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Abstract: With the rapid development of blockchain and artificial intelligence (Al), their
integration in financial security has gained increasing attention. This paper explores how
these technologies can enhance the capital asset pricing model (CAPM) in market assessment
and risk management. Blockchain ensures transparent and tamper-proof financial
transactions, while Al leverages big data and machine learning to identify risks and uncover
investment opportunities. Through vase studies, this paper explores the integration path of
blockchain and Al within CAPM. The results show that this combination not only optimizes
CAPM’s risk assessment process but also improves its adaptability and predictive accuracy
in complex markets. This integrated method helps financial institutions to assess risks more
scientifically and make forward-looking decisions. Overall, the synergy between blockchain
and Al provides a new path for financial security, enhancing system transparency,
responsiveness, and institutional competitiveness. This fusion technology opens up a new
situation for the innovative application of CAPM and provides theoretical support and
practical reference for building a more intelligent, efficient and secure financial system.
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1. Introduction

In the modern financial system, financial security is the cornerstone of global economic stability and
growth. With the rapid development of information technology, financial market risks have become
increasingly diverse and complex, putting pressure on traditional risk management methods.
Therefore, developing forward-looking, systematic, and intelligent financial security strategies has
become a key focus of current research and practice. In recent years, blockchain and Al have been
widely applied across the financial industry. Blockchain, with its decentralized, transparent, and
tamper-proof nature, offers a secure infrastructure for financial transactions. Simultaneously, Al
enhances risk identification, market forecasting, and decision-making through big data analytics and
machine learning [1, 2]. The integration of these technologies is reshaping financial security and
driving innovation in risk management models. Particularly, when classic tools like the CAPM face
challenges in data quality and forecasting, blockchain and Al offer new solutions. Blockchain helps
to ensure data authenticity and transparency in CAPM parameter estimation, while Al can improve
predictive accuracy and responsiveness to market changes [3, 4]. Thus, studying their synergy in
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optimizing models and enhancing risk assessment has theoretical value and practical significance,
offering financial institutions more efficient tools and contributing to the stability of evolving
financial markets.

2.  Key issues and challenges in financial security

In the digital financial era, data privacy and security have become prominent concerns. The
widespread application of blockchain and Al enables more efficient decision-making and risk control
through large-scale data collection and analysis. However, protecting sensitive customers and
transaction data remains a major challenge. Particularly in identity authentication and access control,
asymmetric encryption plays a key role [5]. Although blockchain enhances data transparency and
security through decentralization, its public ledger mechanism can expose personal information. In
addition, decentralized systems require robust access control mechanisms to prevent unauthorized
data access and tampering—an area where financial institutions face ongoing difficulty.

Beyond data security, system scalability and operational efficiency present further challenges. As
transaction volumes grow, traditional financial infrastructures struggle to process large datasets in
real time. Although blockchain offers a secure and transparent recording method, it open falls short
in high-frequency trading scenarios. To address this, the RBFT algorithm, an improved Raft
consensus, has been proposed to enhance Byzantine fault tolerance [6]. And BLS aggregate signatures
are used to increase consensus efficiency [7]. However, integrating these advanced technologies
involves high costs, requiring institutions to balance performance improvements against resource
investments, while ensuring agility in volatile market environments.

Legal and compliance risks also hinder technological adoption. The rapid development of
blockchain and Al often outpaces regulatory systems, leading to uncertainty. For example, during the
2017 ICO boom, many cryptocurrency projects operated in legal grey zones, some eventually found
to be fraudulent. In response, the U.S. Securities and Exchange Commission (SEC) investigated
multiple cases involving illegal securities issuance [8]. The decentralized nature of blockchain
complicates legal liability attribution, and dynamic consensus protocol present further challenges for
oversight [9]. On a global level, differences in data protection, anti-money laundering, and anti-fraud
increase compliance burdens and legal risks for cross-border operations.

Finally, user trust and acceptance are essential but often overlooked. Despite the potential of
blockchain and Al, public understanding of these technologies remains limited. A lack of awareness
can hinder adoption and reduce willingness to share data. To overcome this, financial institutions
must invest in education, training, and transparent communication to build user confidence.
Establishing rigorous security standards and demonstrating the reliability of new systems are also
vital steps in gaining user trust and facilitating broader technology integration. To sum up, from data
privacy to system performance, from legal compliance to user trust, the challenges facing financial
security are multi-dimensionally complex.

3.  Blockchain technology overview
3.1. Basic principles and characteristics of blockchain

Blockchain is a distributed ledger system that offers decentralized, tamper-proof, and highly
transparent data management—key features that provide strong technical support for enhancing
financial security [1, 6]. Its transparency allows all participants to verify transaction records in real
time, enhancing fraud prevention and trust. The immutability feature ensures that once recorded, data
cannot be easily modified or deleted, thus reducing risks of tampering or data loss. In addition,
decentralization eliminates reliance on a single central institution, thereby reducing the risk of single-
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point failure. Collectively, these characteristics highlight blockchain’s potential to transform
traditional financial systems into more intelligent and reliable infrastructures.

3.2. Application of blockchain in financial security

Blockchain has become an important tool in strengthening system stability and transactional
transparency across financial security scenarios. Key applications include:

First, in the field of transaction audit and risk control, blockchain enables real-time monitoring and
data tracking of the entire transaction process, significantly improving risk control efficiency and
regulatory transparency. Second, the smart contract function supported by blockchain can
automatically execute contract terms under preset rules, reducing human errors and moral risks. Third,
in scenarios such as international payments, asset registration, and supply chain finance, blockchain
technology provides a decentralized transaction environment, significantly reducing transaction costs,
and improving efficiency and security. For example, consortium chains have been proven effective
in trade finance, bills management, and letters of credit, improving cross-institutional data sharing
while maintaining privacy protection [10].

3.3. Blockchain-enabled finance model: the rise of DeFi

Decentralized finance (DeFi), especially applications built on Ethereum, has fully demonstrated the
huge potential of blockchain technology in improving financial security and efficiency. DeFi
eliminates intermediaries and enables users to directly engage in a series of financial activities such
as lending, asset trading, and derivative contracts, significantly reducing transaction costs and
operating thresholds. With the help of smart contracts on the Ethereum platform, the DeFi system can
automatically execute preset rules and avoid human intervention, thereby enhancing the transparency
and credibility of financial transactions. For example, the Compound and Aave protocols on the
Ethereum platform allow users to borrow and lend with crypto assets as collateral without credit
review. This mechanism not only ensures the security of funds but also speeds up the circulation of
funds [11].

The rapid expansion of DeFi has attracted a large amount of capital inflow from all over the world.
Data shows that the total value locked in DeFi protocols in 2021 once exceeded the US$100 billion
mark, fully demonstrating its important position in the current financial market [12]. This explosive
growth not only promotes innovation in financial services, but also provides a new technical path for
the financial system's risk resistance. DeFi's typical applications fully demonstrate the potential of
blockchain technology in improving the transparency, execution efficiency and system security of
financial transactions. This technical system not only promotes the innovation of financial service
models, but also lays a solid foundation for building intelligent and decentralized financial
infrastructure, and expands the development path of the future financial system.

4.  Overview of Al technology
4.1. Basic concepts and technologies of Al

Al technology is booming and profoundly reshaping the operating paradigms of various industries.
The core concept of Al is to simulate and enhance the computing efficiency of human intelligence,
covering multiple levels such as learning, reasoning and self-correction. At present, the main branches
of Al technology are machine learning and deep learning, and their core is to simulate human
intelligence and achieve autonomous learning and analysis. Specifically, machine learning
technology extracts massive amounts of data to enable computers to self-optimize and upgrade based
on experience. Deep learning, as a cutting-edge method of machine learning, uses neural networks to
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simulate the structure of the human brain and cope with complex data processing problems with
higher accuracy and efficiency. Neural networks have shown broad application potential in areas such
as image processing and natural language processing [2]. The deep integration of these technologies
has effectively promoted the innovative application and extensive expansion of Al in many fields,
becoming one of the core driving forces for the development of modern science and technology.

4.2. Application of Al in security monitoring and risk assessment

Al technology has shown great potential in the field of security monitoring and risk assessment,
especially in machine learning and deep learning. Al can analyze large amounts of data in real time
and quickly identify potential security threats and risks. Machine learning algorithms can train
historical data to identify general patterns and abnormal activities, thereby improving the sensitivity
of security monitoring systems.

Relatively speaking, deep learning has achieved remarkable results in the field of image and video
analysis, and can automatically detect and identify targets such as faces and vehicles, greatly
improving monitoring efficiency and accuracy. Al technology has achieved remarkable results in the
field of image and video analysis. Emotion recognition and expression recognition technology have
significantly improved the performance of monitoring systems through deep learning. Applying Al
technology to the risk assessment system of financial institutions can significantly reduce the
incidence of fraud incidents, thereby protecting the interests of customers and financial institutions.

4.3. The practice and results of Al in financial security from PayPal

In the field of financial security, Al application cases continue to emerge. Among them, "PayPal"
introduced machine learning algorithms to improve risk assessment and fraud detection capabilities,
which is a representative case of the successful application of Al technology in financial security [4].

PayPal uses Al to analyze large amounts of transaction data, monitor and evaluate the legitimacy
of transactions in real time, and quickly identify abnormal behavior. The system automatically
generates risk scores based on historical transaction patterns and user behavior, and takes
corresponding security measures. This not only effectively reduces fraud losses, but also improves
the user's transaction experience. In addition, PayPal's Al algorithm continues to learn and optimize
over time to adapt to new fraud methods and trends. Through this innovative Al application, PayPal
has achieved remarkable results in the field of financial security, demonstrating how technology can
improve the security and operational efficiency of traditional industries.

5. Application of AI and blockchain in CAPM

CAPM is a financial model used to determine the expected rate of return of an asset. The model
emphasizes the trade-off between risk and return and is widely used in portfolio management and
capital cost calculation [13]. CAPM can provide an effective portfolio management tool by assessing
systemic risk and has a wide impact in financial theory and practice [14]. However, with the
increasing complexity of the financial market and the dynamic evolution of the data environment, the
traditional CAPM has exposed certain limitations in high-frequency data processing, dynamic risk
identification and information asymmetry. To meet this challenge, the development of financial
technology in recent years has promoted the deep integration of Al and blockchain technology in the
field of financial risk management, providing a new path for the upgrading of traditional financial
models.

Under this integration framework, Al and blockchain technology each assume key functions: Al
mainly conducts in-depth analysis of historical data, asset prices, macroeconomic indicators and
corporate financial information through data mining and modeling, thereby identifying nonlinear risk
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factors and potential market trends, and dynamically predicting B values and expected returns of
investment portfolios; while blockchain relies on its decentralized ledger and hash encryption
mechanism to ensure the integrity and immutability of data, especially in multi-institutional
collaborative modeling and cross-platform data sharing scenarios, which can effectively prevent data
forgery and abuse.

In actual applications, some financial institutions have introduced similar technology combination
practices in their internal risk control systems. For example, IBM has explored the integration of Al
and blockchain to enhance credit risk management processes. The company’s approach involves
using blockchain to create a secure and transparent financial transaction ledger, combined with Al
algorithms to analyze and predict credit risk based on transaction data. This integrated solution aims
to improve the accuracy of credit risk assessment and reduce operational inefficiencies, demonstrating
the potential of combining these technologies to create a more powerful and reliable credit risk
management system [15, 16]. This synergistic application of technologies not only provides more
accurate and reliable input data for the CAPM, but also enhances its ability to perceive market risks
and its robustness in a volatile environment, thereby promoting the pricing method of financial assets
to be more intelligent and secure.

Despite the promising prospects, the integration of this technology still faces many challenges.
First, financial data is highly sensitive, and Al model training relies on a large amount of personal
and institutional data, which requires a balance between model performance and privacy protection.
Second, the technical complexity and high operation and maintenance costs of blockchain also place
high demands on the technical architecture of institutions. In addition, regulatory policies are still
uncertain about cross-border data flows, algorithm transparency, and crypto asset processing, which
further increases the difficulty of implementation.

In order to achieve the deep integration of Al and blockchain in financial modeling, financial
institutions need to establish a sound data governance and compliance framework, strengthen cross-
departmental technical collaboration, and increase employee training investment in the application of
new technologies to achieve the simultaneous improvement of risk management capabilities and
technological progress. Looking ahead, the synergy of Al and blockchain will play an important role
in multiple financial scenarios such as smart contract execution, real-time risk warning, digital
identity authentication, and supply chain finance. As these two technologies continue to mature,
traditional models such as CAPM are expected to be endowed with higher data processing capabilities
and stronger dynamic adaptability, thereby promoting the financial risk management system to a more
intelligent, transparent and personalized development stage.

6. Conclusion

This study explores the application of blockchain and artificial intelligence in the field of financial
security, and focuses on the potential advantages and practical cases of the combination of the two.
Through the analysis of application cases of different financial institutions, it is found that the
combination of blockchain-based data transparency and artificial intelligence's intelligent analysis
capabilities can help improve market risk identification, credit approval efficiency and investment
decision support. In addition, the results show that this combination can not only improve the
efficiency and security of financial operations, but also promote the transformation of traditional
financial services. Blockchain and artificial intelligence show great potential in improving financial
security, but their limitations cannot be ignored. For example, data privacy and compliance issues
still hinder the combination of the two, and the complexity and high cost of technical implementation
also increase the difficulty of application. Therefore, while promoting the application of technology,
financial institutions should carefully assess the possible risks and challenges to give full play to the
advantages of both. In the future, the technological development of blockchain and artificial

199



Proceedings of ICMRED 2025 Symposium: Effective Communication as a Powerful Management Tool
DOI: 10.54254/2754-1169/2025.BL24135

intelligence will show a deeper integration trend, and the financial industry will benefit from the new
application scenarios that will emerge in the future. In addition, the policy and regulatory system will
continue to evolve to adapt to the rapidly developing technology. Industry integration will also bring
new opportunities and challenges, and promote in-depth cooperation among all parties in
interconnection, exchange and data sharing. Future areas of research may include exploring the use
of more complex algorithms and smart contracts, as well as potential applications in new areas such
as e-commerce, supply chain, and digital identity.
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