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Introduction 

 

The landscape of personal financial management (PFM) is undergoing a profound 

transformation, driven by advancements in artificial intelligence (AI) and evolving financial 

infrastructures. Historically, PFM has involved individuals manually tracking income and 

expenses, setting financial goals, and making investment decisions to achieve financial 

stability and security.1 While digital tools like spreadsheets and mobile applications have 

offered some automation and convenience, PFM remains a highly personalized and often 

complex process, unique to each individual's financial situation and objectives.1 

A significant evolution in AI, termed Agentic AI, is poised to redefine this paradigm. Unlike 

conventional AI, which operates under predefined instructions and close human supervision, 

Agentic AI systems are characterized by their autonomy, adaptability, and capacity for 

advanced decision-making in dynamic environments.2 These systems can independently 

pursue complex objectives with minimal human intervention, exhibiting self-sufficiency and 

proactive problem-solving capabilities.2 This shift is propelled by technologies such as 

Reinforcement Learning, goal-oriented architectures, and adaptive control mechanisms, 

enabling Agentic AI to manage multiple interconnected objectives and adjust to evolving 

data and user demands.2 The ability of Agentic AI to adapt dynamically and operate 

autonomously in rapidly changing situations makes it particularly relevant for the fluid nature 

of personal finance.2 

To address the multifaceted demands of comprehensive PFM, a Multi-Agent System (MAS) 

approach offers a compelling solution. A MAS consists of multiple AI agents working 

collectively to perform complex tasks that might involve hundreds or even thousands of 

agents.3 Each agent within a MAS possesses individual properties and responsibilities but 

collaborates to achieve desired global outcomes, often outperforming single-agent systems 

due to shared resources, optimization, and automation.3 This collaborative intelligence 

allows for distributed problem-solving, where agents can model each other's goals, memory, 

and plans of action, fostering robust reasoning through iterative interactions.3 

The feasibility and effectiveness of such an Agentic AI MAS for PFM are critically dependent 

on seamless and secure access to diverse financial data. This is where Open Banking emerges 

as a foundational enabler. Open Banking is a financial services model that allows third-party 

service providers (TPPs) to securely access consumer data from traditional banking systems 

through Application Programming Interfaces (APIs), given explicit consumer permission.4 

This model fosters transparency, competition, and innovation by breaking down data silos 

and mandating standardized data formats and secure communication protocols.4 Open 

Banking provides a dynamic, real-time view of a consumer's financial behavior, including 

cash flow, income stability, and spending patterns, which was previously time-consuming 

and expensive to analyze.4 The transition from unreliable "screen scraping" to secure API 

access, often driven by regulations like Europe's Second Payment Services Directive (PSD2), 

represents a significant leap in data reliability and security for financial applications.4 



The integration of Agentic AI, Multi-Agent Systems, and Open Banking promises to 

revolutionize personal financial management, moving beyond mere advisory tools to 

proactive, self-managing financial ecosystems. This research aims to explore the potential of 

this synergistic integration to deliver hyper-personalized, efficient, and secure financial 

guidance, while critically addressing the inherent challenges and ethical considerations. 

 

Research Problem 

 

Despite the increasing sophistication of digital PFM tools, significant limitations persist in 

achieving truly comprehensive, autonomous, and personalized financial management. 

Traditional PFM methods are often manual, time-consuming, and fragmented, making it 

difficult for individuals to manage their unique financial situations across various providers, 

leading to siloed data and a lack of holistic insights.1 This leads to siloed data, delayed 

services, and a lack of holistic financial insights, hindering effective decision-making and 

overall financial well-being.5 

Current AI applications in PFM, such as budgeting apps and robo-advisors, offer convenience 

and automation but fall short in several critical areas. While these tools can automate expense 

tracking and provide basic financial education, they often struggle with complex financial 

queries and exhibit performance variability across different topics.6 Robo-advisors, for 

instance, are generally effective for traditional investment strategies but are criticized for 

lacking empathy and sophistication, and are ill-equipped to handle complex issues like estate 

planning or unexpected life crises.7 They typically offer limited personalization and may not 

consider an individual's entire financial picture, focusing primarily on quantitative data rather 

than qualitative aspects like personal values or triggers.8 This can lead to suboptimal financial 

decisions or a passive approach to personal finance due to overreliance on the technology.8 

A fundamental challenge for advanced PFM solutions lies in data integration. Consumers 

often hold numerous accounts across various financial institutions, making it difficult to 

consolidate and analyze their complete financial profile.5 Managing multiple data sources, 

ensuring data quality, and achieving real-time synchronization are complex hurdles that 

traditional methods struggle to overcome.5 While AI offers solutions for automatic schema 

detection and real-time error correction, the sheer volume and diversity of financial data still 

present significant integration complexities.5 

Beyond technical limitations, the adoption of autonomous AI in finance faces formidable 

non-technical barriers. There is a notable "trust deficit," with a significant portion of 

consumers expressing discomfort with AI making automated financial decisions.9 This 

skepticism is exacerbated by the "black-box dilemma" of complex AI models, which often 

lack interpretability, undermining trust, accountability, and regulatory compliance.6 

Furthermore, the risk of "algorithmic bias" is a significant ethical concern, as AI systems 

trained on biased historical data can perpetuate and even amplify societal discrimination in 



lending, insurance, and other financial services, potentially exacerbating existing 

inequalities.8 

The regulatory landscape for autonomous financial agents remains uncertain, with a lack of 

specific guidance from bodies like the Basel Committee on Banking Supervision.9 This 

"regulatory quandary" creates timing challenges for institutions seeking to implement 

Agentic AI solutions while maintaining compliance certainty.9 Ambiguities surrounding 

"reasonably necessary" data use for AI training and the allocation of liability for AI errors 

further complicate deployment.6 

In essence, while Agentic AI and Multi-Agent Systems offer the potential for true end-to-end 

automation and hyper-personalization in PFM, current solutions and the broader ecosystem 

face significant challenges related to data integration, security, ethical considerations (bias, 

transparency), regulatory clarity, and building profound user trust. These unaddressed 

problems highlight a critical gap in the current financial technology landscape, preventing 

the full realization of a proactive, intelligent, and trustworthy personal financial management 

system. 

 

Research Objectives 

 

This research aims to address the identified limitations in current personal financial 

management (PFM) solutions by proposing and exploring the development of an Agentic AI-

powered Multi-Agent System (MAS) leveraging Open Banking infrastructure. The specific 

objectives are: 

1. To design a comprehensive Multi-Agent System architecture for Agentic AI-

powered Personal Financial Management. This objective involves defining the roles, 

responsibilities, and interactions of various specialized AI agents (e.g., budgeting, 

investment, debt management, risk assessment) within a MAS framework. The design 

will focus on how these agents collaborate to achieve holistic financial goals, leveraging 

the collective intelligence and specialized capabilities of multiple agents to provide a 

more comprehensive, adaptive, and personalized approach to financial management 

than traditional single-agent PFM applications.3 

2. To enhance personalization and adaptability in PFM through the integration of 

Agentic AI and Open Banking data. This objective focuses on how Agentic AI, with 

its capacity for deep reasoning, planning, and real-time interaction, can move beyond 

generic advice to provide hyper-personalized financial guidance.10 It will explore how 

continuous learning from diverse financial data, enabled by Open Banking, allows the 

system to adapt to evolving user needs, market conditions, and life events, offering 

proactive financial support.4 

3. To establish robust mechanisms for data security, privacy, and ethical 

considerations within the proposed Agentic AI MAS leveraging Open Banking. 

This objective addresses critical concerns such as data breaches, identity theft, and 



algorithmic bias.8 It will investigate the application of Open Banking's secure API 

framework, explicit consent mechanisms, and advanced security protocols (e.g., MFA, 

encryption, OAuth 2.0) to safeguard sensitive financial data.4 Furthermore, it will 

explore strategies for bias mitigation, transparency (Explainable AI - XAI), and 

accountability to foster user trust and ensure fair outcomes.6 

4. To evaluate the feasibility and potential impact of integrating Agentic AI with Open 

Banking for real-time, autonomous financial operations. This objective will assess 

the technical readiness for complex, cross-border PFM solutions, and the practical 

implications for efficiency, scalability, and the shift towards a "Do It For Me" economy 

in personal finance.11 

 

Importance of Research 

 

This research holds significant importance for individuals, financial institutions, and the 

broader AI and FinTech landscape, addressing critical needs and capitalizing on emerging 

opportunities. 

For Individuals: 

The proposed Agentic AI Multi-Agent System for PFM has the potential to profoundly enhance 

individual financial well-being. By automating complex financial tasks, providing hyper-

personalized advice, and proactively managing finances, the system can significantly reduce financial 

stress and improve financial stability.1 It can empower individuals to make more informed decisions, 

increase savings, and achieve long-term financial goals by offering tailored strategies based on their 

unique situations and risk tolerance.1 Furthermore, by democratizing access to sophisticated financial 

advice, this technology can foster greater financial literacy and inclusion, particularly for underserved 

populations or those who find traditional financial planning intimidating or inaccessible.4 The shift 

from reactive tools to proactive, self-managing financial ecosystems means users can delegate 

everyday financial tasks, allowing them to focus on other priorities while their financial health is 

continuously optimized. 

For Financial Institutions: 

For banks and other financial service providers, adopting Agentic AI MAS leveraging Open Banking 

is becoming a strategic imperative in an increasingly competitive market. The ability to offer 

advanced, personalized PFM tools is crucial for driving customer engagement, loyalty, and retention, 

especially given the complexities of managing finances across multiple accounts and data sources.4 

Such systems can lead to significant improvements in customer experience, including faster 

processing for loan approvals and account openings, and enhanced customer retention through 

proactive issue resolution, which directly benefits individual customers by providing more efficient 

and responsive financial services.12 The "AI arms race" in financial services indicates a strong 

industry trend towards integrating Agentic AI for core functions like customer service and 

personalized offerings, signaling that firms that embrace this technology will gain a significant 

competitive advantage by setting new benchmarks for service, automation, and personalization.4 This 

research contributes to understanding how financial institutions can leverage these technologies to 

create new revenue streams and differentiate their offerings. 



For the AI and FinTech Landscape: 

This research contributes to the cutting edge of AI and FinTech by exploring the comprehensive 

integration of Agentic AI, MAS, and Open Banking. It pushes the boundaries of autonomous AI 

application in a high-stakes, real-world domain. By addressing the complexities of multi-agent 

collaboration, real-time data integration, and autonomous decision-making in personal finance, this 

study will advance the theoretical and practical understanding of Agentic AI systems. It directly 

contributes to the realization of the "Do It For Me" (DIFM) economy, where AI agents proactively 

manage financial tasks on behalf of users, marking a paradigm shift from advisory to active financial 

management.11  Furthermore, by focusing on ethical considerations, transparency, and regulatory 

implications, the research provides a framework for responsible AI deployment, which is crucial for 

fostering widespread adoption and ensuring the equitable benefits of these powerful technologies.6 

 

Hypotheses 

 

Based on the analysis of current AI capabilities, the principles of multi-agent systems, and 

the enabling framework of Open Banking, the following hypotheses are proposed for this 

research: 

1. A Multi-Agent System (MAS) architecture will effectively provide comprehensive, 

adaptive, and personalized personal financial management (PFM). This hypothesis 

posits that the collaborative intelligence and distributed problem-solving capabilities 

inherent in a MAS, with its specialized agents focusing on distinct financial domains 

(e.g., budgeting, investments, debt) and sharing learned experiences, will lead to more 

robust and nuanced financial strategies for individuals.3 

2. The integration of Open Banking APIs will enable the Agentic AI MAS to access 

and process comprehensive, real-time financial data, leading to superior 

personalization and proactive financial management. This hypothesis suggests that 

Open Banking's secure, standardized data access will provide the MAS with the 

necessary holistic view of a user's financial landscape, allowing Agentic AI to offer truly 

personalized advice and execute proactive financial actions, adapting to dynamic 

conditions and anticipating user needs.4 

3. An Agentic AI MAS, designed with transparent decision-making mechanisms and 

integrated human oversight, will foster higher user trust and adoption for PFM 

solutions. This hypothesis proposes that by ensuring clear explanations of AI decisions, 

addressing potential algorithmic biases, and maintaining a "human-in-the-loop" 

approach for critical financial choices, the system can build and sustain user confidence, 

leading to broader acceptance and utilization.8 

 

Research Questions 

 



To investigate the hypotheses and address the research problem, the following key research 

questions will guide this study: 

1. How can a Multi-Agent System (MAS) architecture be optimally designed to 

enable Agentic AI for comprehensive Personal Financial Management (PFM) 

leveraging Open Banking data? 

○ What are the optimal roles and interactions for specialized AI agents within the 

MAS (e.g., budgeting agent, investment agent, debt management agent, risk 

assessment agent) to collectively manage diverse PFM objectives? 

○ What architectural patterns (e.g., hierarchical, peer-to-peer, hybrid) are most 

suitable for ensuring scalability, robustness, and efficient communication among 

agents in a PFM context? 

○ How can MAS address the challenges of task allocation, complex context 

management, and memory management when dealing with dynamic personal 

financial data?2 

2. What specific mechanisms and data integration strategies, enabled by Open 

Banking, allow the Agentic AI MAS to achieve hyper-personalization and 

proactive financial management? 

○ How can the MAS effectively integrate and synthesize real-time, diverse financial 

data from multiple Open Banking API types (Data, Transaction, Product) to form a 

holistic and continuously updated financial profile for each user?4 

○ What AI techniques (e.g., advanced reinforcement learning, predictive analytics, 

natural language processing) within the MAS enable the system to anticipate user 

needs, identify emergent financial opportunities, and proactively execute financial 

actions (e.g., automated savings, portfolio rebalancing, bill payments)?10 

○ How can the system incorporate qualitative data, such as user preferences, life 

events, and emotional states, to provide truly empathetic and context-aware 

financial guidance, overcoming the limitations of current AI PFM tools?8 

3. How can ethical concerns, including algorithmic bias and transparency, be 

effectively mitigated within an Agentic AI MAS for PFM integrated with Open 

Banking? 

 How can Explainable AI (XAI) techniques be integrated into the MAS to provide 

transparent and interpretable decision-making processes, addressing the "black-box 

dilemma" and fostering user trust?6 

 What methodologies can be employed to detect, mitigate, and continuously monitor 

for algorithmic bias in the MAS, ensuring fair and equitable financial outcomes 

across diverse user demographics?8 

4. What is the perceived impact of human oversight and hybrid human-AI models on 

the performance, trust, and adoption of Agentic AI MAS for PFM? 

○ How can human financial advisors effectively collaborate with and supervise the 

autonomous agents, particularly for high-stakes decisions or during unexpected 

financial crises, to provide a balanced and reliable approach?8 

○ What user interface and experience design principles are necessary to educate users 

about AI's capabilities and limitations, prevent overreliance, and empower them to 

maintain control over their financial choices within the MAS?8 



○ How do user perceptions of trust, control, and the value proposition of the Agentic 

AI MAS influence its overall adoption and long-term engagement?9 

 

Previous Study 

 

The foundational concepts underpinning Agentic AI for Personal Financial Management 

(PFM) within a Multi-Agent System (MAS) leveraging Open Banking are rooted in distinct 

yet converging fields of research. A review of existing literature reveals significant 

advancements and persistent challenges across these domains. 

 

Agentic AI 

 

Agentic AI represents a significant advancement beyond traditional and even generative AI 

(GenAI). Unlike GenAI, which primarily focuses on content generation, Agentic AI systems 

are designed for autonomous decision-making and action, capable of independently pursuing 

complex objectives with minimal human intervention.2 Key characteristics include 

adaptability, self-sufficiency, and advanced decision-making in dynamic environments.2 

These systems employ deep reasoning, involving multi-step, problem-dependent 

computation with planning and reflection, and interact with environments and tools, often 

integrating reinforcement learning to guide future actions based on feedback.10 

In the financial domain, Agentic AI is rapidly gaining traction. It is seen as capable of 

"turbocharging the 'Do It For Me' (DIFM) economy," where AI agents can choose products 

and execute transactions on behalf of users.11 Current applications and research explore its 

use in personalized offers, adaptive financial advice, real-time savings goal optimization, 

dynamic investment portfolios, and tailored insurance policies within wealth management 

and retail banking.11 However, the increased autonomy of Agentic AI also introduces 

heightened risks related to unpredictability, control, and the potential for "catastrophic" LLM 

hallucination if deployed with minimal supervision.10 

 

Multi-Agent Systems (MAS) 

 

Multi-Agent Systems (MAS) are computational systems where multiple intelligent agents 

interact to achieve common or conflicting goals, particularly adept at tackling intricate tasks 

that demand collaboration and coordination.3 Each agent within a MAS possesses individual 

properties and responsibilities, but their collective behavior leads to desired global properties, 

often outperforming single-agent systems due to shared resources, optimization, and 



automation.3 MAS architectures can be centralized (with a central knowledge base), 

decentralized (agents share with neighbors), hierarchical (supervisor agents assign subtasks), 

or peer-to-peer (agents function equally).3 Communication between agents can be direct or 

indirect, facilitating distributed problem-solving and enabling emergent phenomena like 

"autocurricula" where new skills arise through interaction.3 

MAS has found diverse applications in finance, including modeling and simulating financial 

markets and economic systems, optimizing supply chains, and managing smart transportation 

systems.3 

 

Personal Financial Management (PFM) 

 

Personal Financial Management (PFM) encompasses the processes individuals undertake to 

manage their financial resources, including budgeting, expense tracking, financial goal 

setting, investment management, and risk management.1 Effective PFM leads to improved 

financial stability, increased savings, reduced financial stress, and enhanced financial 

flexibility.1 Modern PFM solutions typically offer features like account aggregation, 

automated spending categorization, proactive notifications, and debt reduction tools, which 

are increasingly important as individuals manage finances across multiple accounts and data 

sources.1 

Robo-advisors, a prominent AI application in PFM, provide automated, algorithmic 

investment services at lower costs and with low starting capital, suitable for straightforward 

indexing strategies.7 However, current AI PFM solutions have significant limitations. They 

often lack the emotional intelligence and human judgment necessary for complex financial 

decisions or unexpected crises.8 They may provide "blanket information" rather than truly 

personalized advice, struggling with qualitative data and failing to consider a user's entire 

financial picture.8 Concerns also persist regarding potential overreliance on these tools, 

leading to a passive approach to financial management, and significant risks related to data 

privacy and security, including data breaches and algorithmic bias.8 

 

Open Banking 

 

Open Banking is a transformative financial services model that enables secure, consumer-

permissioned sharing of financial data between traditional banks and authorized third-party 

providers (TPPs) via Application Programming Interfaces (APIs).4 This framework promotes 

transparency, competition, and innovation in the financial sector.4 Key to its operation are 

standardized data formats and secure communication protocols, allowing TPPs to integrate 

with multiple banks under common rules.4 Open Banking APIs are categorized into Data 

APIs (read-only access), Transaction APIs (fund transfers), and Product APIs (listing 

financial products).4 



The regulatory landscape, particularly Europe's Second Payment Services Directive (PSD2), 

has been a significant catalyst, mandating data sharing and emphasizing consumer protection, 

security, and market competition.4 Open Banking enhances PFM applications by providing 

reliable, real-time access to aggregated account data, replacing less secure methods like 

screen scraping.4 It facilitates various financial services, including account aggregation, 

automated budgeting, instant loans, and real-time fraud detection.4 

Security is paramount in Open Banking, relying on robust mechanisms such as strong 

authentication (e.g., Multi-Factor Authentication, biometrics), authorization (e.g., OAuth 2.0, 

Least Privilege Principle), encryption (TLS, AES), and secure API development practices.4 

Consent management is a delicate and central aspect, requiring explicit, granular, time-

limited, and revocable user permission for data access.4 

 

Integration Challenges and Research Gaps 

 

The comprehensive integration of Agentic AI, Multi-Agent Systems, and Open Banking for 

PFM presents several significant challenges and highlights crucial research gaps. 

A primary hurdle is the regulatory quandary.9 The rapid evolution of AI in finance has 

outpaced legal and ethical frameworks, leading to a lack of specific guidance for autonomous 

financial agents.9 This regulatory uncertainty, coupled with varying cross-jurisdictional 

requirements, makes it difficult to assign responsibility for AI errors and ensures compliance, 

creating a cautious approach to deployment.9 

The trust deficit is another critical barrier.9 Consumers exhibit low trust in AI-powered 

financial services, particularly for automated payments.9 This is compounded by the "black-

box dilemma," where complex AI models lack interpretability, undermining user confidence, 

accountability, and regulatory compliance.6 

Technical limitations and infrastructure challenges are also significant. While Agentic AI 

aims for end-to-end automation, current solutions often fall short.9 Integrating legacy 

banking systems to enable real-time data access across all business units, implementing 

unified customer data platforms, modernizing API architecture, and enhancing data quality 

remain primary infrastructure challenges.5 Scalability and robustness issues for widespread 

enterprise deployment of Agentic AI are still being addressed.9 

Ethical concerns, particularly algorithmic bias, are paramount. AI models trained on 

historical financial data can perpetuate and amplify societal biases, leading to discriminatory 

outcomes in lending or investment recommendations.8 This necessitates robust bias detection 

tools, diverse dataset curation, and continuous monitoring to ensure fairness and prevent 

unintended harm.6 The "lack of human control and emotional intelligence" in AI algorithms 

can also lead to suboptimal financial decisions, highlighting the need for human oversight 

and hybrid human-AI models.8 



In conclusion, while the individual components of Agentic AI, MAS, and Open Banking 

show immense promise, their comprehensive integration for personal financial management 

is a "double-edged sword".6 Overcoming the multifaceted challenges related to regulatory 

clarity, consumer trust, technical integration complexities, and ethical deployment is crucial 

to unlock the full potential of this transformative technology. 
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