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Abstract: With the rapid development of big data technology, the accounting functions of
commercial banks face unique transformation opportunities and severe challenges. This
paper first defines the definition and scope of commercial bank accounting functions in the
context of big data and explores their importance and characteristics. Further, it analyzes
the current situation and challenges faced by commercial banks in the transformation of
accounting functions through the adoption of big data technology. Based on these analyses,
the paper proposes a series of specific transformation strategies. Through the
implementation of these strategies, the paper aims to guide commercial banks in effectively
utilizing big data technology to enhance their accounting functions, thereby improving their
adaptability and competitiveness in the fierce market competition.

1. Introduction

With the rapid development and widespread application of big data technology, the accounting
functions of commercial banks are undergoing profound changes. Traditional accounting functions
mainly focused on post-event processing and financial reporting. However, in the context of big data,
the emphasis has shifted towards data-driven decision support and risk prediction. This
transformation not only improves the efficiency and accuracy of accounting work but also
significantly enhances the market adaptability and competitiveness of banks. This paper aims to
explore how the accounting functions of commercial banks should effectively transform under the
impetus of big data technology to address the challenges and opportunities of the new era.

2. Conceptual Basis of Accounting Functions of Commercial Banks in the Context of Big Data
2.1. Definition and Scope of Accounting Functions of Commercial Banks

In the context of big data, the accounting functions of commercial banks have evolved from
traditional bookkeeping and financial reporting to a complex system involving extensive data analysis
and decision support. This function is now defined as the use of advanced data processing
technologies to comprehensively manage and analyze large volumes of structured and unstructured
data, aiming to provide real-time business insights to support the bank’s strategic decision-making
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and operational optimization. It includes but is not limited to data collection, storage, security
management, and efficient analysis through the application of data science and machine learning
techniques[1]. This transformation not only enhances the role of accounting functions in risk
management and compliance but also makes it a key factor in driving business innovation and
improving customer value in banks.

2.2. Importance of Accounting Functions of Commercial Banks

In the current trend, the accounting functions of commercial banks play a crucial role. Firstly, it
provides the necessary data support enabling banks to conduct precise risk assessments and asset
management. By deeply analyzing large volumes of transaction data and market dynamics, the
accounting function helps banks identify potential market risks and opportunities, thereby optimizing
investment decisions and credit strategies. Secondly, the accounting function maintains the financial
health and compliance of banks by ensuring data accuracy and integrity, which is essential for
maintaining the bank's reputation and customer trust in a strictly regulated financial environment.
Additionally, the data insights from the accounting function support new product development and
customer service innovation. Through personalized customer data analysis, banks can offer more
customized services, enhancing customer satisfaction and loyalty.

2.3. Characteristics of Accounting Functions of Commercial Banks

In today's rapidly developing digital era, the accounting functions of commercial banks exhibit
several distinct characteristics. Firstly, they are highly technology-dependent. The daily operations of
accounting functions increasingly rely on advanced information technologies such as data
warehouses, big data analytics tools, and cloud computing platforms. These technologies make data
processing more efficient and precise, supporting complex data analysis and real-time report
generation. Secondly, accounting functions now emphasize more on predictiveness and strategy. By
analyzing historical and real-time data, accounting can not only retrospectively evaluate financial
performance but also predict future trends and formulate corresponding strategies. Lastly, accounting
functions have strong cross-departmental collaboration. In a big data environment, the accounting
department must closely cooperate with the Information Technology (IT) department, risk
management department, and marketing department to jointly drive data-driven business decisions
and innovation[2].

3. The Current State and Challenges of the Transformation of Accounting Functions in
Commercial Banks in the Context of Big Data

3.1. Current State of the Transformation of Accounting Functions in Commercial Banks in the
Context of Big Data

With the rapid development and increasingly widespread application of big data technology, the
accounting functions of commercial banks are undergoing an unprecedented profound transformation.
In this process, most banks have begun to actively integrate advanced big data solutions to
significantly improve data processing capabilities and decision-making efficiency. This
transformation has far-reaching impacts on multiple levels:

Firstly, to address the growing data demand and complexity, banks are deploying advanced data
analysis tools and platforms, such as Apache Hadoop and cloud computing infrastructure. These
technologies not only support the storage and high-speed processing of massive amounts of data but
also allow banks to quickly extract valuable information from vast datasets.
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Secondly, accounting information systems are being redesigned and optimized to accommodate
more complex data integration requirements and the necessity for real-time analysis. This
improvement enables banks to provide financial insights and market forecasts with almost no delay,
greatly enhancing the speed and accuracy of responding to market changes|[3].

Additionally, the role of accounting functions is expanding from traditional financial record-
keeping and reporting to more strategic areas. By effectively utilizing data-driven insights, accounting
departments can now participate more actively in the strategic decision-making process of the bank,
helping to guide product development, service optimization, and customer relationship management.
This not only increases customer satisfaction but also strengthens the bank's position in the
competitive market.

In summary, the introduction of big data technology is fundamentally changing the working
methods and business scope of accounting functions in commercial banks, providing banks with
unprecedented business insights and decision support, thereby promoting overall business growth and
enhancing competitiveness.

3.2. Challenges of the Transformation of Accounting Functions in Commercial Banks in the
Context of Big Data

3.2.1. Challenges of Data Security and Privacy Protection

In the big data environment, protecting data security and privacy has become a major challenge
for commercial banks. With the rapid increase in data volume and the growing diversity of data types,
ensuring that sensitive information is not exposed to unauthorized access and leaks has increased in
complexity and difficulty. Commercial banks must continuously upgrade and strengthen their data
security measures, which involves enhancing data encryption technologies and adopting the latest
cybersecurity solutions[4]. Compliance is also particularly important, as banks need to closely adhere
to increasingly stringent domestic and international data protection regulations to protect customer
information from breaches while maintaining institutional reputation and compliance status.

3.2.2. Shortage of Professional Data Technology Talent

As the accounting functions of commercial banks shift towards a data-driven decision support
model, the demand for professionals with expertise in data science, machine learning, and advanced
statistical analysis has surged. These specialized skills are often scarce among traditional accounting
professionals, leading to a severe skills gap for banks. This talent shortage not only limits the potential
for banks to invest in big data technology but also hinders the effective execution of complex data
analysis tasks, thereby affecting the modernization process of accounting functions and the overall
improvement of business efficiency. Banks urgently need to address this talent shortage to ensure
they can fully leverage the potential of big data, optimize decision-making processes, and enhance
competitiveness.

4. Exploration of Transformation Strategies for Commercial Bank Accounting Functions in the
Context of Big Data

4.1. Strengthening Data Security and Privacy Protection Measures

In the wave of big data, maintaining data security and privacy has become a major challenge for
commercial banks. This not only involves the bank's own risk management and reputation
maintenance but also directly relates to building customer trust and the legality of continuous business
operations. Therefore, strengthening data security and privacy protection strategies is an
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indispensable part of the bank’s transformation strategy.
4.1.1. Implementing Advanced Data Encryption Technologies

Implementing advanced encryption technologies within accounting information systems is one of
the keys to maintaining the security of customer data and other sensitive financial information. By
adopting industry-leading encryption protocols, such as Advanced Encryption Standard (AES) and
Public Key Infrastructure (PKI), banks can ensure the integrity and confidentiality of data during
storage and transmission. AES provides strong symmetric encryption suitable for the rapid and secure
processing of large amounts of data, while PKI uses asymmetric encryption technologies to enhance
data security across network transmissions. Additionally, to further enhance security, banks should
implement Transparent Data Encryption (TDE) and Application Layer Encryption (ALE). These
technologies protect data stored in databases and running in applications, ensuring that even if data
is accessed or stolen without authorization, it remains unreadable due to encryption. This
comprehensive encryption approach is fundamental to ensuring financial data security, helping banks
enhance customer trust, and comply with stringent industry security standards and regulations.

4.1.2. Enhancing Access Control and Authentication Mechanisms

Banks must ensure that only authorized personnel can access sensitive accounting and financial
data to maintain data security and customer trust. Implementing role-based access control (RBAC)
and the principle of least privilege are key measures. These strategies effectively limit access to
sensitive information by ensuring that each user can only access information necessary for their duties,
thereby reducing internal risks. Additionally, introducing multi-factor authentication (MFA) as a
standard configuration for access control systems is crucial. Combining passwords, biometric
technologies (such as fingerprint or facial recognition), and device tokens (such as one-time
passwords generated by mobile apps), MFA significantly enhances authentication security. This
multi-layered protection mechanism ensures that only authenticated users can access important
financial information, preventing unauthorized access and potential data breaches.

4.1.3. Conducting Regular Security Audits and Risk Assessments

Regular security audits and risk assessments are essential to ensure the effectiveness of security
measures and to identify potential risks in a timely manner. Commercial banks should periodically
conduct comprehensive evaluations of the security of their accounting and financial systems,
including in-depth checks of internal controls' strength and potential impacts of external threats.
These audits should not only focus on the technical security aspects but also comprehensively
examine the compliance of data processing and protection policies. To improve audit efficiency and
coverage, banks should also engage third-party security experts for independent assessments,
ensuring objectivity and comprehensiveness.

Through these comprehensive strategies, commercial banks can protect the data security and
privacy of accounting functions in a big data environment and effectively support the continuous
transformation and growth of bank operations. This proactive security management helps banks
enhance customer trust, meet increasingly stringent regulatory requirements, and maintain a
competitive edge in the market.

4.2. Enhancing Data Management and Analytical Capabilities

In the current big data-driven financial environment, enhancing data management and analytical
capabilities is a core element of the transformation of commercial bank accounting functions. With
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the increase in data volume and complexity, banks must adopt innovative measures to maintain a
competitive advantage while ensuring efficient data processing and utilization.

4.2.1. Establishing a Unified Data Management Platform

Commercial banks should build a unified data management platform to achieve centralized storage,
management, and analysis of data. This platform should support the integration of various data types
and sources, including traditional transaction data, customer behavior data, and unstructured data
from social media and the Internet of Things (IoT)[5]. A unified data platform can improve the
efficiency of data access and processing, ensuring data consistency and accuracy, thereby supporting
deeper data analysis and business insights. Additionally, a centralized management platform can help
banks comply with data-related regulatory requirements, such as the General Data Protection
Regulation (GDPR) or the California Consumer Privacy Act (CCPA), by simplifying compliance
processes through centralized control mechanisms.

4.2.2. Applying Artificial Intelligence and Machine Learning Technologies

To fully leverage the potential of big data, commercial banks should widely apply artificial
intelligence (Al) and machine learning (ML) technologies. These advanced technologies can
effectively identify patterns, predict trends, and assist in the decision-making process from large and
complex datasets. For instance, machine learning models play a crucial role in key areas such as credit
scoring, risk management, fraud detection, and customer behavior analysis. By utilizing these
technologies, banks can automate data analysis, significantly improve operational efficiency, and
provide more personalized services based on analytical results. This not only optimizes the customer
experience, enhancing satisfaction and loyalty, but also enables banks to more accurately identify
market demands and predict future trends, thus maintaining a leading position in the competitive
financial market. This data-driven decision support system provides banks with unparalleled business
insights and decision-making advantages.

4.2.3. Strengthening Data Quality Control Processes

Data quality is the cornerstone for banks to effectively use big data for precise decision-making.
Therefore, commercial banks must establish and strengthen data quality control processes to ensure
the accuracy, completeness, and reliability of data. This includes deploying automated data cleansing
tools to correct errors, eliminate duplicates, and regularly conduct data quality reviews. This
systematic quality control process should also include continuous monitoring of data standard
compliance, ensuring that all data inputs adhere to established quality guidelines.

By implementing these measures, banks can significantly improve the credibility of data analysis
results, thereby helping to make more precise business decisions. Additionally, continuous data
quality control helps banks meet increasingly stringent data governance regulatory requirements and
reduces potential compliance risks. Strengthening these data quality control processes enables
commercial banks to enhance their data management capabilities, optimize the customer experience,
and maintain a leading position in the highly competitive financial market. This continuous focus on
and improvement of data quality is a key factor for commercial banks to remain competitive in the
big data era.

4.3. Enhancing Training and Development of Accounting Talent

As big data technology integrates into commercial bank accounting functions, the demand for
professional talent has changed significantly. The transformation of accounting functions requires not
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only existing employees to acquire new skills but also the introduction of new talent with advanced
data analysis capabilities. To adapt to this transformation, banks need to adopt multifaceted strategies
to cultivate and develop accounting talent, ensuring they can work effectively in a data-driven
environment.

4.3.1. Providing Specialized Data Analysis Training

To enable existing accounting teams to adapt to big data applications, commercial banks must
invest in specialized data analysis training. This includes education in statistics, data mining,
predictive modeling, and practical training in using specific data analysis tools such as Statistical
Analysis System (SAS), R, or Python. Through this training, accounting professionals can enhance
their ability to interpret complex datasets, generate insights, and drive business decisions.
Additionally, regular training and workshops can help employees stay updated with the latest data
analysis technologies and industry trends, continuously improving their professional skills and
innovative capabilities.

4.3.2. Introducing Data Science and Analysis Experts

Given that traditional accounting personnel may lack sufficient data science knowledge,
commercial banks should consider directly introducing experts with a background in data science.
These experts can not only immediately strengthen the bank's data processing and analysis
capabilities but also serve as internal coaches, helping existing employees quickly master the
necessary data skills. Their inclusion can accelerate the transformation process of the bank's
accounting functions, enhancing the depth and breadth of data-driven decision-making. Furthermore,
these experts can introduce new technologies and methodologies, further improving the efficiency
and effectiveness of data analysis, enabling the bank to maintain a stronger competitive advantage in
the market while enhancing service quality and customer satisfaction. This strategic talent acquisition
is a crucial step for banks to achieve digital transformation and long-term development[6].

4.3.3. Establishing a Cross-Departmental Collaboration Framework

Accounting work in the big data environment increasingly relies on cross-departmental
collaboration, such as cooperation between the data analysis department and the traditional
accounting department. Establishing an effective cross-departmental collaboration framework can
promote knowledge sharing and teamwork among professionals with different backgrounds and skills.
This cross-departmental collaboration can foster innovative thinking, enhance problem-solving
abilities, and optimize business processes. Through such a framework, banks can better utilize
internal resources and quickly respond to customer needs and regulatory changes in a rapidly
changing market environment.

By adopting these three strategies, commercial banks can effectively enhance the training and
development of accounting talent, laying a solid foundation for the modernization and digital
transformation of accounting functions. This not only helps improve the bank's internal operational
efficiency but also maintains a competitive advantage in the external market, laying a solid foundation
for continuous development.

5. Conclusion

This study demonstrates the implementation and application of big data technology in the
accounting functions of commercial banks, ushering in a new era of accounting practices. Through
in-depth analysis, the paper reveals the importance of technological innovation, enhanced data
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governance, and talent development for commercial banks in a data-driven decision-making
environment. These transformation strategies not only improve the efficiency and security of
accounting functions but also enhance banks' market adaptability and risk management capabilities.
Specifically, the research highlights the crucial role of professional talent in the transformation of
banking accounting functions and proposes effective strategies to address skill shortages through
interdisciplinary training and the introduction of external experts. These findings not only help
commercial banks maintain a leading position in a highly competitive market but also provide
valuable theoretical foundations and practical guidance for future academic research and practical
applications, showcasing their profound theoretical and practical significance.

Acknowledgement

This research is funded by the Hainan Vocational University of Science and Technology, Project
Number: HKKY?2022-04, Project Name: Research on the Transformation Strategies of Commercial
Bank Accounting Functions in the Context of Big Data.

References

[1] Liu Pengfei. Analysis of Commercial Bank Accounting Risks and Prevention Measures in the New Era[J]. Accounting
Study, 2024(09): 143-145.

[2] Guo Yumei, Yuan Cuicui. Transformation Strategies of Commercial Bank Accounting Functions in the Context of Big
Data[J]. Cooperative Economy and Science, 2022(17): 122-123.

[3] Liu Hua. Analysis of the Transformation Practice from Financial Accounting to Management Accounting in
Commercial Banks[J]. Times Finance, 2023(04): 63-65.

[4] Li Jingjing. Pathways for the Transformation of Commercial Bank Accounting Functions Driven by Big Data[J].
China Foreign Capital, 2021(14): 66-68.

[5] Liu Zhi. Digital Transformation of Commercial Bank Accounting Operations[J]. Taxation, 2023, 17(27): 49-51.

[6] Sun Yue, Gao Chunlian, Liu Ziwei. Analysis of the Development of Intelligent Accounting in Chinese Commercial
Banks[J]. Cooperative Economy and Science, 2023(21): 155-157.

20





