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Abstract: The traditional financial bookkeeping method needs to rely on a centralized bookkeeping
system, which has the risk of single point of failure and data tampering. By adopting distributed
accounting technology, all participants can have identical ledgers, and any party’s accounting
behavior can be quickly confirmed and verified by other nodes, greatly improving the accuracy and
reliability of financial information. Therefore, this article studied distributed accounting to assist in
financial digitization and information quality improvement. This article mainly used system design and
data comparison to analyze the capabilities of distributed accounting systems and compare the
improvement of financial information quality. Experimental data showed that in a distributed
accounting system, the accuracy of financial data is over 80%, and the recall rate is over 90%.
Therefore, distributed accounting technology has great potential for development, providing new
standard models for financial management, improving financial digitization and information quality,
and ultimately achieving automation and intelligence in finance.
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1. Introduction

Distributed accounting can greatly improve the efficiency and information quality of financial
digitization, making financial data more reliable, accurate, and secure. The traditional centralized
accounting model has many problems, such as data opacity, easy tampering, and high operating costs.
By adopting distributed accounting technology, these problems can be effectively solved, and it has
higher scalability and robustness. Some data shows that through distributed accounting technology, the
accuracy and real-time performance of financial information can be greatly improved, while reducing
the security risks and operational costs brought about by centralized storage methods.

Distributed accounting is a digital accounting processing method based on blockchain technology,
which can achieve decentralized accounting and transactions with high security and transparency. It can
effectively assist in financial digitization and improve the quality of financial information. There are
many theories related to researching distributed accounting systems and studying financial digitization
and information quality. For example, some scholars have proposed using blockchain technology to
design distributed databases and apply it to analyze data variability [1-2]. Some scholars also suggest
that using blockchain technology can conduct health research on distributed accounting ledgers [3-4].
In addition, some scholars have conducted in-depth research on the risks of enterprises and the security
of information management systems, proposing the impact of vulnerabilities on financial situations
[5-6]. In distributed accounting systems, accounting data is stored in a chain structure to prevent data
tampering and loss. At the same time, financial information can also be extracted from historical ledger
data for analysis based on data structure rules, helping enterprises make financial decisions.

Comparing the advantages and disadvantages of distributed accounting systems for traditional
financial information processing methods, selecting suitable financial information processing methods
can minimize the cost of information extraction, operation, and maintenance, and provide high-quality
and available information support for financial management within an appropriate time frame. Through
the combination of off chain technology and on chain technology, research is conducted on how to
integrate existing financial systems and blockchain technology, and innovate methods and approaches,
in order to provide more complete technical services and decision support for financial management.
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2. Financial Digitization and Information Quality of Distributed Accounting
2.1 Distributed Accounting

Distributed accounting is a decentralized financial data management method based on blockchain
technology, which can achieve transparent, traceable, and tamper proof transactions [7]. Meanwhile,
financial digitization, as a digital technology transformation, is committed to digitizing traditional
financial processes and improving business processing efficiency and financial visibility of enterprises
through technologies such as cloud computing, big data, and artificial intelligence.

At the technical level, distributed accounting technology and financial digitization technology have
many commonalities, including data storage, encryption algorithms, smart contracts, and other aspects.
The development of financial digitization technology has also promoted the in-depth application and
development of distributed accounting technology, providing it with broader application fields and
more comprehensive technical support. At the innovation level, the combination of distributed
accounting technology and financial digitization technology can also bring new business models and
business opportunities. With the support of blockchain technology, reliable cross-border trade
transactions and digital management of supply chain finance can be achieved, providing enterprises
with more efficient, secure, and transparent services [8]. At the level of correlation, the application of
distributed accounting technology and financial digitization technology would also affect the entire
industry chain. The emergence of distributed accounting technology can improve the efficiency and
security of cross-border finance and cross-border payments, and change the business model of
traditional banking industry. Financial digitization can help enterprises better manage processes, reduce
costs, and improve efficiency. The combination of the two can not only promote the digital
transformation of enterprises, but also drive the transformation of financial, manufacturing, logistics
and other industrial chains.

Distributed accounting is a digital financial management method based on blockchain technology,
which can achieve decentralized storage and management of data, ensure data security and authenticity,
and improve the processing efficiency of financial information [9-10]. Therefore, distributed
accounting is a feasible digital financial management method. With the development of digital
economy, financial management also needs digital transformation to adapt to the rapidly changing
business environment and constantly upgrading security needs. Distributed accounting, as a new
financial management method based on blockchain technology, can meet people’s needs for financial
information processing efficiency, information security, authenticity, and transparency. Therefore, there
is a huge development demand for distributed accounting. Traditional financial accounting usually
adopts a centralized approach, requiring all accounting information to be reviewed, saved, and
managed through a centralized organization. This approach poses security risks, information leakage,
data hijacking, and other issues, as well as error risks caused by human factors, which affect the
reliability and transparency of financial information [11]. Distributed accounting utilizes the
decentralized characteristics of blockchain technology to perfectly solve these problems, and is
therefore being adopted by more and more enterprises and institutions.

Distributed accounting can be applied to various financial management fields, such as account
management, financial auditing, bill management, settlement and payment, etc. Specifically, distributed
bookkeeping can be applied within enterprises, across enterprises, in the financial field and in various
digital financial innovation scenarios, such as supply chain finance, logistics finance, digital banking
and other fields. Distributed accounting, as a digital financial management method, can improve the
efficiency of financial information processing, reduce operational costs, ensure information security,
improve information quality, and thus promote the development of the digital economy [12].

2.2 Financial Digitization

As the scale of the enterprise continues to expand and the amount of information also increases,
companies need to integrate their existing assets in a timely manner to improve their utilization
efficiency. In the process of traditional accounting information processing, financial digitalization
refers to unifying, standardizing and coding the fund movement among various departments of an
enterprise, and forming a complete system. This system can reflect real-time accounting data of
enterprises. By using computer technology to organically integrate various business processes of an
enterprise, internal information can be unified, thereby achieving management of the entire process of
the company’s business activities [13]. This method not only improves work efficiency, but also
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reduces costs. Financial data can be highly concentrated after processing. Due to the characteristics of
mutual independence, non-interference, and infiltration among various departments, financial
information becomes more comprehensive and standardized. The financial digital management
organizational system is shown in Figure 1:
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Figure 1: Financial digital management organization system

The most crucial aspect in financial digitization is the processing of data. The system used must be
able to provide complete and reliable original credentials. There should be detailed and unified
standards for information storage and transmission methods. From the perspective of financial software,
it is operable and reliable [14]. The application of financial digitization is built on computer networks
and achieved through internet technology for enterprise information sharing, data processing, and
analysis. It has real-time and dynamic characteristics. Various accounting information of enterprises has
been collected, processed, and stored through technologies such as computer networks. These data are
used as a basis and combined with other relevant information to more accurately reflect economic
activities. It can provide decision-makers with more effective and comprehensive information [15].

The emergence of financial digitization has made it easier and faster for enterprises to process
various data and make decisions. At the same time, it also frees accounting personnel from tedious and
repetitive work and improves their business capabilities. The accounting information of financial
digitization is a relatively complete, clear, and comprehensive report obtained through a series of
processing during the development process of enterprises [16]. Financial digitization is to better reflect
the cash flow situation of a company during a certain period, rather than just recording a single point in
time. Financial digitization is the process of collecting, organizing, and processing accounting
information of enterprises to obtain valuable data based on computer electronic technology in a
computer network environment. The environment of financial digitization is a complex and massive
system, which includes both internal and external factors of the enterprise. Under the condition of
informatization, the amount of information of enterprise financial management is increasing, and the
traditional Accounting information system can no longer meet the demand. Therefore, in order to adapt
to the requirements of modern society for various types of data, digitization must be achieved [17].

2.3 Distributed Accounting Systems and Information Quality

A distributed accounting system is a distributed system that involves multiple nodes participating in
accounting, and its design needs to consider factors such as node collaboration, consensus mechanism,
security, and scalability. In practical applications, distributed accounting systems need to ensure
information accuracy and integrity, and improve information quality [18]. In order to improve
information quality, the following methods can be adopted: algorithm design. Distributed accounting
systems need to choose an efficient and secure consensus algorithm to ensure that each node can
achieve consistent accounting results. Commonly used algorithms include Raft algorithm, Practical
Byzantine Fault Tolerant algorithm, etc. In the PBFT algorithm, the preset number of network partition
groups is M, and the total number of consensus nodes in the network is:
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M
m=Zmi = Mm, (1)

i=1
Number of communications during the preliminary preparation phase:
E,=m-1=Mm,-1 )
Number of communications during the preparation phase:
E, =(m~1)° = (Mm, 1) 3)

Regardless of whether it is cross group transactions or intra group transactions, as the number of
shards increases or the probability of the main node being a Byzantine node increases, the network
communication cost of double-layer consensus becomes smaller and smaller compared to the
communication cost of the Practical Byzantine Fault Tolerant algorithm consensus.

Data sharing: In order to improve the information quality, the distributed accounting system needs
to support data sharing between nodes to ensure that each node has the latest transaction information.
Data validation: The distributed accounting system needs to verify each transaction to ensure the
legitimacy and authenticity of the transaction. Common verification methods include public key
cryptography, hash algorithms, etc. Data backup: In order to prevent data loss, distributed accounting
systems need to backup transaction data to ensure the recoverability and reliability of the data. Security
guarantee: Distributed accounting systems require various security measures, such as encryption,
signing, and preventing network attacks, to ensure the security and stability of the system.

In order to test the information quality improvement effect of distributed accounting systems, the
following evaluation indicators can be introduced: transaction success rate. The transaction success rate
of a distributed accounting system is an important indicator to measure its information quality, directly
reflecting the reliability and stability of the system. Transaction processing time: Transaction
processing time is another indicator of the efficiency of distributed accounting systems, which directly
affects the user experience and the feasibility of practical application scenarios. Data accuracy: The
data accuracy of distributed accounting systems is a key indicator for evaluating their information
quality, which directly affects the legitimacy and authenticity of transactions. Data integrity: Data
integrity is one of the important indicators for evaluating the information quality of distributed
accounting systems, which can reflect the completeness and traceability of information in the system.
In the process of improving the quality of detection information, multiple experiments and comparative
analysis are required to select the optimal design scheme and algorithm. In addition, it is necessary to
continuously improve system functions and algorithms to meet practical application needs [19].

3. Design of Distributed Accounting System
3.1 Overall Structure

The main users of this system are the accounting personnel of the company. The management of
enterprises can be divided into three roles: administrator, ordinary employee, and non-management
personnel. They serve different types of roles and are functionally divided into two types of functional
modules. By collecting and analyzing data in the distributed accounting system, all processed
transactions are allocated to various functional modules according to certain rules. Each module can be
interrelated with each other. The accounting centers of the enterprise have been divided and each
functional module has been designed accordingly. The financial digital transformation system is shown
in Figure 2.

The company’s general ledger management subsystem is responsible for the input, input, and output
of all data in the entire distributed accounting system. At the same time, it can also complete various
voucher information and report information related content. The salary management system subsystem
mainly includes two specific requirements: employee basic information registration and salary
distribution. The basic information of employees is uniformly registered by the heads of each
department [20].
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Figure 2: Financial digital transformation system

The data exchange in distributed accounting systems adopts protocols, with the aim of improving
the ability of enterprises to better ensure the accounting information used in economic transactions
while also reducing financial workload. Centralized protocols are distributed across the network, with
each user having their own data interface, allowing each user to be divided into multiple sub nodes.
When a piece of data is transmitted from that node, there is no need to establish a new connection
method. At the same time, it would not affect the information exchange and other functions between
other terminal devices and systems.

3.2 Development Environment

In the design and development process, there are relatively high requirements for the development
environment of distributed accounting systems. The first thing to consider is computer hardware
devices and software products. Secondly, it is necessary to ensure the reliability, accuracy, and
timeliness of the provided information. In the design process, some advanced technologies can be
adopted to improve the modularity of the system’s functions. During the design process, differences in
data types, storage structures, and processing methods can lead to a certain degree of difficulty in
system operation. Therefore, in order to avoid this situation, it is necessary to rebuild the database. At
the same time, it is necessary to ensure consistency, integrity, and compatibility between data.

For the experimental environment setting of a distributed accounting system, the following aspects
need to be considered: hardware environment, including server quantity, configuration and performance,
network bandwidth, etc. The software environment requires the selection of appropriate operating
systems, databases, middleware, development languages, etc. to ensure the normal operation of the
entire system. Database design needs to consider the design of distributed database and how to
synchronize data between multiple nodes. Security requires appropriate security measures, including
authentication, access control, data encryption, etc., to ensure the security of system data [21].

3.3 Methods for Improving the Quality of Financial Information

In order to study the improvement effect of distributed accounting systems on the quality of
financial information, this article selects some basic financial information of local X company for
analysis. This article mainly describes the asset size and inventory situation of X Company in the past
three years. The specific situation is shown in Table 1:

Table 1: Inventory, current assets and total assets comparison

2020 2021 2022
Inventory (ten thousand yuan) 412564 456782 495687
Current assets (ten thousand yuan) 536452 686431 735468
Total assets (ten thousand yuan) 578241 735266 796533

The ratio of inventory to current assets is (%) 76.9 66.54 67.4

The ratio of inventory to total assets is (%) 71.35 62.12 62.23

This article takes X Company as an example, and based on the analysis of the current situation and
existing problems of inventory cost control in X Company, proposes how to use distributed accounting
technology to improve these problems. Through the inventory cost system dynamics model, the causal
relationship between inventory costs is analyzed, and whether the use of distributed accounting
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technology can bring positive effects to the inventory cost control of the enterprise is confirmed.

To improve the quality of financial information, the following measures can be taken: verifying the
source of data to ensure its completeness and accuracy. It is necessary to establish a sound internal
control system to ensure the legality and standardization of data input and processing. Data analysis
and inspection are conducted to promptly identify and correct data anomalies and errors. This paper
establishes a standardized system for financial reporting to ensure standardized output and improve the
quality of financial information. This paper also provides relevant professional ethics and literacy
training to financial personnel to enhance their work level and sense of responsibility. The data sharing
and collaborative processing capabilities of distributed accounting can help achieve real-time sharing
and collaborative processing of financial information between different departments and locations,
facilitating financial digitization and real-time updates and accuracy improvement of information. In
distributed accounting systems, encryption algorithms and smart contract technology can be used to
enhance data security and access control, thereby improving its security and effectively ensuring the
authenticity and credibility of financial information processing.

4. Evaluation of System Test Results

4.1 Performance Evaluation of Distributed Accounting Systems

96% 95%
94% 93%
92% 92%
92%
90% 90%
0,
90% 899%
8
S 88%
0,
86% 85%
84%
82%
80%
Data Sharing Coprocessing Data Security Access Control
Performance

M Precision M Recall

Figure 3. Performance of distributed bookkeeping system

As shown in Figure 3, it can be observed that in the distributed accounting system, the accuracy of
sharing financial data has reached 92%, and the recall rate has reached 90%. The accuracy of
collaborative processing capability for financial data has reached 89%, and the recall rate has reached
92%. The collaborative processing capability for data still needs to be strengthened. The accuracy of
financial data security in this system has reached 85%, and the recall rate is 93%, so it is also necessary
to improve data security methods. In a distributed accounting system, the accuracy of access control
function is 90% and the recall rate is 95%, indicating that there is still room for improvement in the
system’s ability to access control.

4.2 Evaluation of Financial Information Quality

In the distributed accounting system, relevant analysis was conducted on methods for improving the
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quality of financial information. The rating points were divided into 1 to 5 points in order from lowest
to highest. The methods related to information quality, including verifying data, improving internal
control systems, analyzing and inspecting data, standardizing financial reports, and cultivating
professional competence, were rated.

Professional literacy training i
o . . 3
Standardization of financial reporting 4
S 5
cg Data analysis and inspection 4
: 4
Improvement of internal control system 3
. . . 4
Verification of data 5
0 1 2 3 4 5 6
Score

Accuracy I Integrity

Figure 4. Information quality improvement

As shown in Figure 4, it can be observed that verifying data has a significant impact on the integrity
of financial information, with a score of 5 points and a score of 4 points in terms of information
accuracy. The rating for improving internal control systems in terms of information integrity is 3 points,
while accuracy is 4 points. The score for data analysis and inspection in terms of financial information
integrity is 4 points, while the score for data accuracy is 5 points. The standardized information
integrity score for financial reporting is 4 points, while the accuracy score is 3 points.

5. Conclusions

The research focus of distributed accounting mainly includes research on blockchain based
distributed accounting technology, security issues, compliance issues, and the design and construction
of financial information management systems. Distributed accounting technology can effectively assist
in financial digitization and information quality improvement. In addition, distributed accounting
technology can also improve the efficiency and flexibility of financial digitization. For example,
automated financial processing can be achieved through smart contracts, while also ensuring data
privacy and security. In short, distributed accounting technology is an important means of financial
digitization and information quality improvement. It can not only improve the efficiency and accuracy
of financial processing, but also enhance the transparency and credibility of financial information.
Distributed accounting technology is one of the future trends in financial digitization, and continuous
in-depth research would help further improve the reliability and effectiveness of financial data.
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