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ABSTRACT
This study investigates the innovative mechanisms and practical pathways through which artificial intelligence technology can 
facilitate a paradigm shift in financial risk management. Given the limitations of traditional risk management methods, such as 
inadequate model sensitivity and delayed forward-looking capabilities in nonlinear market environments, this research proposes 
an intelligent risk control framework that integrates deep learning techniques. Employing a mixed-methods approach, we 
selected licensed financial institutions across banking, securities, insurance, and other sectors as our research sample. By 
integrating structured financial data with unstructured public opinion information, we have constructed a multi-dimensional 
risk feature database.
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1　Introduction

1.1　Research Background

The core of the financial industry is financial risk management, which is closely related to the operation of financial 
institutions and the stability of the market. With the gradual complexity of the financial market, the traditional financial 
risk management has some limitations. At the same time, artificial intelligence technology has achieved rapid 
development in recent years. AI, such as chat GPT, Doubao, and Kimi, are all AI technologies that perform deep learning 
on the Internet. AI has been widely used in the financial field due to its powerful data processing and pattern recognition 
and prediction capabilities. This has brought fresh blood to financial risk management and maintained the stability of the 
financial market.

1.2　Research Purpose

The objective of this study is to thoroughly investigate the specific application patterns of artificial intelligence in 
financial risk management and to provide a comprehensive analysis of its multifaceted impacts, both positive and 
negative. By identifying the challenges encountered during implementation, this study seeks to propose targeted 
strategies to mitigate these issues. This research offers robust theoretical support and practical guidance for financial 
institutions to effectively leverage AI technology in their risk management practices.

1.3　Significance of the project

The scale and intricacy of data within financial markets are vast. Traditional risk management approaches, which 
depend on manual expertise and rudimentary models, exhibit limitations in processing efficiency and analytical depth. 
Leveraging its superior data processing capabilities, artificial intelligence can rapidly analyze extensive financial datasets 
and uncover hidden nonlinear relationships. By precisely identifying risk factors, AI offers financial institutions more 
accurate risk alerts and supports the development of scientifically sound and well-reasoned risk management strategies.

1.4　Research status at home and abroad

The integration of artificial intelligence with financial risk management has garnered early and sustained attention in 
international research, leading to substantial advancements. In the realm of theoretical exploration, foreign scholars have 
delved into the application of machine learning and deep learning for market and operational risk assessment, 
developing a range of sophisticated and efficient risk evaluation models. Practically, numerous globally renowned 
financial institutions have extensively embraced AI technologies to refine their risk management processes, thereby 
markedly enhancing the efficacy of these procedures.Despite the relatively late start of domestic research in this field, it 
has experienced rapid development in recent years. By closely aligning with the characteristics of China's financial market, 
domestic scholars have actively drawn upon international advanced theories and technologies. They have conducted in-
depth research on the integration of artificial intelligence technology with financial risk management. Specifically, in the 
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area of credit risk assessment, domestic scholars have concentrated on developing more accurate models by 
incorporating non-financial data, thereby addressing the limitations of financial data for Chinese small and medium-sized 
enterprises (SMEs). Additionally, unique factors such as China's macroeconomic policies and market sentiment have been 
integrated into market risk forecasts to enhance forecast accuracy.

2　Research objectives, research content and key problems to be solved

2.1　Research Objectives

This paper examines the application of artificial intelligence (AI) across various stages of financial risk management, 
evaluating the extent of its implementation and the resultant outcomes. By constructing a comprehensive overview of AI 
in this field, this study seeks to provide theoretical support and practical guidance for the judicious use of AI technology 
by financial institutions.

2.2　Research contents

This paper aims to analyze the fundamental aspects of AI technology and its applicability in financial risk management. 
It will examine the strengths and limitations of machine learning, deep learning, natural language processing, and other 
AI techniques for processing financial data and identifying risks. The research will delve into the application of AI in 
financial risk identification and explore methods for extracting risk features from multi-source data using AI, thereby 
enhancing the accuracy and timeliness of risk detection. Additionally, it will investigate the role of AI in financial risk 
measurement and assessment, construct an AI-based risk measurement model, and evaluate its effectiveness and 
reliability across various risk scenarios.

2.3　Key problems to be solved

Among these challenges, data quality issues are particularly significant: Financial data frequently encounter problems 
such as missing values, errors, and inconsistencies, which can undermine the accuracy and reliability of AI models. To 
address these issues, we propose enhancing data quality through systematic approaches including imputation of missing 
values, outlier detection and management, and the application of advanced data augmentation techniques. Additionally, 
given the sensitivity of financial information, it is susceptible to risks of leakage or tampering during collection, storage, 
transmission, and utilization, thereby posing serious data security concerns. We plan to mitigate these risks by 
implementing robust encryption technologies, stringent access controls, and comprehensive security protocols.

3　Case study and feasibility analysis

3.1　Case analysis

The case of China Construction Bank exemplifies the successful application of artificial intelligence in the financial 
sector. The bank's "intelligent risk control" platform, which integrates cutting-edge machine learning algorithms, is 
specifically designed to address the complexities associated with vast amounts of financial and customer data. This 
platform performs comprehensive and multi-dimensional analyses of customer data, including transaction histories and 
credit records, enabling it to precisely identify potential risk factors and construct highly personalized risk assessment 
models. Compared to traditional risk management methods, the intelligent risk control platform significantly mitigates 
the subjectivity and inherent limitations of human judgment. Traditional approaches may introduce biases due to varying 
levels of employee experience or information overload, whereas the "intelligent risk control" platform ensures consistent 
and accurate risk assessments through its robust data processing capabilities and algorithmic advantages. In the context 
of SME loans, traditional methods often face challenges in accurately assessing credit risk due to the non-standardization 
of financial statements, potentially leading to financing difficulties for many promising enterprises. The "intelligent risk 
control" platform leverages multi-source data such as transaction records, tax filings, and industry trends to provide more 
objective and equitable credit ratings, thereby effectively alleviating the financing challenges faced by SMEs.

Regarding practical outcomes, since the platform's inception, China Construction Bank has achieved substantial 
advancements in risk management. The quality of assets has markedly improved, and customer satisfaction has seen a 
notable increase. Customers now experience a more efficient and convenient service process when applying for loans, 
credit cards, and other services. Furthermore, approval times have been considerably shortened, and credit line 
evaluations have become more precise. These improvements underscore the significant potential of AI technology in 
financial risk management, offering valuable insights for financial institutions aiming to refine their risk management 
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strategies during digital transformation. Such enhancements have significantly propelled the overall improvement and 
innovative development of risk control capabilities within the financial industry.

3.2　Feasibility analysis

The case of the "intelligent Risk Control" platform of China Construction Bank exemplifies the practicality and efficacy 
of artificial intelligence in financial risk management. The financial sector possesses vast data resources, providing 
substantial material for AI applications. Advances in big data technology have considerably mitigated challenges related 
to data storage, management, and acquisition. Data quality has markedly improved, and security measures have become 
more sophisticated to ensure data integrity, accuracy, and confidentiality. Continuous advancements in AI algorithms and 
tools, alongside a plethora of open-source frameworks and platforms, facilitate model development and support 
technical feasibility. Moreover, the research team's expertise in programming and data analysis enables effective 
utilization of these technologies. Economically, reduced costs associated with data acquisition and storage, coupled with 
leveraging existing software and hardware resources, render this approach financially viable without necessitating 
significant additional investment.

4　Challenges and coping strategies

4.1　The challenges

4.1.1　Technological problem

When artificial intelligence is employed in financial risk management, several technical challenges emerge, particularly 
concerning the complexity and interpretability of algorithms. Many widely used deep learning models process financial 
data, generate risk assessment outcomes, and provide decision recommendations through intricate internal mechanisms. 
The logical underpinnings and theoretical foundations of these processes are often not easily expressed in an intuitive 
manner, thereby posing significant interpretability challenges. In the context of financial risk management, this 
phenomenon can result in serious consequences. For instance, regulators may find it difficult to fully comprehend the 
principles guiding model decisions, which can impede the development of accurate and effective regulatory frameworks. 
This, in turn, can complicate regulatory efforts and impact decision-making processes.

Simultaneously, ensuring the stability of the model presents a significant challenge. The financial market is inherently 
characterized by continuous change, frequent fluctuations in various economic indicators, and cyclical shocks from 
sudden financial events. This complex and dynamic environment imposes stringent demands on the adaptability of AI 
models. To accurately predict risks and provide reliable decision support under volatile market conditions, models must 
be capable of promptly identifying changes in financial markets, swiftly adjusting parameters and structures, and 
continuously optimizing performance. However, existing models often struggle to cope with these dynamic changes, 
leading to instability, which becomes a critical factor hindering the deeper application of AI in financial risk management.

4.1.2　Shortage of talents

The financial industry is in critical need of interdisciplinary professionals who possess both a profound understanding 
of financial operations and specialized expertise in artificial intelligence technology. Financial practitioners frequently lack 
adequate knowledge of AI technology, which impedes the seamless integration of AI into financial risk management 
processes. On the other hand, AI specialists often have limited familiarity with financial practices, resulting in a potential 
misalignment between the models they develop and actual business requirements.

4.1.3　Regulatory lag

At present, the existing financial regulatory framework is difficult to adapt to the application of AI in financial risk 
management. The new risks posed by AI, including data security issues and algorithmic bias, call for new regulatory 
policies and guidelines to effectively address these challenges. Currently, regulators are still in the early stages of 
developing AI regulations, leading to a lag between technological advances and corresponding policy measures.

4.2　Coping strategy

4.2.1　Technological innovation and improvement

Efforts should be made to strengthen the research and development of artificial intelligence technology and improve 
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the interpretability and transparency of algorithms. Develop and develop visualization tools and illustrate the principles 
of decision-making processes and algorithms, thus facilitating the supervision of regulators and financial institutions. In 
addition, the stability and adaptability of the model can be continuously optimized through real-time data update and 
dynamic adjustment of model parameters to ensure that the model remains responsive to market changes.

4.2.2　Talent training and introduction

Financial institutions should strengthen cooperation with universities, research institutes and other talent centers to 
jointly cultivate compound talents. Universities and colleges will incorporate AI modules into their finance courses to 
produce experts who are well-versed in finance and technology. In addition, financial institutions will actively recruit 
external experts in AI to strengthen their talent pool.

4.2.3　Regulatory innovation and improvement

Regulators should accelerate the formulation of financial regulatory policies and guidelines adapted to the AI era. We 
will define stringent requirements for data security and algorithm compliance and establish a robust regulatory 
framework for the use of AI in financial risk management. At the same time, we will strengthen the deployment of 
regulatory technologies and use AI to improve the efficiency and effectiveness of regulatory processes.

5　Innovativeness of the discipline

For the most part, traditional financial risk management frameworks rely on human expertise and a relatively rigorous 
rules-based system. In the face of complex and changeable financial market environment and huge amount of data, this 
method is not enough to achieve accurate risk control. In traditional studies, risk preferences are usually established 
statically, which limits the adaptability to dynamic market fluctuations.

The innovation of this topic lies in the proposed development of a dynamic risk preference regulatory framework and a 
comprehensive risk management system using artificial intelligence. Taking the "intelligent risk control" platform of China 
Construction Bank as a case, this paper focuses on the use of machine learning algorithms to deeply mine risk information 
from data, so as to realize the dynamic adjustment of risk preference. This study uses artificial intelligence technology to 
monitor real-time market fluctuations and changing financial conditions of institutions as well as customer behavior 
patterns, and realize adaptive adjustment of risk preferences through reinforcement learning and other algorithms. This 
ensures that financial institutions can maintain an optimal risk response posture under different market scenarios.

In addition, this paper makes significant progress in the comprehensiveness of financial risk management. Traditional 
risk management frameworks have mainly focused on managing and controlling specific business processes or relatively 
isolated categories of risk. In contrast, the system developed in this project integrates credit risk, market risk, operational 
risk and other types into a cohesive whole, using artificial intelligence technology for overall analysis and collaborative 
management. In addition, by integrating data from multiple sources, the system breaks down data sirens between 
departments and enables real-time sharing and interaction of risk information. This provides financial institutions with a 
comprehensive risk insight perspective and significantly improves the overall efficiency of risk management. The research 
in this paper opens up a new way for the development of financial risk management theory and practice, and addresses 
the limitations of traditional methods in dynamic total risk management.

6　Summary

This study investigates the application and impact of AI in financial risk management, yielding significant results across 
multiple dimensions. Given the complexity and exponential growth of financial market data, traditional risk management 
approaches face inherent limitations. The advent of AI technology has emerged as a pivotal solution, leveraging its robust 
data processing and analytical capabilities to accurately extract valuable insights from vast amounts of financial data. This 
redefines the paradigm of risk assessment and decision-making, substantially enhancing the efficiency of risk 
management in financial institutions and ensuring the stability of financial markets. Building on this foundation, this 
study establishes clear and comprehensive research objectives and content. It aims to comprehensively analyze the 
current state of AI applications in all aspects of financial risk management,deeply explore its impact mechanisms on the 
risk management process and the operations of financial institutions, and strive to overcome key challenges in its 
application. By systematically evaluating the applicability and potential of core AI technologies such as machine learning 
and deep learning in financial risk identification, measurement, response, and monitoring, a clear framework for 
subsequent research has been established. The research methodology is scientific and rigorous, incorporating case 
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studies from various financial institutions to uncover practical experiences of AI application, thereby providing rich 
empirical data for theoretical research. A literature review was conducted to synthesize previous research findings and 
accurately grasp the research trends and directions. Data simulations and comparative tests further validate the study's 
findings.
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