al-driven

financial technologies in investment management.

85



WIFerY L
A i

S

onference

A
J
Open Access | Scientific Online | Conference Proceedings

al (

10N

L]

RACTICE

CONFERENCES OF B

b INTERMATIOMAL Interna t

PROBLEMS AND SOLUTIONS AT THE STAGE OF INNOVATIVE DEVELOPMENT OF
SCIENCE, EDUCATION AND TECHNOLOGY.
International online conference.

Date: 23“May-2026

6. Research Questions

1. How do Al-driven financial technologies affect portfolio management
practices?

2. What impact do Al-driven systems have on investment decision-making and
asset allocation?

3. To what extent do Al-based tools improve risk identification and risk
reduction?

4. Which organisational and governance factors influence the effective use of
Al in portfolio management?

5. What risks and limitations constrain the benefits of Al-driven financial
technologies in investment practice?

7. Significance of the Study

This study has many important implications. First, it contributes to the literature of
finance by treating Al not only as a technological innovation but also as a development
linked to performance and risk in investment management. While a multitude of papers
discuss the technical potential of Al, few critically assess whether it leads to meaningful
improvements in portfolio outcomes. This thesis therefore helps to bridge an important gap
between technology discourse and portfolio-management reality.

Secondly, this study is significant for financial practice. Asset managers, banks,
hedge funds and fintech firms are increasingly using Al-driven systems in pursuit of an
analytical edge and better risk management. A better understanding of where Al creates
value and where its benefits may be overstated is important for better investment strategy
and governance.

Thirdly, the study is of policy and regulatory relevance. As Al becomes more
incorporated into financial and trading decisions, authorities are grappling with issues of
transparency, explainability, accountability and systemic dependency. This thesis provides
a critical evaluation of Al and provides useful insights into the influence of algorithmic
investing on enterprises and global financial stability.

Finally, the finding is significant in that it discredits technological determinism. It
does not presuppose that the better the technology, the better the decisions. Instead, it treats
Al as a conditional and context-dependent instrument whose impact depends on data
quality, institutional discipline and the general architecture of financial markets.

8. Literature Review

8.1 Al and the transformation of investment management

The current literature on Al in finance broadly portrays artificial intelligence as a
disruptive force in financial analysis, forecasting, and investment practice. Al-based
systems are often praised for their ability to analyse large data sets, identify hidden patterns
and increase the speed of decision-making (Agrawal, Gans and Goldfarb, 2018). These
systems are related to more adaptive asset allocation, a faster reaction to market
information and a broader use of alternative data in portfolio management.
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Al has been identified as an important topic in finance research, especially for

prediction, trading, and portfolio analysis (Jabeur, Mefteh-Wali, and Viviani 2023). Gu,
Kelly and Xiu (2020) also argue that machine learning can aid empirical asset pricing by
revealing relationships that traditional linear models miss. These studies suggest that Al
can improve the information and analytical basis of investment decisions.

Much of this literature, however, stresses technical ability rather than broader
investment quality. It often assumes that better prediction or classification leads to better
decision-making. This introduces a conceptual gap, as investment success not only requires
computational power but also robustness, interpretability and institutional usability.

8.2 Portfolio management and Al-based decision systems

Diversification theory, optimisation models, and risk-return tradeoff analysis have
traditionally been the foundation of portfolio management. The emergence of Al has
changed this landscape by providing systems that can process many variables at once and
adapt more dynamically to changes in market conditions. Al is being employed in security
selection, factor modelling, dynamic allocation, and automatic rebalancing.

The literature indicates significant benefits in these areas. Machine learning systems
could improve signal detection, tailor portfolios and broaden the range of information that
can be used in investment decisions (Jiang, Kelly, and Xiu, 2020). Such platforms also
provide examples of how Al can automate allocation decisions and provide less expensive
investment services (Sironi, 2016; D’ Acunto, Prabhala and Rossi, 2019).

Portfolio management is not simply a technical optimisation exercise. It also
demands an interpretation of uncertainty, market context, and investor goals. Al might
optimise portfolios based on specific criteria, but those criteria might not fully cover real
investment needs. So the literature has to distinguish between mathematical optimisation
and the quality of a real portfolio.

8.3 Al and risk reduction

Risk reduction is one of the most common reasons for Al adoption in finance. Al
systems can monitor volatility, correlations, liquidity conditions, and anomalies in real
time, which appears to improve risk detection and surveillance. Al can help financial
institutions identify emerging threats faster and improve risk oversight, Boukherouaa et al.
(2021) said.

From this point of view, AI’s contribution to reducing risk is that it processes
changing information continuously and recognises complex patterns that static models may
miss. This can help with stress detection, portfolio monitoring, and downsiderisk analysis.

But there are limits to this argument as well. Risk is not just a data problem. It is
also subject to uncertainty, reflexivity, and the market’s interaction. A model may capture
measurable volatility but fail to detect systemic vulnerabilities. In addition, the use of
similar Al systems by many institutions could lead to coordinated responses that increase
systemic risk rather than reduce it. This suggests that the relationship between Al and risk
reduction is more complex than much of the literature would suggest.

8.4 Bias, opacity and model dependence
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One major strand of critical literature points to the limitations of Al-driven systems.

One major problem is data bias. Al systems learn from historical data, which reflects
particular market regimes, policy environments, and behavioural conditions. If those
conditions change, model certainty may become less certain. Kahneman (2011) and Lo
(2017) both imply, in different ways, that financial environments are sufficiently unstable
to challenge claims of enduring predictive accuracy.

Opacity is a different story. Rudin (2019) argues strongly for using interpretable
models instead of black-box systems when the stakes are high. In finance, opacity poses
significant challenges, as investment decisions frequently require justification to clients,
regulators, and internal governance bodies. However, a model that is not interpretable may
be less trustworthy even if it performs well statistically.

Another problem is model dependence. Back-testing can provide false confidence to
strategies that look promising historically but do not work in live markets. This is
particularly perilous in finance, as patterns often deteriorate once exploited. As a result, the
literature is increasingly recognising that Al effectiveness cannot be measured only by
technical metrics.

8.5 Critical gap in the literature

The literature is missing, above all, studies that critically link Al-driven financial
technologies to wider portfolio decision quality and risk reduction in real institutional
settings. There is a lot of research to be done, but it is either too technical or too optimistic.
It often emphasises predictive performance, but less so interpretability, governance,
sustainability and market-wide effects.

This thesis addresses this gap by treating Al not merely as an advanced forecasting
tool but as a conditional and institutionally embedded element of contemporary portfolio
management. It aims to assess its pros and cons with respect to the real quality of
investment decisions and risk management.

9. Theoretical Framework

This study will be guided by three theoretical perspectives: Modern Portfolio
Theory, Behavioural Finance and technology-adoption perspectives relevant to financial
innovation.

9.1 Modern Portfolio Theory

The Modern Portfolio Theory (Markowitz, 1952) provides the concepts of portfolio
management, expected returns and risk trade-offs, and diversification. This is relevant to
the thesis, as Al-driven systems are often proclaimed as tools that make better allocation
decisions and optimise portfolios better than traditional approaches.

MPT, however, is limited by assumptions on rationality, consistent correlations and
quantified risk. Al can help optimise within this framework, but it may not capture larger
uncertainties or behaviour distortions. This is why MPT is useful as a baseline but not
sufficient.

9.2 Behavioural Finance
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Behavioural finance is relevant because Al is often pitched as an answer to human

bias in investment decision-making. Behavioural theory explains that overconfidence, loss
aversion, anchoring and herding affect investors. Al is attractive because of the promise of
analytical consistency and no emotional influence.

Behavioural finance also reminds us that collective human behaviour shapes the
markets. While Al may reduce some individual biases, it might also lead to collective
model dependence or promote herding via algorithmic similarity. This means that
behavioural theory is central to a critical understanding of Al-driven investing.

9.3 Technology adoption perspectives

Perspectives on technology adoption are relevant because the effectiveness of Al is
not just a function of model quality but also of how institutions adopt, integrate and govern
it. Organisational readiness, managerial support, data infrastructure, regulatory awareness,
and implementation culture influence the outcome of Al in finance. These views help
explain why Al may add value in some institutions and underperform in others.

The two frameworks combined enable the thesis’ analysis of Al-driven finance
from the perspectives of optimisation, behaviour and institutional implementation.

10. Research Methodology

10.1 Research approach

This thesis will be deductive in nature. It starts with established theories of portfolio
management, behavioural biases, and technological adoption and uses them to evaluate the
role of Al-powered financial technologies in investment management and risk reduction.

10.2 Research design

The present study will employ a mixed-method strategy. When data is available,
portfolio and risk indicators can be looked at with quantitative analysis. Qualitative study
may be better able to shed light on the ways in which Al is actually utilised in institutional
investment environments. Al matters beyond technical performance statistics, and that is
why we need this combination.

10.3 Data sources

The study may use secondary data such as:

. academic journal articles on Al, portfolio management and fintech

. industry reports from asset managers, financial institutions and consultancies
. case studies of robo-advisory platforms and institutional Al use

. financial and portfolio performance reports where available

. regulatory and policy documents on Al in finance

10.4 Variables and indicators
Portfolio-management performance may be examined through indicators such as:

. asset allocation quality

. portfolio turnover

. diversification outcomes

. risk-adjusted return measures such as Sharpe ratio
. drawdown and volatility indicators
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Risk-related performance may include:

. Value at Risk

. downside risk

. stress resilience

. abnormal-loss detection

. responsiveness to changing market conditions

The study will look critically at whether the benefits shown in these measures can
be legitimately attributed to the deployment of Al, while understanding that financial
performance is affected by many factors outside of technology alone.

10.5 Data analysis

Where data are available, quantitative analysis may take the form of a comparison
of portfolio performance indicators between Al-assisted and conventional approaches.
Qualitative analysis will be thematic exploration of case evidence on implementation,
governance, interpretability and institutional use.

This allows the study to combine measurable performance discussion with deeper
critical analysis of the actual role of Al in the investment practice.

10.6 Research limitations

There are a couple of caveats to add. Second, Al-driven investing systems vary
widely from institution to institution, making direct comparisons challenging. Second,
firms do not always reveal the details of how their Al models function or how they affect
performance. Third, it can be difficult to disentangle causal connections between Al use
and portfolio outcomes because market conditions, strategy decisions and macroeconomic
factors all shape performance. Therefore, the thesis will be careful in interpreting the
results and avoiding overstatements.

11. Expected Contribution

The thesis is anticipated to provide three key contributions. From an academic
standpoint, it will first more directly link Al-driven financial technologies to portfolio-
management quality and risk reduction. Second, it will also help to make a practical
contribution to clarifying where Al does create real investment value and where benefits
may be overplayed. Thirdly, it will make a theoretical contribution by combining portfolio
theory, behavioural analysis, and institutional technology adoption to develop a more
critical understanding of Al-driven finance.

12. Proposed Chapter Structure

Chapter 1: Introduction

Chapter 2: Literature Review

Chapter 3: Theoretical Framework

Chapter 4: Research Methodology

Chapter 5: Data Analysis and Findings

Chapter 6: Discussion

Chapter 7: Conclusion and Recommendations

13. Conclusion
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Al-powered financial technologies are taking a growing role in portfolio

management and risk mitigation as they seem to provide improved forecasting, faster
analyses, and more flexible investment procedures. However, this thesis contends that their
impact may not necessarily be beneficial. Al can enhance some aspects of portfolio
management, especially in relation to data processing, signal generation, and risk
monitoring; such enhancements are conditional, uneven, and institutionally mediated.

Thus, the thesis assumes a critical posture. Al is not a complete substitute for
human judgement nor a neutral technological solution for financial uncertainty. The
significance is whether it can further improve portfolio quality and risk control in a robust,
understandable, and sustainable manner. This paper seeks to explore that concern and offer
a more realistic and academically practical understanding of Al-driven finance in
investment management.
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