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Abstract. This paper discusses the application of big data technology in financial regulation, 
especially its important role in compliance, risk monitoring and transparency improvement. With the 
rapid development and digital transformation of the financial industry, the amount of data generated 
by financial institutions has increased dramatically, and big data technology has become a key tool 
for improving the efficiency and accuracy of financial regulation. By analysing market data, 
transaction data and customer behaviour data, etc., big data technology can help financial regulators 
establish risk early warning models, identify and deal with possible risk hazards in a timely manner, 
and improve the foresight and effectiveness of risk monitoring. At the same time, big data technology 
can also promote compliance inspection and supervision, and through in-depth analysis of financial 
institutions' business data and customer data, etc., it can discover possible irregularities or abnormal 
transactions, and maintain the fairness and order of the financial market. In addition, the application 
of big data technology also enhances the transparency of financial supervision, making the operation 
of the financial market more open and transparent and helping to enhance market confidence. This 
paper aims to provide financial regulators with references and guidance on the use of big data 
technology for regulatory purposes. 
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1. Introduction 

In today's era of global economic integration, the complexity of financial markets is increasing 
day by day. The frequency and innovation of financial activities make financial regulation face 
unprecedented challenges. At the same time, the rapid development of big data technology has 
brought new opportunities for financial regulation. Big data technology can process massive and 
diversified data, provide more accurate and real-time information for financial supervision, and thus 
improve the compliance, risk monitoring ability and transparency of financial supervision. 

The importance of financial regulation cannot be overstated. It is not only related to the sound 
operation of financial institutions, but also to the stability of the entire economic system. The 
traditional means of financial supervision are often inadequate in the face of the rapidly changing 
financial market. The application of big data technology, on the other hand, can make up for the 
shortcomings of traditional regulation and provide more powerful tools for financial regulation. 

This thesis will delve into the application of big data in financial regulation, including compliance, 
risk monitoring and transparency enhancement. By comprehensively analysing the application of big 
data in financial regulation, it aims to provide useful references for financial regulators and financial 
institutions to better meet the challenges of the financial market and achieve its stability and healthy 
development. 

2. Theoretical Foundations Related to Financial Regulation and Big Data 

2.1 Connotation and Development History of Financial Regulation 

Financial regulation refers to the restrictions and regulations imposed by a specific government 
agency on the subject of financial transactions, covering financial supervision and management. Its 
main bodies include the Central Bank, the State Administration of Financial Supervision and 
Administration, etc., and its targets include the banking industry, non-banking financial and quasi-
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financial institutions [1]. The objectives are to maintain financial order, safeguard interests, promote 
the health of the industry, ensure the proper disbursement of loans, prevent excessive concentration 
of risk, reduce the impact of bank failures, facilitate the transmission of monetary policy and provide 
risk information. 

China's financial regulatory history has gone through many stages: the start-up period (1949 - 
1978), when the PBoC had multiple roles, and regulation was planned and administrative; the 
transition period (1979 - 1991), when specialised financial institutions emerged, and the PBoC 
became an independent regulator, with administrative management being the mainstay; the 
development period (1992 - 2003), when the market economy gave rise to specialised regulators and 
regulations, and sectoral regulation was established; The period of improvement (2004 - 2017), 
institutional and legal improvement, deepening regulatory coordination; the period of change (2018 
- present), the establishment of the Financial Commission, the merger of the Bank of China and the 
Insurance Corporation, and the adaptation to the new state of finance. 

2.2 Overview of Big Data Technologies 

Big data is a collection of data that exceeds the processing capacity of traditional databases, with 
four main characteristics: the volume of data has risen from terabytes to more than petabytes; the 
types of data cover logs, videos, and other structured, unstructured, and semi-structured data; the 
speed is fast, following the law of one second; and the value density is low, with little useful 
information. 

Its technology contains a variety of types: data storage has Hadoop's HDFS and other distributed 
file systems and MongoDB and other NoSQL databases; data processing relies on MapReduce, Spark 
and other frameworks and engines; data analysis relies on data mining, machine learning algorithms 
and visualisation techniques, the former to explore the laws, the latter to visually present the data. 

 

 

Figure 1. Overview of big data technologies 

2.3 Big Data and Financial Regulation Relevance Theory 

Big data has a profound impact on financial regulation: in terms of compliance, it automates 
monitoring reports to capture violations in real time; strengthens anti-money laundering and anti-
fraud, and accurately identifies cross validation of multi-source data; and promotes digital 
interpretation of supervisory rules to help organisations comply with regulations. At the risk 
monitoring level, we optimise credit risk assessment and early warning, integrate internal and external 
data modelling; monitor market risks in real time to capture fluctuations; upgrade operational risk 
prevention and control, and analyse process data to find risk points [2]. In terms of transparency 
enhancement, we have promoted the construction of an information disclosure and sharing platform 
to facilitate disclosure by institutions and efficient collection and analysis by regulators; and 
visualised regulatory performance to increase public confidence. Big data and financial regulation 
interact with each other, with the former empowering regulation and the latter promoting its 
application in the financial field, jointly shaping a new paradigm of financial regulation, addressing 
the complex and volatile challenges of the financial market, safeguarding the sound operation and 
sustainable development of the financial system, building a solid foundation for stable economic 
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growth, balancing the vitality of innovation and regulatory constraints in the wave of financial 
innovation, and leading the financial industry in a new direction of healthy development. 

3. Big Data in Financial Regulatory Compliance 

3.1 Automation of Compliance Monitoring and Reporting 

During data collection, Big Data aggregates massive data from multiple channels, such as financial 
institutions' business, transactions, customer information and external markets, economy and policies, 
to ensure comprehensiveness and accuracy. In the analysis stage, MapReduce, Spark and other 
technologies are used, combined with data mining and machine learning algorithms, such as 
knowledge mapping to build a business relationship network, and artificial intelligence models to 
analyse complex scenarios and dig out potential compliance risk points [3]. In the report generation 
process, the analysis results will automatically produce a report containing problems, risk assessment 
and rectification recommendations for regulatory and financial institutions to take action. Like 
Meishan Dongpo public security to combat money laundering crimes, borrowing big data to trace 
more than 20 billion illegal capital flow; cross-border e-commerce B2B payment field, the platform 
with AI + big data algorithms to judge the background of foreign trade funds, fusion of non-structural 
data to enhance risk control, but also review the freight forwarding funds flow warning, financial 
technology innovation applications such as Zhejiang Bank Digital Intelligence anti-money laundering 
system, etc. are also very effective, strong support for compliance monitoring. 

3.2 Enhanced Anti-money-Laundering and Anti-fraud Monitoring 

Processing massive data to integrate internal and external information to provide support for 
monitoring. In the case of anti-money laundering, real-time analysis of transaction data, knowledge 
graphs to lock the abnormal flow of funds and related transactions, cross-border e-commerce payment 
platforms to strengthen the wind control, restore the flow of funds warning. Anti-fraud relies on cross 
validation of data from multiple sources, combined with customer multivariate data to build a 
detection model, anomalies that is early warning. Fintech innovation in the field of anti-money 
laundering to deepen the application of big data, banks and institutions to use cutting-edge technology, 
all-round, accurate, intelligent control of money laundering risk, improve the monitoring efficiency 
and accuracy, for the supervision of building a solid defence. 

3.3 Digitalisation and Intelligent Interpretation of Regulatory Rules 

Big data converts regulatory rules from documents to structured data, extracts the key through 
natural language processing, classifies and codes them, and quantifies them into indicator parameters. 
Machine learning and artificial intelligence algorithms to build interpretation models, new business 
now, the system according to the model to determine compliance and explain the rules to help 
institutions understand compliance. And can be dynamically updated and optimised, according to 
market changes in the collection of information, anti-money laundering supervision can be set up 
digital indicators to monitor transactions, intelligent interpretation of regulations and warnings, 
according to the actual optimisation of indicators and models, to ensure the stability and security of 
the financial market, digital, intelligent means to enhance the effectiveness and consistency of the 
supervision to cope with the challenges of the financial market complexity and volatility, escorting 
the financial industry to move forward in a stable and compliant way to safeguard the financial order 
and the interests of the public, and promote the financial supervision to a new level and the public 
interest. financial supervision to a new height and new precision, to adapt to the wave of financial 
innovation and development. 
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4. Big Data to Help Financial Risk Monitoring 

4.1 Credit Risk Assessment and Early Warning Optimisation 

The limitations of traditional credit risk assessment models are becoming more and more 
prominent, as they rely excessively on historical financial data and credit records, and are unable to 
comprehensively capture the dynamic changes in the credit status of enterprises or individuals. The 
emergence of big data technology breaks this shackle and builds a more three-dimensional and 
comprehensive credit portrait by extensively integrating data from multiple sources. Transaction flow 
and repayment records within a financial institution record in detail a customer's financial transactions 
and debt repayment behaviour, while tax and utility bill payments reflect their economic stability and 
integrity from the side[4]. Social media behaviour and e-commerce transaction data add a new 
dimension to credit assessment, revealing customers' consumption habits, social influence and 
potential spending power. 

Based on this wealth of data, machine learning algorithms come into their own. By learning and 
analysing massive amounts of data, the algorithms are able to accurately mine the non-linear 
correlations between the data and identify risk factors that are difficult to detect with traditional 
models, so as to construct a more forward-looking and accurate credit scoring model. For example, a 
small e-commerce company, although its financial statements show stable profitability, big data 
analysis reveals an increase in negative reviews on social media and a longer payment cycle in the 
supply chain, signalling a rise in potential credit risk. With real-time data processing capabilities, the 
early warning system is able to capture subtle signs of credit deterioration and issue timely alerts. 
Accordingly, financial institutions can adjust their credit strategies in advance, either by increasing 
collateral requirements, tightening loan limits, or strengthening the frequency of post-credit 
monitoring, effectively reducing potential losses, optimising risk-return allocations, and enhancing 
the overall ability of the financial system to cope with credit risks. 

4.2 Real-time Monitoring and Analysis of Market Risk 

The financial market is changing rapidly and risks are hidden therein. Big data technology, with 
the help of high-frequency data collection means, extensively collects massive transaction data from 
stocks, bonds, foreign exchange, futures and other diversified markets, covering key information such 
as price fluctuations, turnover, transaction frequency, etc., so as to realise near-real-time updates of 
market dynamics. Time series analysis based on deep learning and optimised value-at-risk (VaR) 
models act as a "detector" of market risk, accurately quantifying market risk indicators and keenly 
capturing risk signals such as reversal of market trends, abnormal spikes in volatility and sudden 
changes in asset correlation. 

During the period of severe stock market volatility, the big data system quickly analyses the flow 
of funds and linkage between various sectors and individual stocks, and accurately locates the risk 
concentration area. If a concept plate is found to have a large influx of funds and unusually enlarged 
turnover in the absence of substantial benefits, the system provides timely warnings to alert investors 
to the risks and help them adjust their portfolios to avoid losses; the regulatory authorities take this 
opportunity to monitor systemic risks, simulate the impact of extreme market scenarios on financial 
institutions through stress tests, assess the stability of the financial system, and formulate liquidity 
support, capital replenishment, and other response plans in advance, to maintain a fair and orderly 
market. Maintaining a fair and orderly market, safeguarding the sound operation of the financial 
market in a complex environment, and enhancing the efficiency of resource allocation and overall 
anti-risk resilience. 

4.3 Operational Risk Identification and Prevention and Control Escalation 

Operational risks are like "reefs" hidden within financial institutions, threatening the safety of 
financial operations. Big data accurately locates potential risk points, such as execution delays caused 
by cumbersome processes, irregular operations by employees, and failures caused by aging systems, 
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through deep mining of data from all aspects of a financial institution's business processes, especially 
system logs of transaction order execution, account management, and clearing and settlement. Data 
visualisation and process mining technology can present complex business processes visually, clearly 
trace the path of risk transmission, and reveal the risk links and abnormal patterns hidden in the depths 
of the business[5]. 

Taking the analysis of traders' operation behaviour as an example, the big data system monitors 
the sequence of traders' operation behaviour in specific time periods, and finds that frequent ultra-
authority trading, trading time and abnormal market fluctuations are highly correlated with violations 
or abnormal operation habits, and stops and investigates them in depth in a timely manner, so as to 
prevent the risk of internal fraud; at the same time, it monitors the relationship between the system's 
response time and trading volume, and provides early warning and optimises the system's resource 
allocation when the trading volume increases suddenly, so as to prevent trading congestion and 
system crashes. Prevent transaction congestion and system collapse. Based on the results of big data 
analysis, financial institutions make internal efforts to optimise business processes, strengthen 
internal controls, and carry out targeted employee risk training and real-time monitoring; the 
regulatory authorities formulate and refine operational risk supervision indicators and norms from an 
industry perspective, forming a collaborative internal and external prevention and control pattern to 
reduce operational risk losses and reputational damage, build a solid foundation for the sound 
operation of financial institutions, and safeguard the rights and interests of financial consumers and 
market confidence to ensure that the financial system operates efficiently and effectively on a safe 
track. Ensure that the financial system operates efficiently on a safe track. 

5. Big Data to Enhance Transparency in Financial Regulation 

5.1 Information Disclosure and Sharing Platform Construction 

In the field of financial regulation, the application of big data technology has greatly facilitated the 
construction of information disclosure and sharing platforms, thereby enhancing regulatory 
transparency. Through the big data platform, financial institutions are able to disclose relevant 
information more conveniently and comprehensively, while regulators are able to efficiently collect, 
integrate and analyse such data to form a more comprehensive and in-depth understanding of the 
financial market. 

Improved information disclosure is key to enhancing the transparency of financial regulation. Big 
data technology enables financial institutions to record and disclose information on their business 
operations, financial conditions, risk management and other aspects in real time and accurately. This 
information covers not only traditional financial statements and business reports, but also multi-
dimensional content such as transaction flow, customer behaviour data, and market trend forecasts. 
Through the big data platform, this information can be quickly and accurately delivered to regulators 
and the public, effectively reducing the risk of information asymmetry. 

At the same time, big data technology has facilitated the construction of an information-sharing 
platform. On the platform, regulators, financial institutions and the public can obtain the financial 
information they need in real time and achieve information interconnection. Such information sharing 
not only helps regulators to detect and correct violations by financial institutions in a timely manner, 
but also provides financial institutions with more comprehensive and accurate market information, 
helping them to make more informed business decisions. 

In the construction of the information disclosure and sharing platform, the application of big data 
technology is also reflected in the standardisation and normalisation of data. By developing uniform 
data standards and formats, big data technology ensures the consistency and comparability of 
information among different financial institutions, thereby improving the availability and accuracy of 
information. 
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5.2 Regulatory Performance Assessment and Visualisation 

Through big data technology, regulators are able to conduct a comprehensive and objective 
assessment of financial institutions' compliance, risk control capabilities, market competitiveness, 
etc., providing strong support for the formulation of more precise regulatory policies. 

In regulatory performance assessment, big data technology can collect and analyse in real time and 
accurately various business data of financial institutions, including key indicators such as transaction 
volume, transaction frequency and risk exposure. Through in-depth mining and analyses of such data, 
regulators are able to identify potential risks and problems of financial institutions in a timely manner 
and take appropriate regulatory measures. 

At the same time, big data technology also provides a wealth of visual presentation means, making 
the results of regulatory performance assessment more intuitive and easy to understand. Through 
charts, curves, animations and other forms, big data technology transforms complex financial data 
and assessment results into easy-to-understand visual information, providing regulators and the public 
with a more intuitive and comprehensive view of regulatory performance assessment. 

In summary, the application of big data technology in financial regulation not only enhances the 
transparency and accuracy of information disclosure, but also promotes the construction of 
information sharing platforms as well as the development of regulatory performance assessment and 
visual presentation. These applications not only help regulators to better fulfil their regulatory 
responsibilities, but also provide financial institutions with more comprehensive and accurate market 
information, and promote the stability and healthy development of the financial market. With the 
continuous development and improvement of big data technology, the prospect of its application in 
the field of financial regulation will be broader. 

6. Practical Case Study of Big Data Application to Financial Regulation 

6.1 Selection and Introduction of Typical Cases at Home and Abroad 

(1) Domestic Case: The People's Bank of China's Big Data Platform for Financial Regulation 
The People's Bank of China, as China's main financial regulator, has actively introduced big data 

technology in recent years and constructed a big data platform for financial regulation. The platform 
achieves comprehensive monitoring and analysis of the financial market by integrating data from 
financial institutions, markets, macroeconomics and other aspects. 

In terms of compliance, the platform makes use of big data analysis technology to conduct real-
time monitoring of financial institutions' transaction data, customer information and other information, 
so as to detect and warn of potential violations in a timely manner [6]. For example, by building an 
anti-money laundering monitoring system, the platform is able to automatically analyse transaction 
data, identify unusual transaction patterns and effectively combat money laundering crimes. 

In terms of risk monitoring, the platform makes use of big data technology to conduct a 
comprehensive assessment of the credit risk, market risk and operational risk of financial institutions. 
By integrating internal and external data, it builds risk early warning models to achieve real-time 
monitoring and early warning of risks. This not only improves the risk management capabilities of 
financial institutions, but also provides regulators with a more accurate basis for risk assessment. 

In addition, the platform facilitates information disclosure and sharing. Financial institutions report 
relevant information to regulators through the platform, while regulators use big data technology to 
integrate and analyse it to form a comprehensive understanding of the financial market. At the same 
time, regulators also release relevant information to the public through the platform, improving the 
transparency of the financial market. 

(2) Overseas Case: Big Data Application for Financial Regulation in the U.S. Federal Reserve 
System 
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The United States Federal Reserve System, as one of the most important central banks in the world, 
has also actively used big data technology to enhance the effectiveness of financial regulation. Its big 
data applications are mainly reflected in the following aspects: 

In terms of compliance, the United States Federal Reserve System uses big data analytics to 
monitor financial institutions' transaction data in real time to detect potential violations. For example, 
by building an anti-fraud monitoring system, the system is able to automatically analyse transaction 
data to identify fraud and protect consumer rights. 

In terms of risk monitoring, the United States Federal Reserve System uses big data technology to 
conduct a comprehensive assessment of the credit risk and market risk of financial institutions. By 
integrating macroeconomic data, market data and the internal data of financial institutions, it 
constructs risk early warning models to achieve real-time monitoring and early warning of risks. This 
helps financial institutions to take timely risk response measures and reduce risk losses. 

In terms of transparency enhancement, the United States Federal Reserve System has achieved 
automation and intelligence in information disclosure through a big data platform. Financial 
institutions report relevant information to regulators through the platform, while regulators use big 
data technology to integrate and analyse it to form a comprehensive understanding of the financial 
market. At the same time, regulators also released relevant information to the public through the 
platform, improving the transparency of the financial market. 

6.2 Case Effectiveness Evaluation and Lessons Learnt 

(1) Effectiveness evaluation 
As can be seen from the above domestic and international cases, the application of big data 

technology in financial regulation has achieved remarkable results. In terms of compliance, big data 
technology can monitor the transaction data of financial institutions in real time, detect and warn 
potential violations in a timely manner, and improve the accuracy and timeliness of supervision. In 
terms of risk monitoring, big data technology can comprehensively assess the credit risk, market risk, 
operational risk, etc. of financial institutions, providing regulators with a more accurate basis for risk 
assessment. In terms of transparency enhancement, big data technology facilitates information 
disclosure and sharing, improves the transparency of the financial market, and enhances public 
confidence in the financial market. 

(2) Lessons learnt 
Data integration and sharing are key: the application of big data technology in financial regulation 

requires the realisation of data integration and sharing. Through the construction of a big data platform, 
data from financial institutions, markets, macroeconomics and other aspects should be integrated and 
interconnected to provide comprehensive and accurate information support for supervision. 

Technical innovation and application give equal importance: in the application process of big data 
technology, it is necessary to constantly innovate technical means to improve the accuracy and 
efficiency of data analysis. At the same time, it is also necessary to focus on the application of 
technology to ensure the practical application of big data technology in financial supervision. 

Synergistic promotion of regulatory policies and technological innovation: driven by big data 
technology, financial regulatory policies need to be constantly innovated and improved. Regulators 
need to pay close attention to market dynamics and technology development trends, adjust regulatory 
policies in a timely manner, and ensure the adaptability and effectiveness of financial regulation. 

7. Challenges and Strategies for Big Data Applications 

7.1 Data Quality and Security Issues 

(1) Challenge analysis 
In the process of applying big data to financial regulation, data quality and security issues pose the 

primary challenge. Data quality directly affects the accuracy and reliability of analysis results. If there 
are errors, omissions or inconsistencies in the data sources, the conclusions drawn based on these data 
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will be greatly undermined. In addition, data security risks cannot be ignored, including data leakage, 
unauthorised access and tampering, which can pose serious threats to the privacy of financial 
institutions and customers. 

(2) Coping strategies 
Establishment of a data quality management system: strict standards for data collection, storage, 

processing and analysis are established to ensure the completeness, accuracy and timeliness of data. 
Strengthening data security protection: Advanced encryption technology, access control and 

auditing mechanisms are used to protect data during transmission and storage. At the same time, 
regular security assessments and vulnerability scans are conducted to identify and repair potential 
security risks in a timely manner. 

Enhancing data governance capacity: establishing a data governance framework, clarifying data 
ownership, use and management responsibilities, strengthening data life-cycle management, and 
ensuring the compliant use and effective governance of data. 

 

 

Figure 2. Data quality and security issues 

7.2 Technical and Human Resource Bottlenecks 

(1) Challenge analysis 
The rapid development of big data technology has put forward higher requirements for the 

technical capabilities and talent pool of financial regulatory institutions. However, at present, many 
financial regulators still suffer from technological backwardness and talent shortage in the application 
of big data technology, which limits the in-depth application of big data in financial regulation. 

(2) Coping strategies 
Increase investment in technology research and development: Financial regulators should increase 

investment in research and development of big data technology, introduce advanced data processing 
and analysis tools, and enhance their technological strength. 

Cultivate professionals: through training, introduction and cooperation, cultivate a group of 
composite talents who understand both finance and big data, so as to provide talent guarantee for the 
application of big data in financial regulation. 

Establishment of an industry-university-research co-operation mechanism: Strengthening co-
operation with universities, research institutes and enterprises to jointly carry out research on big data 
technology and application innovation, and to promote the wide application of big data technology in 
the field of financial supervision. 

7.3 Lagging Regulatory Policies and Laws 

(1) Challenge analysis 
With the rapid development of big data technologies, financial regulatory policies and legal 

frameworks are facing the problem of lagging behind. Existing regulatory policies and legal systems 
may not be able to fully adapt to the needs of the application of big data technologies in financial 
regulation, leading to problems such as regulatory gaps or over-regulation. 

(2) Coping strategies 
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Improvement of regulatory policies: Financial regulators should pay close attention to the 
development trend of big data technology, revise and improve regulatory policies in a timely manner, 
and ensure the adaptability and effectiveness of regulatory policies. 

Strengthening legal safeguards: Promoting the formulation and improvement of relevant laws and 
regulations, clarifying the scope of application and authority of big data in financial supervision, and 
protecting the legitimate rights and interests of financial institutions and customers. 

Establishment of a cross-sectoral collaboration mechanism: Strengthening collaboration between 
financial regulators and other government departments, industry associations and enterprises to 
jointly study and resolve legal and policy issues encountered in the financial regulation of big data 
technologies. 

8. Conclusion and Outlook 

The application of big data technology in financial regulation provides strong support for 
improving compliance, risk monitoring capabilities and transparency. However, challenges such as 
data quality and security issues, technology and talent bottlenecks, and lagging regulatory policies 
and laws still need to be faced and solved together. In the future, with the continuous development 
and improvement of big data technology, financial regulators should continue to strengthen the 
application and innovation of big data technology, and continuously improve the effectiveness and 
level of supervision. At the same time, we should also actively promote the formulation and 
improvement of relevant laws and regulations, so as to provide solid legal protection for the extensive 
application of big data technology in financial supervision. It is believed that in the near future, big 
data technology will play a more important role in the field of financial supervision and contribute 
more to the stability and healthy development of the financial market. 
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