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Abstract: The financial industry is rapidly evolving, with data analysis playing a vital role in its 
governance by facilitating risk identification and market surveillance. However, a fundamental 
tension between compliance and efficiency has emerged. Compliance should abide by multiple 
levels of legal norms, rules, and policies, and implement the requirements of data security, data 
privacy, and data quality and standardization. Efficiency can be improved by optimizing technical 
tools, data management and process renovation, and cross-departmental collaboration and resource 
sharing. The balance of the two has to be regulated by some form of regulatory system that puts 
value on compliant rather than efficient, as well as foster cooperation for optimization with 
technology help. This article studies the compliance requirement, efficiency enhancement path, and 
balanced path, which offers some reference for the financial regulatory data analysis to be both 
compliant and effective. 
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1. Introduction 
Financial technology is advancing at a rapid pace.; data analysis becomes key 

backing means for financial control; in particular regarding identifying risks, controlling 
markets and making policies. Financial regulatory authorities, through the collection, 
processing, and analysis of a large amount of financial data, can better understand the 
trend of operation of the financial market, timely discover potential system risk, and 
improve the forward-looking and effective degree of supervision [1]. However, this 
reliance on data analytics also presents regulatory challenges, leading to an inherent 
tension between compliance obligations and operational efficiency. Compliance, as the 
lower limit of finance regulation. The conduction of data analysis activity has to conform 
to related laws, regulations, policy norms, ensure data acquisition, utilization, storage, etc. 
are lawful and riskless, protect legal rights and interests of financial establishments and 
financial consumers. Improving efficiency has become an inevitable demand for financial 
regulation to cope with the fast changes of the financial market. We must enhance the 
speed of our data analysis. This will allow us to respond more swiftly to regulatory issues 
and make better-quality decisions, thereby more effectively addressing complex and ever-
changing financial risks.  Achieving efficiency while strictly adhering to regulatory 
frameworks presents a significant challenge for financial regulators today. 

2. Compliance Requirements for Data Analysis in Financial Regulation 
2.1. Laws, Regulations and Policy Framework 

The legal, regulatory, and policy environment for financial regulatory data analysis 
provides a multi-level, multi-field collaborative structure as a basic behavioral guideline 
and legal basis for regulatory data activities. At the national legal level, the Data Security 
Law and the Personal Information Protection Law establish the fundamental principles, 
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responsible entities, and legal boundaries for data processing, while clearly defining the 
regulatory authorities' obligations in data security and privacy protection. Basic laws of 
the financial industry like the Banking Supervision and Administration Law, Securities 
Law and Insurance Law, according to the regulatory needs of various fields, they specified 
the norms of collecting, reporting and using financial data, providing special legal support 
for the industry. At the administrative regulations and departmental rules level, the policy 
documents issued by the People's Bank of China, the China Banking and Insurance 
Regulatory Commission, the China Securities Regulatory Commission etc, on the 
management of financial statistical data, the management of off-site regulatory 
information system have made more specific provisions for aspects such as the scope, 
format, timing, and storage and transmission safety of the submitted data. At the 
international level, the Basel Accord series and FATF anti-money laundering 
recommendations have facilitated the alignment of China's regulatory data analysis with 
global standards, enhancing both standardization and transparency. 

Norms at all levels complement and connect to form a complete compliance 
constraint system. Financial regulators must fully comply with these regulations when 
conducting data analysis, ensuring that all aspects of data collection, processing, and 
application are conducted within the legal framework. With the deepening of financial 
innovation and the dynamic changes in the market, laws, regulations, and policy systems 
need to establish a dynamic adjustment mechanism, continuously and promptly improve 
the content provisions to meet the compliance requirements of regulatory data activities 
under the new situation, and provide continuous and stable legal guarantees for the 
analysis of financial regulatory data to support the long-term improvement of regulatory 
efficiency and the stable operation of the financial market. 

2.2. Data Security and Privacy Protection Specifications 
Data security and privacy protection are the core principles of financial regulatory 

data analysis compliance. Financial information contains the business secrets of the 
financial institution and the personal information of the financial consumer, so the 
security and privacy of the financial data are closely related to the rights and interests of 
the parties involved and the stability of the financial market. Data breaches, tampering, or 
misuse not only damage financial institutions' reputation and cause economic losses, but 
may also trigger consumer trust crises and even systemic financial risks. Therefore, 
establishing a robust data security and privacy protection framework is a prerequisite for 
financial regulators to conduct data analysis activities. This requires a comprehensive 
control model that integrates technology and management to ensure full-process security 
coverage in data analysis. 

In data security governance, a comprehensive approach must be implemented 
throughout the entire data lifecycle. During collection, strict verification of data source 
legitimacy must be enforced to prevent unauthorized data acquisition. Transmission 
processes should employ encryption and secure tunneling technologies to safeguard 
against data theft or tampering. Storage phases require establishing security-compliant 
systems with granular access controls and multi-replica backup mechanisms to ensure 
data integrity and availability. Processing stages must utilize secure computing 
frameworks and desensitization techniques to avoid direct exposure of raw data. 
Destruction processes should follow irreversible data erasure protocols to prevent 
residual leaks [2]. In privacy protection practices, the principles of legality, propriety, and 
necessity must be strictly adhered to. Consumers must be clearly informed of data usage 
purposes and scopes during collection with explicit consent obtained. Data usage should 
strictly comply with predefined purposes, while pre-sharing desensitization processing 
and approval mechanisms must be implemented. Disclosure processes should rigorously 
control scope based on regulatory requirements. Concurrently, data analysts should 
receive enhanced privacy awareness training to mitigate human-induced leakage risks at 
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the operational level, thereby establishing a coordinated framework for data security and 
privacy protection. 

2.3. Data Quality and Standardization Requirements 
Data quality and standardization are important support for the financial regulatory 

data analysis to comply. They jointly decide the credibility and utilization efficiency of the 
data analysis outcomes. Data quality, as the foundation for scientific regulatory decision-
making, directly impacts the accuracy of risk identification and policy formulation. Data 
standardization serves as the cornerstone for breaking down data silos and enabling cross-
system integration and sharing, playing a pivotal role in enhancing data analysis 
efficiency. Financial regulators must establish a systematic framework for data quality 
control and standardization, providing high-quality, reusable data foundations for 
analytical activities [3]. In terms of data quality control, a multi-dimensional evaluation 
index system with respect to data accuracy, data completeness, data consistency, data 
timely and data effectiveness (Table 1). To ensure the data's quality, manage it well at its 
source, regulate the data reporting behavior of banks, establish a system for data-
verification feedback and correction tracking and clean, validate, and correct the data 
during the analysis time. 

Table 1. Multi-dimensional Evaluation Index System for Data Quality Control. 

Evaluation dimension Core requirements 

Accuracy 
It truly reflects the actual business situation without any errors 

or deviations 

Integrity 
Comprehensively cover the information required for supervision 

without any omissions or omissions 

Consistency 
The meanings of data formats in different systems and at 

different time points are uniform 

Timeliness 
The collection, reporting and update meet the timeliness 

requirements of regulatory decision-making 

Validity 
It meets the regulatory business requirements and has practical 

application value 
To guarantee the quality of data, strengthening the management of the data source 

is needed, normalizing the reporting behaviors of financial institutions should be carried 
out, also to build up a feedback verification system as well as the tracing of rectifying 
errors. During the analysis process, enhanced data cleaning, validation, and correction 
should be implemented. Regarding data standardization, regulatory authorities should 
lead the development of unified specifications, including data element standards, data 
encoding standards, data format standards, and data interface standards. Data element 
standards define attributes such as data definitions and types to ensure comparability, 
while encoding standards provide standardized coding for business entity attributes to 
facilitate identification and processing. Format standard, the storage and exchange 
formats are regulated to ensure smooth transmission. Interface standards improve the 
design of system interaction and improve the efficiency of data circulation. Regulatory 
authorities must promote financial institutions to meet standardized demands, strengthen 
supervision and investigation of enforcement. Realize interconnectivity and integration 
of regulation data with the assistance of standardized data, break the barrier between data 
walls, and lay a good foundation for coordination on improving data analysis efficiency 
and data quality. 
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3. Paths for Improving the Efficiency of Data Analysis in Financial Regulation 
3.1. Technical Tools and Platform Optimization 

Technical tools and platforms form the material foundation for financial regulatory 
data analysis, where their performance and functionality directly determine the efficiency 
and quality of data processing. The rapid advancement of emerging technologies like big 
data, artificial intelligence, and cloud computing has provided robust technical support 
for financial regulatory data analysis. Optimizing technical tools and platforms, 
introducing new technical means, are also important methods to enhance the efficiency of 
data analysis. In terms of the application of big data technology, the regulatory authority 
should establish a high-performance big data processing platform, which relies on 
distributed storage technology, unifies the storage of structured, semi-structured, and 
unstructured data, and breaks the traditional storage space limitation. Leverage 
distributed computing frameworks like Hadoop and Spark to process massive data in 
parallel, dramatically reducing processing time. Meanwhile, data mining, machine 
learning and other technologies are used to mine potential risk features and patterns from 
a large amount of data, and improve the accuracy and timeliness of risk identification and 
early warning. 

The application of artificial intelligence technology is based on the intelligent 
transformation of data analysis [4]. To automatically analyze the data of text such as the 
annual report, announcement, and news of financial institutions using NLP technology, 
important information for understanding the activities of the institution and the market 
can be extracted. Risk prediction models are made by taking advantage of machine 
learning algorithms to create a scientific basis for regulatory choices. Based on the 
intelligent decision support system, after the analysis results are obtained, regulatory 
suggestions are automatically generated to help regulatory personnel make quick and 
correct decisions. Robotic Process Automation (RPA) technology is introduced, 
automating the repetitive processes of data cleaning and format conversion, which 
reduces manual labor and improves efficiency. Cloud computing technology optimizes 
resource allocation through elastic scaling and on-demand distribution. Regulatory 
bodies can flexibly allocate computing and storage resources based on data analysis needs, 
effectively avoiding idle resources. Cloud platform virtualization technology can reduce 
the cost of hardware investment and improve the efficiency of resource utilization. It has 
very good scalability, which can expand the performance and functions quickly together 
with the increase of the volume and the change of the analysis requirements of financial 
data. It also meets the dynamic regulatory needs. The three work together to build an 
efficient and intelligent technical support system. 

3.2. Data Governance and Process Reengineering 
Data governance is an important guarantee for the effective management and use of 

data assets, and process reengineering is an important means to improve the business 
process of data analysis and enhance work efficiency. Strengthening data governance and 
process reengineering can remove the obstacles and bottlenecks of the data analysis 
process, to realize the efficient use of data resources and smooth data analysis process. As 
for data governance, financial regulatory authorities need to establish and improve the 
organizational structure for data governance, define the responsible entities and division 
of responsibilities for data governance, and create a data governance working mechanism 
that has unified leadership and divided responsibilities. Establish and improve data 
governance systems and standards, including data management systems, data quality 
management systems, and data security management systems, to provide institutional 
safeguards for data governance [5]. Also, strengthen the management of data assets, 
comprehensively carry out a check and classification of financial regulatory data, make it 
clear who owns the data and other properties such as its lifecycle, set up a data asset 
directory, and do a good job of managing and supervising data assets. 
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As regards the whole process of process re-engineering, financial regulatory bodies 
have to make a thorough revision and improvement on today`s procedure of data analysis 
on a principle like simple plus easy for work and cooperation. To break the departmental 
boundaries, the segmented processes, and construct an end-to-end data analysis business 
process to make the collection, processing, analysis, utilization, etc. link seamlessly. The 
redundant links and unnecessary approval procedures in the data analysis process should 
be streamlined and eliminated to shorten the process cycle. Effective measures should be 
taken to optimize the bottleneck links in the process to improve the operational efficiency. 
At the same time, process management tools and technologies are introduced to perform 
real-time monitoring and management of the data analysis process, timely detect 
problems in the process operation, and make adjustments to ensure the normal operation 
of the process. 

3.3. Cross-Departmental Collaboration and Resource Sharing Mechanism 
Financial regulation, as a systematic project, includes many regulatory agencies and 

business projects. Interdepartmental cooperation and sharing resources are important 
parts to make the data analysis more efficient. The current financial regulatory field faces 
prominent issues such as departmental data barriers, information communication 
blockages, and resource allocation imbalances. These problems hinder the effective 
integration and utilization of data analysis resources, thereby constraining the full 
realization of regulatory efficiency. Set up, to promote the improvement and setting up of 
cross-departmental coordination and shared mechanism for data analysis. Improving the 
efficiency of financial regulatory data analysis. At the cross-departmental collaboration 
level, it is necessary for regulatory authorities to establish a unified cross-departmental 
collaborative working platform that supports information exchange and business linkage 
among various departments. clarify the responsibilities and divisions of labor of each 
department for data analysis, set up a regular communication and coordination 
mechanism, and exchange work progress and solve common problems through regular 
collaborative meetings. To strengthen cross-domain business collaboration, do joint data 
analysis and regulatory action on cross-financial risks, and pool regulatory forces. At the 
same time, establish a cross-departmental performance evaluation system, including the 
effectiveness of cooperation in the assessment indicators, to encourage each department 
to actively cooperate and improve the efficiency and quality of cooperation. 

The establishment of resource sharing mechanism should be based on a unified data 
sharing platform, breaking down departmental data barriers to achieve centralized 
management and sharing of regulatory data. It is necessary to formulate and improve data 
sharing management measures, clarifying the scope, methods, and permissions of data 
sharing, and standardizing data sharing practices. Unify and standardize the processing 
of shared data to ensure data is consistent and comparable, and provide a good quality 
data base for cross-departmental data analysis. To create a mechanism that stresses both 
incentives and constraints on data sharing. Departments that demonstrate outstanding 
performance in data sharing will receive commendations and rewards, while those that 
refuse to share data or fail to meet quality standards will face accountability measures. 
Meanwhile, enhanced security management for shared data will be implemented, 
including the establishment of data access control and audit mechanisms to prevent risks 
of data leakage and misuse. With regards to the cross-department creation of 
collaboration as well as shared resources, the optimal allocation and circulation of the 
overall financial regulatory data analysis resources has been realized with the overall 
effect provided in full support of tackling financial risks and stabilizing the overall 
financial market. 
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4. Balanced Strategies for Improving the Compliance and Efficiency of Data Analysis 
in Financial Regulation 
4.1. Establish a Regulatory System That Prioritizes Compliance and Is Compatible with 
Efficiency 

Building a system that is compatible with compliance orientation and efficiency is 
the foundation for achieving a balance between compliance and efficiency. Financial 
regulatory authorities must take compliance as the core goal at every stage of data analysis, 
strictly abide by all laws, regulations and policy norms, and ensure that the compliance 
red line is not crossed. Efficiency optimization emphasizes that under the premise of 
compliance, the analysis process and methods should be flexibly adjusted according to 
the regulatory business requirements and data characteristics, so as to coordinate 
efficiency improvement with compliance requirements and achieve the unification of the 
two. The design of the regulatory system should establish a data analysis framework 
based on compliance, clearly define compliance goals and requirements, and incorporate 
compliance reviews throughout all stages. At the beginning of data analysis, the initiation 
of a project is also required to carry out compliance evaluation, so as to ensure that the 
project is in line with the law, rules and policies. The data collection stage should 
rigorously check the compliance of sources to prevent illegal data collection. The data 
processing and analysis stage should establish a compliance inspection mechanism to 
timely rectify any violations. In the application stage of the results, we need to make sure 
that the application is legal and not used for illegal purposes. 

At the same time, process differentiated design should also be carried out according 
to the different requirements of priority and timeliness of regulatory business. For 
businesses with high risk and low timeliness, strictly perform compliance operations to 
ensure the correctness and safety of data. For enterprises with low risks and high 
requirements for timeliness, processes can be appropriately simplified under the premise 
of compliance to enhance efficiency. Moreover, establish a dynamic assessment 
mechanism for compliance and efficiency, regularly assess the compliance and efficiency 
of data analysis activities, and adjust the content of the regulatory system according to the 
results. For the compliance issues identified during the assessment process, timely 
rectification and strengthened management are necessary. For the inefficient links, 
analyze the reasons, optimize and improve under the premise of compliance. By 
establishing a regulatory system that places equal emphasis on compliance and efficiency, 
we must not only set bottom-line standards for the compliance of financial data analysis 
but also achieve a significant improvement in efficiency, thereby providing strong support 
for the orderly development of financial regulatory work. 

4.2. Empower with Technology to Achieve Coordinated Optimization of Compliance and 
Efficiency 

Technology empowerment is an important way to realize the coordination of 
compliance and efficiency in data analysis of financial regulation. with the help of more 
developed technology. On one hand, the compliance management is getting better. On 
the other hand, we can lower the level of compliance, and then enhance our data analysis. 
Coordinate and improve with each other. Financial regulatory authorities should fully 
leverage emerging technologies such as big data, artificial intelligence and blockchain to 
enhance compliance and efficiency. In terms of compliance management, the entire 
process of information analysis is automated through technical means to meet compliance 
requirements. For example, through the application of artificial intelligence technology to 
establish a compliance detection model, real-time monitoring can be carried out on the 
process such as data collection and processing, data analysis, etc., and automatic violation 
discovery and early warning can be achieved, thereby improving the timeliness and 
accuracy of compliance management. Leveraging blockchain's tamper-proof and 
traceable features, the system fully records data flow processes, ensuring verifiable 
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sources and trackable destinations. This enhances data transparency and regulatory 
compliance while effectively preventing data tampering and misuse. By applying data 
encryption technology to process sensitive data, it safeguards security and privacy, 
significantly reducing leakage risks. 

Technological empowerment could make improvements to the efficiency of the data 
analysis process as well, allowing for a more accelerated rate and better quality in the data 
processing and analyzing. Big data technology can quickly process and analyze a large 
amount of data. Artificial intelligence technology can help to realize the intelligence and 
automation of data analysis. Cloud computing technology is helpful for resource 
allocation and utilization to be elastic. At the same time, through the integration of 
technology, we build an integrated data analysis platform to achieve seamless connection 
of data collection, processing, analysis and application, reduce the time of data flow and 
improve the overall efficiency of data analysis. 

5. Conclusion 
In terms of finance technology standpoint of view, data analysis helps to reinforce 

the finance supervision. Both compliance and efficiency are indispensable, and striking a 
balance between them is central to the high-quality development of financial oversight. 
This article conducts a systematic review of compliance requirements for financial 
regulatory data analysis, covering three main dimensions: laws, regulations, and policy 
frameworks; data security and privacy protection; and data quality and standardization. 
Concurrently, it makes efficiency improvement clear such as technical improvement, data 
governance and process improvement, and interdepartmental cooperation. To achieve 
this essential balance, a regulatory atmosphere must be built that stresses compliance yet 
remains effective. Processes need to be designed differently according to business 
characteristics, big data, artificial intelligence, and blockchain should be used to support 
coordinated development between intelligent compliance management and efficient data 
analysis. 
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