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The accelerating integration of artificial intelligence (AI) into financial technology (FinTech)
ecosystems has transformed the global financial landscape, enabling unprecedented levels of
automation, efficiency, and personalization. However, as Al systems evolve from assistive tools into
autonomous, decision-making agents—so-called agentic Al—they introduce novel systemic risks that
challenge traditional financial regulation and oversight mechanisms. This paper examines how
autonomous Al-driven systems within FinTech can amplify financial fragility through algorithmic
interdependence, data asymmetries, and emergent feedback loops. Drawing on recent research and
empirical evidence, the study highlights the paradoxical duality of Al in finance: its potential to
enhance risk management while simultaneously increasing the scale and speed of systemic contagion.
It explores key domains such as algorithmic trading, digital credit scoring, decentralized finance
(DeFi), and RegTech, emphasizing the pathways through which Al autonomy can produce “too-
connected-to-fail” dynamics and endogenous complexity. The paper further proposes a multi-layered
governance framework integrating ethical Al principles, real-time systemic risk monitoring, and
adaptive regulatory oversight. Ultimately, managing systemic risk in agentic FinTech requires a
paradigm shift from static compliance models toward dynamic co-evolution between human regulators
and autonomous systems—ensuring resilience in a financial environment increasingly governed by
machines that think and act independently.
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1. Introduction

The rise of artificial intelligence (AI) within financial technology (FinTech) has redefined the architecture of global finance, introducing an era of algorithmic decision-making
that transcends human speed, scale, and reasoning. As Al systems become increasingly autonomous—able to operate, learn, and adapt without direct human intervention—they
introduce a new form of risk: agentic systemic risk(Ajmal, Islam, & Khalid, 2025d). This refers to the emergent, self-reinforcing vulnerabilities that arise when autonomous Al
systems act in coordination or conflict across interconnected financial networks. The evolution of “agentic FinTech” marks a turning point in financial innovation, offering
unmatched efficiencies while exposing the financial system to unpredictable systemic behaviors (Ashta & Herrmann, 2021).

FinTech, powered by Al, now drives nearly every aspect of modern finance—from automated lending, robo-advisory services, and algorithmic trading to decentralized
finance (DeFi) and RegTech. These technologies enable unprecedented data-driven insights, risk modeling, and operational efficiencies, significantly reducing costs and
enhancing market liquidity (Hu, 2020). However, the same attributes that make Al invaluable—its autonomy, adaptivity, and scalability—also amplify systemic vulnerabilities.
When Al systems are allowed to act without sufficient oversight, they may replicate biases, misinterpret signals, or execute feedback loops that propagate shocks through global
financial networks (Giudici, 2018).

Agentic Al systems introduce unique challenges for financial stability because their decision-making is often opaque, data-driven, and self-reinforcing. Unlike traditional
models where risk can be traced to identifiable human actions, Al-based FinTech systems can autonomously generate systemic disturbances through high-frequency trading
algorithms, networked lending models, or liquidity prediction systems(Ajmal, Khalid, & Islam, 2025b). The complexity of these interactions—often governed by nonlinear
feedback and learning dynamics—makes traditional risk modeling insufficient (O’Halloran & Nowaczyk, 2019). Furthermore, because Al-driven platforms are increasingly
integrated across payment systems, credit markets, and digital currencies, the failure of one agentic node could trigger a cascade of correlated failures(Islam, Ajmal, & Khalid,
2025a).

The potential for such systemic contagion is magnified by the growing concentration of Al technologies within a few large FinTech and BigTech institutions. These
entities often control proprietary data, models, and infrastructures, creating a “too-connected-to-fail” scenario in digital finance (Momin, 2025). In particular, monopolistic
control over Al-driven payment and lending systems can amplify not only operational dependencies but also social and ethical risks, including algorithmic bias and exclusionary
credit scoring. The increasing reliance on autonomous systems for credit allocation and market execution thus blurs the boundaries between efficiency and fragility, automation
and accountability (Islam, Ajmal, & Khalid, 2025b).

Recent studies suggest that while Al can enhance financial risk management—improving credit assessment accuracy, reducing default rates, and stabilizing liquidity—its

unregulated use can also introduce new layers of uncertainty(Islam, Ajmal, & Khalid, 2025c). For example, Al-enabled FinTech firms demonstrate improved liquidity stability
and reduced market volatility under controlled supervision, yet their autonomous operations remain susceptible to unpredictable market dynamics (Anita et al., 2025). This
underscores a crucial paradox: Al both mitigates and creates systemic risk, depending on its governance context.
Regulatory responses to this evolving landscape have been uneven. Traditional prudential regulation focuses on institution-specific risk, but agentic Al introduces system-level
algorithmic behavior that transcends individual accountability. Regulators must thus move beyond compliance-based oversight toward adaptive governance, using real-time
monitoring, algorithmic auditing, and Al-driven supervision—often referred to as RegTech—to predict and contain systemic risk before it materializes (Jaradat, Al-Zeer, &
Areiqat, 2023).

In sum, as Al increasingly acts as an autonomous financial agent, the traditional boundaries of human oversight, ethical accountability, and systemic resilience are being
tested. Managing systemic risk in agentic FinTech requires an integrated approach that combines Al ethics, dynamic risk modeling, and collaborative regulatory
ecosystems(Khalid, Islam, & Ajmal, 2025a). Only by recognizing Al not merely as a tool but as a potential actor within financial systems can policymakers, technologists, and
institutions build a framework capable of safeguarding the stability of an economy governed by intelligent machines.

2. Literature Review

The growing integration of artificial intelligence (AI) into financial technology (FinTech) has reshaped the financial services industry, introducing both opportunities for
innovation and challenges surrounding systemic risk(Khalid, Islam, & Ajmal, 2025b). The literature reflects a rapid evolution from automation-driven efficiency toward the
emergence of autonomous, decision-making financial systems. This review synthesizes the existing scholarship on Al-enabled FinTech with a focus on systemic risk, risk

management, regulatory adaptation, and the emerging field of “agentic AI”—autonomous financial systems capable of independent action.

326


https://consensus.app/papers/artificial-intelligence-and-fintech-an-overview-of-ashta-herrmann/04e4bb803600566194b3502726eb8c7b/?utm_source=chatgpt

Advance Journal of Econometrics and Finance
Vol-4, Issue-1, 2026

2.1. Evolution of AI and FinTech: From Automation to Autonomy

FinTech’s development over the past decade has been marked by the increasing incorporation of Al to automate credit scoring, algorithmic trading, and customer analytics.
According to Lu, Wang, Wu, and Ye (2020), the intersection of Al, big data, and blockchain has led to a taxonomy of FinTech innovations, with algorithmic trading and digital
lending being the dominant areas (Lu et al., 2020). Similarly, Gupta (2025) highlights how Al-powered tools such as fraud detection systems and robo-advisors have made
finance more inclusive and efficient, while raising new regulatory and ethical questions about accountability and data privacy (Gupta, 2025).

ATl’s role in FinTech has evolved from being a supporting tool to a core operational engine. Rustandi and Arifin (2024) conducted a systematic review showing that
machine learning and deep learning applications dominate current Al-in-finance research, especially in the domains of risk assessment, fraud prevention, and automated
investment (Rustandi & Arifin, 2024). This automation enhances operational efficiency but also decentralizes decision-making to non-human agents—-creating the foundation for
agentic Al
2.2. The Emerging Risk Landscape in FinTech
The literature identifies that as FinTech becomes more autonomous, its systemic risk profile evolves. Jain et al. (2023) conducted a comprehensive bibliometric analysis revealing
that FinTech’s risk landscape has shifted from traditional credit and liquidity risks toward cyber, data, and algorithmic risks (Jain et al., 2023). These risks emerge from
technological interdependencies between Al systems, data asymmetry, and insufficient regulatory adaptation(Khalid, Islam, & Ajmal, 2025¢).

Moreover, the taxonomy developed by Alejandra et al. (2023) classifies operational risks into five primary categories—cyber risk, model risk, business practice risk,
customer knowledge risk, and data protection risk—each of which can propagate system-wide instability when Al agents operate autonomously (Alejandra et al., 2023).

These findings are echoed by Alfiana (2025), who shows through a bibliometric study that systemic risk in the banking sector is increasingly tied to FinTech’s integration of Al
and its cross-border data dependencies. Her analysis underscores the global and transnational nature of these risks, demanding collaborative regulatory mechanisms (Alfiana,
2025).

2.3. AI-Based Risk Management and Ethical Challenges

Several studies emphasize the potential of Al to enhance risk management within FinTech systems, provided that ethical and technical safeguards are in place. Rolando and
Mulyono (2024) argue that Al-based risk management improves predictive accuracy and early warning detection, but it also raises challenges of algorithmic bias, lack of
transparency, and data privacy (Rolando & Mulyono, 2024).

Similarly, Weber, Carl, and Hinz (2023) highlight the importance of Explainable AI (XAI) in maintaining accountability within Al-driven finance. Their systematic
review identifies XAl as a key enabler for transparent algorithmic decision-making in credit scoring and portfolio optimization, thereby mitigating systemic opacity (Weber, Carl,
& Hinz, 2023).

On a broader scale, Chen (2024) and Dodda (2025) emphasize the integration of Al in regulatory technologies (RegTech), arguing that intelligent, adaptive systems can
monitor financial risks in real time. However, both authors caution that without robust oversight, these same systems could generate self-reinforcing market behaviors that
exacerbate systemic vulnerabilities (Chen, 2024); (Dodda, 2025).

2.4. Systemic Risk and the Role of Regulation

Systemic risk in Al-driven FinTech has prompted an emerging discourse on algorithmic regulation and adaptive governance. Alfiana (2025) and Jain et al. (2023) note that
traditional macroprudential tools fail to capture the feedback loops created by autonomous agents. O’Halloran and Nowaczyk (2019) provide a foundational model using Al-
based simulations to test regulatory responses under various stress scenarios. Their findings reveal that while Al can optimize regulatory decision-making, it can also create
unintended market distortions due to feedback dynamics (O’Halloran & Nowaczyk, 2019).

Furthermore, the convergence of Al, FinTech, and blockchain, as noted by Alam (2024), highlights the emergence of decentralized risk ecosystems where financial
decision-making is distributed across algorithms, increasing both efficiency and contagion potential (Alam, 2024). This complexity underscores the need for adaptive,
technology-aware regulatory architectures that balance innovation and systemic resilience.

2.5. Summary and Research Gaps
Collectively, the literature reveals a consistent theme: Al’s integration into FinTech presents a dual-edged phenomenon—enhancing financial efficiency and inclusion while

introducing complex systemic risks. Existing studies predominantly focus on operational and credit risks but rarely address the emergent behavior of autonomous Al systems
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interacting across global markets. Gaps remain in understanding (1) how agentic Al systems coordinate or compete in financial networks, (2) how systemic shocks propagate

through autonomous decision architectures, and (3) how regulatory frameworks can evolve dynamically to match machine-driven market speeds.

Future research must move beyond descriptive analysis to develop predictive models of algorithmic systemic risk—a field where human oversight, ethical design, and
machine governance converge.
3.Conceptual Framework
3.1. Overview of the Framework
The conceptual framework for understanding systemic risk in Agentic FinTech integrates four key domains—technological autonomy, systemic interconnectivity, ethical
governance, and regulatory adaptation. These domains interact dynamically to determine how artificial intelligence (Al)-driven financial systems behave, self-regulate, and
potentially destabilize the broader financial ecosystem.

Building on the works of Dodda (2025), Reddy (2024), and Omarova (2018), this framework conceptualizes agentic Al as an autonomous, decision-making entity
embedded within FinTech ecosystems, whose actions can both mitigate and amplify systemic risk. The model highlights feedback mechanisms between Al decision loops,
market networks, and regulatory interventions, emphasizing how these elements co-evolve over time (Dodda, 2025); (Reddy, 2024); (Omarova, 2018).

3.2. Theoretical Foundations

3.2.1 Agentic Autonomy and Decision Dynamics

Agentic Al refers to systems capable of perceiving their environment, processing information, and executing financial actions—such as lending, trading, or risk allocation—
without human oversight. According to Dodda (2025), these Al entities represent a new form of “intelligent economic systems,” where decision-making becomes adaptive,
recursive, and increasingly self-referential. This self-governance enables high efficiency but also introduces algorithmic feedback risk—where machine agents collectively
amplify volatility or distort market signals.

Mohanty (2024) adds that the interaction between Al and blockchain creates decentralized intelligence, further removing traditional chokepoints of control in financial
networks (Mohanty, 2024). As Al learns from and reacts to its own market impact, self-reinforcing feedback loops may arise, leading to systemic instability.

3.2.2 Systemic Interconnectivity and Risk Propagation

FinTech ecosystems are characterized by high interconnectivity between digital platforms, cloud infrastructures, and Al-based trading systems. Alam (2024) emphasizes that the
convergence of Al, blockchain, and FinTech produces an interdependent structure in which disruptions at one node—such as a model malfunction or cyberattack—can propagate
rapidly across systems (Alam, 2024).

In this framework, systemic interconnectivity is visualized as a network graph where each Al agent interacts dynamically with other nodes (financial institutions,
payment systems, or decentralized ledgers). These connections amplify both efficiency and fragility: while data-sharing enhances predictive accuracy, excessive correlation
among Al systems increases systemic vulnerability—a phenomenon described as algorithmic herd behavior (Visconti, 2024).

3.3. Ethical and Governance Layer

3.3.1 Adaptive Ethics and Transparency

The ethical dimension of the framework centers on adaptive governance—a regulatory philosophy where ethical principles evolve with technological capabilities. Ju, Wang,
and Zhang (2024) propose a multi-level ethical architecture for FinTech regulation that integrates individual, organizational, societal, and global norms (Ju, Wang, & Zhang,
2024).

Similarly, Kalyanathaya and Prasad (2024) argue for Explainable AI (XAI) frameworks that improve transparency in decision-making, enabling human regulators to trace
causal chains of algorithmic reasoning (Kalyanathaya & Prasad, 2024). Such explainability is critical for detecting bias, avoiding discrimination, and maintaining trust—factors
essential in preventing ethical failure from evolving into systemic failure.

3.3.2 Regulatory Co-Evolution
Mukherjee (2025) and Pratama et al. (2025) highlight the necessity of co-evolutionary regulation, where oversight mechanisms learn and adapt alongside Al systems (Mukherjee,
2025); (Pratama et al., 2025). In this view, regulators act as “learning agents” within the system—continuously refining rules based on data flows, risk signals, and technological

trends.
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This aligns with Reddy’s (2024) conceptualization of balanced regulatory equilibrium, where FinTech innovation and systemic stability are mutually reinforcing rather than

antagonistic.

3.4. Framework Model Description

The proposed conceptual framework (Figure 1) can be summarized in four interconnected layers:

1. Technological Autonomy Layer:

o Constitutes Al agents, blockchain networks, and predictive models.

o Capable of self-learning, decision-making, and executing financial transactions autonomously.

2. Systemic Interaction Layer:

o Represents interconnections among agentic systems across markets, creating efficiency and contagion potential.
o Manifests through feedback loops, data-sharing, and automated trading dynamics.

3. Ethical Governance Layer:

o Incorporates principles of transparency, fairness, and accountability.

o Ensures explainability and traceability of Al actions to prevent hidden systemic risks.

4. Regulatory Adaptation Layer:

o Functions as a dynamic monitoring system, integrating RegTech and SupTech tools for real-time supervision.
o Co-evolves with Al-driven systems, using predictive analytics for proactive risk mitigation.

Together, these layers depict how Agentic FinTech operates as a complex adaptive system—one that requires holistic oversight rather than segmented regulation.
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4. Explanation of the Conceptual Framework
4.1. Overview of the Model
The conceptual framework for Managing Systemic Risk in Agentic FinTech illustrates how autonomous Al systems (agentic Al) transform financial ecosystems and create new
layers of systemic risk. The model integrates four interdependent layers—(1) Technological Autonomy, (2) Systemic Interconnectivity, (3) Ethical Governance, and (4)
Regulatory Adaptation.

Each layer represents a stage in the lifecycle of Al-driven financial systems and their interactions with markets, ethics, and regulation. The arrows and feedback loops
emphasize that systemic stability depends on a dynamic balance between technological autonomy and regulatory control.
This model builds upon contemporary frameworks proposed in Al-finance studies (Dodda, 2025), (Reddy, 2024), and ethical and regulatory research (Ju et al., 2024).
4.2. Layer 1: Technological Autonomy

The foundation of the framework begins with Technological Autonomy, where Al systems, blockchain, and predictive algorithms operate with minimal human intervention.

. Agentic Al Systems: These are self-learning entities capable of executing financial decisions (e.g., credit scoring, trading, and fraud detection) autonomously.
. Blockchain Networks: Enhance data integrity and decentralization, removing traditional intermediaries but increasing inter-system dependence (Mohanty, 2024).
. Predictive Models: Use machine learning and neural networks for forecasting and risk assessment.

This autonomy increases efficiency and innovation but also introduces algorithmic opacity and model drift, where Al systems act in unforeseen ways (Dodda, 2025).

The core risk at this layer arises when autonomous systems interact and reinforce each other’s errors—a phenomenon known as algorithmic feedback amplification.

4.3. Layer 2: Systemic Interconnectivity

The second layer focuses on how these autonomous systems are interconnected across institutions and platforms.

FinTech ecosystems are networked systems where banks, payment processors, decentralized exchanges, and data brokers are linked through shared APIs, blockchain networks,

and Al-driven analytics.
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. Positive Effect: Improves market efficiency, information flow, and liquidity.

. Negative Effect: Creates systemic fragility due to network dependency—where the failure or manipulation of one system can trigger cascading effects across the
financial sector.
According to Alam (2024), the convergence of Al, blockchain, and FinTech has created a multi-agent network structure where predictive models influence each other’s behavior,
potentially generating self-reinforcing volatility (Alam, 2024).
This layer is modeled as a feedback system—data from market reactions flow back into Al decision models, altering their future decisions. Without checks, these
feedback loops can lead to flash crashes, liquidity shortages, or credit bubbles.
4.4. Layer 3: Ethical Governance

This layer emphasizes the role of ethics and explainability in maintaining stability and trust in autonomous financial systems.

. Transparency: Ensuring that Al models are explainable and auditable is critical to preventing hidden systemic risks.
. Fairness: Addressing algorithmic bias prevents unfair credit allocation or market manipulation.
. Accountability: Defining who is responsible when Al systems fail or act unpredictably.

Ju, Wang, and Zhang (2024) developed an ethical governance hierarchy that includes individual, organizational, and societal levels of accountability (Ju et al., 2024). Similarly,
Kalyanathaya and Prasad (2024) proposed an Explainable Al (XAI) framework for finance that ensures Al decisions remain interpretable and verifiable (Kalyanathaya & Prasad,
2024).

This layer acts as a filter—ensuring that technological and systemic risks are evaluated through ethical and human-centered standards before they scale into
macroeconomic threats.
4.5. Layer 4: Regulatory Adaptation

The final layer focuses on how regulatory frameworks adapt to manage evolving Al risks.

. RegTech and SupTech: Regulators use Al and big data analytics to monitor financial activity in real-time.
. Risk Monitoring Systems: Automated detection tools identify emerging anomalies before they escalate into systemic failures.
. Adaptive Policy Response: Regulation evolves dynamically through continuous feedback from Al systems—creating a co-evolutionary governance model.

Mukherjee (2025) argues that regulatory bodies must adopt a geopolitical lens when managing digital finance, as data sovereignty and digital power increasingly shape systemic
stability (Mukherjee, 2025). Similarly, Pratama et al. (2025) emphasize harmonizing innovation and consumer protection through adaptive frameworks and sandbox testing
(Pratama et al., 2025).

This layer closes the feedback loop—feeding insights from the regulatory system back into ethical standards and algorithmic design.

4.6. Systemic Stability and Risk Mitigation (Outcome Layer)

At the base of the framework lies the ultimate goal: Systemic Stability & Risk Mitigation.

This represents the equilibrium state achieved when technological innovation, market interconnectivity, ethical transparency, and adaptive regulation function in harmony.

This model advocates for continuous regulatory feedback and Al ethics alignment—ensuring that FinTech remains innovative yet resilient.

The framework also stresses that systemic risk is not eliminated but managed dynamically through self-correcting loops between technology and governance.

4.7. Key Insights and Contributions

1. Interdisciplinary Integration: The framework bridges technical, ethical, and regulatory disciplines.

2. Dynamic Co-Evolution: Regulation and Al co-adapt to new risks rather than remaining static.

3. Human-AI Accountability Nexus: Ethical governance ensures human oversight within autonomous ecosystems.

4. Systemic Resilience: The model establishes feedback mechanisms for early detection and mitigation of systemic threats.

By aligning innovation with accountability, the model provides a blueprint for achieving sustainable, trustworthy, and resilient FinTech ecosystems in the age of autonomous Al
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5.1. Discussion

The following sections analyze the framework’s four dimensions—technological autonomy, systemic interconnectivity, ethical governance, and regulatory adaptation—
highlighting how each interacts to shape financial stability in the age of agentic Al

5.2. Technological Autonomy and Financial Intelligence

AT’s increasing autonomy allows FinTech systems to operate with self-learning capabilities that reduce human oversight. This autonomy improves accuracy in fraud detection,

risk prediction, and credit evaluation, as demonstrated in empirical studies on algorithmic trading and digital lending (Shoetan & Familoni, 2024). However, autonomous Al also

exhibits emergent behavior—decisions that evolve beyond the scope of initial programming—which creates uncertainty in system behavior and regulation.

Nguyen et al. (2022) describe this phenomenon as a “transformative symbiosis” between big data, Al, and machine learning, where automation simultaneously drives
innovation and unpredictability (Nguyen, Sermpinis, & Stasinakis, 2022). Similarly, Cheng (2024) found that AI’s capacity for data-driven risk management enhances efficiency
but also introduces operational fragility when data quality or modeling assumptions fail (Cheng, 2024).

Hence, technological autonomy must be paired with human-in-the-loop oversight—ensuring human accountability within Al-driven decision chains to mitigate
unintended consequences.

5.3. Systemic Interconnectivity and Risk Amplification

As Al-powered systems become deeply embedded in digital finance, the interconnectivity among agents—banks, payment processors, and decentralized finance (DeFi) nodes—
creates new pathways for systemic contagion. Alam (2024) underscores that the convergence of Al blockchain, and FinTech produces networked ecosystems where algorithmic
actions in one node can trigger correlated market responses elsewhere (Alam, 2024).

These interactions amplify both efficiency and risk. Dodda (2025) notes that predictive analytics and Al-driven market simulations enable proactive risk management, yet
when these models converge—especially during crises—they can generate herding behaviors and systemic instability. This duality reflects what Dignum (2018) calls the
“autonomy paradox”—the same autonomy that enables innovation also diminishes transparency and predictability (Dignum, 2018).

Thus, systemic interconnectivity in FinTech demands resilient design architectures that include redundancies, transparency protocols, and algorithmic diversity to avoid
synchronized collapses.

5.4. Ethical Governance and Accountability

The ethics of Al in finance have become central to maintaining trust and legitimacy. Ju, Wang, and Zhang (2024) propose a multi-layered ethical model for FinTech that spans
individual, organizational, and global governance dimensions (Ju, Wang, & Zhang, 2024). Their model advocates relational ethics—acknowledging that Al operates within
human, social, and institutional contexts.

Complementing this, Rees (2020) and Onwuzurike et al. (2024) emphasize that ethical frameworks must address bias, accountability, and transparency in autonomous
systems, particularly in safety-critical domains like finance (Rees, 2020); (Onwuzurike, Chikodi, & Odhiambo, 2024).

The ethical dimension also extends to cultural and religious frameworks. Habib (2025) integrates Islamic legal philosophy (Magasid al-Shari‘a) into Al ethics, highlighting how
moral guidance can safeguard fairness, transparency, and social welfare in Islamic FinTech systems (Habib, 2025).

Collectively, these studies suggest that ethical governance in Al finance must evolve from compliance-based ethics to embedded ethics, where principles of fairness,

explainability, and accountability are encoded into system design.

5.5. Regulatory Adaptation and Co-Evolution

The final dimension of the framework—regulatory adaptation—centers on the transformation of financial regulation in response to technological evolution. Jaradat et al. (2023)
argue that FinTech, RegTech, and Al together create a synergistic triad that can enhance real-time compliance and monitoring if appropriately integrated (Jaradat, Al-Zeer, &
Areiqgat, 2023).

However, global regulatory fragmentation remains a key barrier. Pratama et al. (2025) show that nations differ in their regulatory maturity: Singapore’s proactive ethical
Al framework contrasts with Indonesia’s focus on operational stability (Pratama, Hapsari, & Wulandari, 2025). Singh (2024) extends this by proposing Al-enabled compliance
systems that harmonize cross-border regulations using natural language processing to interpret legal texts (Singh, 2024).

This demonstrates a shift from static regulation to algorithmic regulation, where regulators and Al systems co-evolve to identify and mitigate systemic risks in real time.
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5.6. Integrative Insights

Collectively, the discussion reveals that systemic risk in agentic FinTech is not a product of isolated technological failures but of complex adaptive interactions between Al
systems, human oversight, and regulatory mechanisms. To manage these risks, the financial ecosystem must evolve into a cybernetic governance system—a self-learning
regulatory architecture informed by ethical Al and predictive analytics (Dodda, 2025).

6.1 Theoretical Implications:

The emergence of Agentic FinTech—autonomous, Al-driven financial systems—introduces a new theoretical frontier at the intersection of artificial intelligence, finance, and
systems theory. Traditional economic and risk management models presuppose rational, human-centered decision-making and linear cause-effect relationships. However, agentic
Al systems disrupt these assumptions by introducing nonlinear, self-adaptive, and autonomous decision-making dynamics.

The theoretical implications of this paradigm extend beyond financial risk modeling into the domains of complex adaptive systems (CAS), algorithmic governance,
and sociotechnical systems theory. Drawing upon current research (Dodda, 2025; Nguyen, Sermpinis, & Stasinakis, 2022; Ju, Wang, & Zhang, 2024), this section outlines how
the phenomenon of Al autonomy in finance redefines theoretical foundations across multiple disciplines.

6.2. Redefining Systemic Risk Theory

6.2.1 From Exogenous to Endogenous Risk

Classical systemic risk theory (as seen in financial economics) assumes that crises arise primarily from exogenous shocks—macroeconomic events or human misjudgments.
However, Agentic FinTech challenges this assumption by demonstrating that risk can now emerge endogenously from Al systems themselves.

Al-driven trading bots, decentralized finance algorithms, and predictive credit scoring models can collectively create “algorithmic contagion,” where independent Al
agents amplify each other’s errors (Momin, 2025). This aligns with the complex systems view of financial markets, where interdependence and nonlinearity drive systemic
outcomes (Nguyen et al., 2022).

Thus, theoretical models of systemic risk must evolve from linear equilibrium-based frameworks toward dynamic, feedback-sensitive models that capture emergent
properties of autonomous systems.

6.2.2 The Algorithmic Complexity Paradigm
The integration of machine learning (ML) and reinforcement learning in FinTech systems introduces algorithmic complexity—where decision pathways cannot be fully
explained or predicted even by their creators.

As Dodda (2025) explains, Al introduces non-transparent intelligence loops in financial operations, creating systems that evolve through recursive data feedback rather
than static modeling.

This necessitates a shift from probabilistic risk prediction to behavioral modeling of algorithms—a new theoretical direction that views Al as an active participant rather
than a passive instrument in economic systems.

6.3. Revisiting Agency Theory

6.3.1 The Rise of Non-Human Agency

Traditional agency theory defines agents as human actors making rational decisions under bounded information. In contrast, Agentic FinTech introduces autonomous, non-
human agents—algorithms capable of making financial decisions independently.

Rees (2020) and Dignum (2018) suggest that this blurs the boundaries between human intention and machine execution, raising questions about accountability and
liability in autonomous finance.

The theoretical implication is profound: agency can no longer be confined to human decision-makers but must encompass technological actors with independent
cognitive and operational capacity. This redefines the principal-agent relationship in finance, suggesting a triadic model of human—-machine-regulatory agency.

6.3.2 Moral and Legal Personhood in Al Systems
As Al assumes quasi-autonomous decision-making roles, some scholars propose the notion of “algorithmic personhood.” While controversial, this concept recognizes that
autonomous systems generate outcomes with moral and economic consequences.

Habib (2025) expands this discussion by integrating ethical principles from Magqdasid al-Shari ‘a, emphasizing moral responsibility embedded in algorithmic design and execution.
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Thus, the theory of responsible autonomy becomes a necessary addition to classical agency models—assigning accountability not just to humans but to the creators, trainers, and

operators of Al systems.
6.4. Integrating Ethical Systems Theory
6.4.1 From Compliance Ethics to Embedded Ethics
Ethical theories in FinTech are evolving from post-hoc compliance toward embedded ethics, where ethical reasoning becomes a functional layer of Al architecture (Ju et al.,
2024).

This transition draws on systems ethics theory, which views ethical decision-making as a collective and continuous process rather than an isolated human act.
In this view, financial Al systems are not neutral; they carry implicit values shaped by data selection, training objectives, and user context. Theoretically, this repositions ethics as
a structural element of system design, aligning with Onwuzurike, Chikodi, and Odhiambo (2024), who argue for transparency and human-centered oversight as prerequisites for
trust in autonomous systems.
6.4.2 Ethics as a Risk Control Mechanism
In theoretical terms, ethics now functions as a risk mitigation subsystem. Ethical Al governance frameworks—such as those proposed by Kalyanathaya and Prasad (2024)—
embed fairness and explainability as constraints that limit AI’s potential for systemic harm.

This represents a paradigm shift where ethical design parameters act as control levers in maintaining macro-financial stability, transforming ethics from a philosophical
concern into an operational necessity.
6.5. Adaptive Regulatory Theory
6.5.1 From Static Regulation to Algorithmic Governance
Agentic FinTech redefines regulatory theory through the emergence of algorithmic governance, where regulators employ Al and predictive analytics for real-time supervision
(Jaradat, Al-Zeer, & Areiqat, 2023).

This introduces a feedback-based regulatory paradigm—mirroring cybernetic control systems—where governance adapts dynamically to evolving Al behaviors rather
than enforcing static rules.

Singh (2024) provides empirical grounding by demonstrating that Al-driven regulatory frameworks can interpret, harmonize, and standardize cross-border financial rules
using natural language processing and deep learning.
6.5.2 Co-Evolutionary Regulation
The theoretical implication here is co-evolution: regulators and Al systems evolve symbiotically, influencing each other’s behavior through continuous data exchange.
This concept extends the Adaptive Systems Theory of Regulation, suggesting that governance frameworks must be as intelligent and self-learning as the systems they oversee.
6.6. Synthesis: Toward a Unified Theory of Agentic Finance

The interdisciplinary nature of this framework implies that future financial theory must integrate:

. Complex Systems Theory (to model networked interdependencies),

. Agency Theory 2.0 (to include non-human agents),

. Ethical Systems Design (to embed normative principles in algorithms), and
. Adaptive Regulatory Theory (to enable real-time co-governance).

Together, these elements define a nascent field of study: Agentic Finance Theory—a theoretical lens through which finance is understood not as a human institution alone, but
as a hybrid ecosystem of human and machine decision-making entities operating under dynamic, ethical, and adaptive governance.

7.1. Practical Implications

The practical implications of Agentic FinTech—{financial systems driven by autonomous artificial intelligence (Al)—extend across the domains of risk management, governance,
regulation, and organizational strategy. As Al systems become decision-makers rather than decision-support tools, financial institutions, regulators, and policymakers must adapt

their operational models to accommodate the unique risks and opportunities these systems create.
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This section translates the theoretical concepts discussed earlier into actionable insights for financial institutions, regulatory bodies, AI developers, and policy architects,

drawing on empirical and conceptual research (Dodda, 2025; Jaradat, Al-Zeer, & Areiqat, 2023; Momin, 2025).

7.2. Implications for Financial Institutions

7.2.1 Integrating Human Oversight with Autonomous Systems

Financial institutions adopting agentic Al must design Ahybrid governance models that combine algorithmic efficiency with human ethical reasoning. This involves establishing
“human-in-the-loop” decision architectures, where human supervisors continuously monitor, validate, and, if necessary, override Al-driven actions in trading, credit scoring,
and risk management.

According to Dodda (2025), such frameworks can prevent the propagation of algorithmic errors by incorporating human contextual judgment into machine-driven
processes. Similarly, Nguyen, Sermpinis, and Stasinakis (2022) emphasize that firms must maintain transparency mechanisms to interpret AI’s “black-box” behavior for auditors,
regulators, and clients.

Practical Takeaway

Firms should institutionalize A/ governance committees—cross-functional teams integrating data scientists, compliance officers, and ethicists—to ensure continuous supervision
and ethical accountability.

7.2.2 Building Resilient Al Infrastructures

Al-driven financial systems are highly dependent on data integrity, model calibration, and interconnectivity. A single data anomaly can cascade across automated networks,
leading to systemic disruptions. Alam (2024) highlights that the integration of blockchain and Al can enhance transparency and resilience if properly governed.

Thus, institutions must adopt redundant architectures and real-time monitoring dashboards that detect anomalies, mitigate cyber threats, and limit contagion effects.
Kalyanathaya and Prasad (2024) argue that implementing Explainable AI (XAI) frameworks improves reliability by making algorithmic decisions traceable and auditable.
Practical Takeaway
Al infrastructure should include layered defense mechanisms—such as sandbox environments, stress-testing algorithms, and distributed ledger technologies (DLTs)—to ensure
system continuity during crises.

7.3. Implications for Regulators and Policymakers

7.3.1 Transitioning from Static to Adaptive Regulation

Traditional regulatory frameworks are ill-suited for managing continuously evolving Al systems. Regulators must shift toward RegTech and SupTech approaches that use Al to
monitor financial markets dynamically (Jaradat et al., 2023).

Adaptive regulation involves real-time policy updating, where Al tools help regulators detect emerging risks, monitor market behavior, and adjust compliance thresholds
as systems evolve. Singh (2024) demonstrates that Al-enabled natural language processing (NLP) systems can analyze cross-border financial laws, harmonizing international
compliance and mitigating jurisdictional fragmentation.

Practical Takeaway

Central banks and financial supervisory authorities should develop RegTech innovation labs to test Al monitoring tools in simulated markets before implementation.

7.3.2 Establishing Global Ethical and Regulatory Standards

The decentralized and globalized nature of FinTech requires international cooperation. Ju, Wang, and Zhang (2024) argue that ethics-based regulation must evolve beyond
national boundaries toward transnational ethical frameworks. This includes harmonizing principles of fairness, transparency, and accountability across jurisdictions.
Furthermore, Pratama, Hapsari, and Wulandari (2025) show that nations like Singapore’s Monetary Authority have already adopted frameworks such as FEAT (Fairness, Ethics,
Accountability, Transparency) to ensure trustworthy Al in financial decision-making.

Practical Takeaway

Policymakers should collaborate with the Financial Stability Board (FSB), OECD, and IMF to create a Global Al in Finance Charter—defining shared ethical and operational

standards for agentic systems worldwide.
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7.4. Implications for AI Developers and Data Scientists

7.4.1 Embedding Ethical Design Principles

Al engineers and FinTech developers must embed ethical constraints and interpretability functions directly into model architectures. Habib (2025) emphasizes that ethical
design rooted in human values—such as fairness, transparency, and social welfare—can prevent systemic harm while ensuring alignment with regulatory principles.
Kalyanathaya and Prasad (2024) support this by demonstrating that explainability and fairness algorithms (e.g., SHAP, LIME) help reduce model bias in credit scoring and risk
prediction systems.

Practical Takeaway

Developers should adopt A7 ethics checklists during model design and deployment, ensuring algorithmic decisions align with legal and moral standards.

7.4.2 Continuous Algorithmic Auditing

Ongoing auditing is critical to detect algorithmic drift—where Al models evolve beyond intended performance due to data changes. As Momin (2025) suggests, firms should
deploy automated audit systems that monitor performance metrics, detect anomalies, and produce audit trails for regulatory review.

Practical Takeaway

Establish A/ lifecycle management systems that monitor model integrity, fairness, and compliance at every stage—training, deployment, and feedback.

7.5. Implications for Society and Consumers

7.5.1 Enhancing Financial Inclusion through Ethical AI

FinTech powered by ethical Al can bridge financial inclusion gaps by extending access to underserved populations. However, this must be balanced with data privacy and
consumer protection mechanisms. Alam (2024) and Nguyen et al. (2022) emphasize that ethical, transparent Al systems foster trust, ensuring that automation empowers
consumers rather than exploiting them.

Practical Takeaway

Public-private partnerships should deploy Al-driven micro-lending and digital identity systems designed with fairness algorithms to prevent bias and exclusion.

7.6. Strategic Synthesis: A Framework for Safe Autonomy

The practical outcome of these implications is a multi-stakeholder governance model for managing systemic risk in agentic FinTech.

Stakeholder Strategic Focus Key Implementation Mechanism

Financial Institutions Al oversight & risk mitigation Human-in-the-loop systems, XAlI, governance committees
Regulators Adaptive supervision RegTech, real-time policy monitoring, sandbox testing
Developers Ethical Al design Algorithmic audits, fairness metrics, lifecycle checks
Policymakers Global coordination Al-in-Finance Charter, harmonized ethical codes
Consumers/Society Inclusion & trust Privacy protection, explainability, bias reduction

The synergy between these entities creates a resilient and ethically grounded financial ecosystem—capable of innovation without systemic instability.
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