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Abstract: This article examines the integration of artificial intelligence (AI) and robotic process
automation (RPA) in financial accounting and management, underscoring their role in driving the
digital transformation of corporate finance. It discusses the shortcomings of traditional financial
processes and highlights the potential of Al and RPA technologies to enhance efficiency, accuracy,
and cost-effectiveness. The paper also explores the limitations of RPA, such as its challenges in
processing unstructured data and handling complex decision-making scenarios. Looking forward,
it considers the future trends in Aland RPA, emphasizing the benefits of cloud technology in scaling
automated systems and addressing associated challenges.
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1. Introduction

With the advent of the era of artificial intelligence, the application of Al is more and more
extensive, and the fields of financial accounting and financial management have successively
produced application tools such as industry-financial integration software and financial robots. By
applying these intelligent products, financial accounting can realise the expansion and extension of
traditional accounting work, such as the realisation of manual accounting semi-automation by the
computer instead of manual bookkeeping and manual participation only at the beginning and end
of the process. [1-3] At the same time, the original analysis of accounts is carried out according to
statements, books, etc.. In the analysis process, the amount of information processed is limited due
to people's limited energy. Still, the application of Al technology can achieve extensive data analysis,
make the information more diversified, and expand the financial accounting work.

As Internet technology has been popularised in all walks of life, artificial intelligence (AI) has
also emerged as a complex and systematic engineering supported by various high-tech technologies.
In financial management, robotic process automation (RPA) technology brings a new wave of digital
transformation to corporate finance, which can handle repetitive tasks and simulate user actions and
interactions. [4,5] RPA is most likely to make efforts in the two significant aspects of transactional
financial processing and internal risk control, such as inventory and cost, asset accounting, and other
business processes, which will make the future work in the accounting field more and more
automated. Businesses and accountants should be prepared to face the necessary Al in this wave.
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2. Related Work
2.1. Traditional Financial Accounting Process

From the 1980s to the modern era, the accounting organisation process has undergone
qualitative changes, significantly impacting data storage and the accounting mode. The accounting
process can be integrated with automatic control systems to achieve automatic inspection, improve
the accuracy and timeliness of accounting, liberate financial personnel from essential accounting
work, and promote the automation of the accounting process. In the Internet environment,
accounting information can improve the efficiency of economic work and help it conform to the
changing market trends. However, because the information from various departments cannot be
interactive, the promotion of financial work is limited, affecting the overall management level of
enterprises and weakening the industry's core competitiveness. [6-8] Therefore, the innovation of the
financial management mode should use a highly integrated system to realise the integrated
development of industry and finance.

Enterprise management control requires the close cooperation of various departments and
employees, and two modes of centralisation and decentralisation can be used for financial
management authority. In centralised enterprises, the decision-making power falls on the head office,
which weakens the work enthusiasm of subsidiaries. Under the decentralisation mode, subsidiaries
have specific operational decision-making power, and the parent company still supervises and
evaluates significant decisions. However, without the support of Internet technology, enterprises will
face inevitable management conflicts under any management mode, resulting in the loss of control
of the financial management system and limited capital control ability.

Deficiencies of the financial decision support layer: There will be an information island
phenomenon if enterprise information cannot be integrated and interworked. [8] The financial
process will not adapt to the current social and economic development law, making the enterprise's
organisational structure redundant. Decision-making information needs to be reported layer by layer,
affecting the timeliness and accuracy of information, making it difficult to gain a competitive
advantage. Therefore, in the Internet environment, enterprises should improve their financial
management mode, accurately grasp core information, meet the development goal of maximising
corporate value, and promote the mutual integration and communication of corporate financial
management information.

2.2. Financial Process Intelligence

The development background of financial process intelligence is diverse and interwoven,
involving the following five aspects: First, in terms of technology, with the popularisation and
development of technologies such as the Dazhi moving cloud area, the basic technology of process
automation is becoming more and more abundant. RPA can handle processes in a way that mimics
the user interface and enables more extensive process automation through cloud computing
technology. The maturity of Al technology allows IPA, which integrates Al algorithms, to automate
processes that can process unstructured data, make complex decisions, and self-learn and optimise
based on experience and feedback. Second, in terms of policies, governments and international
organisations continue to advocate the development of a digital economy, enterprise digital
transformation, and artificial intelligence technology and have introduced relevant policies to
support technological innovation and process automation, support R&D [10] investment, guide
enterprises to upgrade information facilities, and cultivate digital talents, and have passed a series of
laws and regulations. It emphasises the need to pay attention to data security, privacy protection,
and compliance in process automation.

Third, in terms of application, process automation technology has gradually penetrated all walks
of life, including finance, medical care, manufacturing, retail, logistics, public utilities, and other
industries, explicitly involving finance, human resources, customer service, supply chain
management, manufacturing and other fields of business processes. [11] Organisations dramatically
increase productivity, reduce labour costs, and allow employees to engage in more creative work by
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automating back-office processes such as administration, finance, and IT support. Fourth, regarding
ecology, several software service providers and platforms specialising in process Automation
solutions have emerged in the market, such as UiPath, Automation Anywhere, Blue Prism, Lai Ye
Technology, Yisaiqi, Daguan Data, etc. [12] They have built an ecosystem of products and services,
including software development tools, APIs (Application Programming interfaces), training courses,
and community support. They have gradually integrated closely with various enterprise
management software and Al service platforms. The result is a much larger technological ecosystem.

This process is designed to replace or assist human beings in completing various daily tasks
through computer software, hardware, and artificial intelligence, improving work efficiency,
reducing error rates, saving costs, and improving business response speed. Process automation
includes related concepts such as RPA, IPA, and super automation. [10,11] RPA is a process
automation technology that utilises software to simulate and perform repetitive, regular, and
predictable tasks that humans perform in everyday business processes. The core of RPA is to replace
human beings in performing repetitive, rule-based computer tasks, which often include data entry,
form filling, file transfer, email sending, and receiving. IPA combines Al, automation, and other
cutting-edge technologies applied to process automation. [13] IPA focuses on simple automation and
mimicking human activities and can also learn to improve and optimise these activities continuously.
IPA is a new technology derived from RPA and represents a more intelligent process automation
technology. Super automation is a broad and deep application of automation strategies and
technologies that aims to go beyond traditional automation methods and automate processes on a
larger and more profound scale by integrating multiple advanced technologies and tools. Super
automation not only supports a single automation task but also covers all aspects of the automation
life cycle, from identifying processes that can be automated to continuously optimising them,
including process discovery, analysis, design, automation implementation, performance
measurement, monitoring, and periodic reevaluation.

2.3. Limitations of RPA Technology

Although RPA can effectively solve problems with the characteristics of "process, clear rules,
repetitive trivial" and reduce the error rate of business operations, its use is also expanding across
industries, across regions, and on a large scale, RPA has many development bottlenecks or technical
limitations relative to the needs of more intelligent process automation.
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Figure 1. RPA financial management working principle framework.

(1) RPA technology mainly suits structured data and process processing with clear rules. It
cannot process unstructured data like free-form text, images, voice, handwritten documents, and


https://doi.org/10.20944/preprints202407.0083.v2

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 30 October 2024 d0i:10.20944/preprints202407.0083.v2

other information [13] . For example, traditional RPA systems usually only process structured invoice
data in the financial field. If invoices are received in handwritten or complex formats, manual
intervention may be required to transcribe and process them.

(2) RPA follows preset rules and logic and cannot cope with complex decisions and abnormal
situations. For example, in the financial field, RPA usually handles reconciliation and reimbursement
processes according to predefined rules and may need help to make proper judgments in exceptional
cases, such as complex cost-sharing rules or non-standard contract terms.

(3) When RPA encounters business process changes, it must often be reconfigured and
debugged. For example, when the menu position and field name change [14-16] , RPA may fail due
to the failure to find the expected user interface elements. Especially in the automation scenario of
complex processes, such as changes in national tax policies that result in changes in calculation
methods, RPA may need to be manually reconfigured.

(4) RPA is suitable for simple, repetitive, and regular processes and cannot be processed for
processes involving multiple judgments, multi-step logical derivation, or requiring consideration of
numerous complex conditions. For example, due to the complexity of the logic, it is difficult for RPA
to predict the future cash flow or evaluate the potential financial risks by itself.

(5) RPA is not sufficiently responsive to unforeseen external factors. When faced with user
interface changes, system upgrades, etc., especially in the face of constantly evolving system login
authentication methods, such as difficult-to-recognize character verification codes, SMS verification
codes, mobile app verification codes, fingerprint and iris recognition, the operation of traditional RPA
may fail.

(6) RPA is limited in handling tasks requiring advanced human language understanding and
emotion recognition. For example, in accepting financial counselling, when customers call to express
strong dissatisfaction or complaints, although they can answer questions according to the preset
script, they cannot understand customers' anger, anxiety, or satisfaction, nor can they make
emotional feedback and decisions in real time [17] .

The above limitations of RPA will bring about many problems, such as limited process
adaptability, lack of complex decision-making ability, reduced system compatibility and stability,
increased system maintenance costs, limited scalability and flexibility, etc. Therefore, the applicability
of RPA technology should be carefully evaluated when designing process automation schemes, and
the possibility of combining it with other advanced technologies should be fully considered.

2.4. Data Privacy and Security Considerations

Data privacy and security are important issues that cannot be ignored while driving the
transformation of financial enterprises to automated processing. Especially when large amounts of
customer data and sensitive corporate information are involved, protecting data security and
compliance with regulatory requirements is critical.

First, strict data protection measures must be implemented during automated processing to
protect customer data from unauthorised access and disclosure. [18,19] ] Technically, encrypting data
storage and transmission through encryption technology, limiting data access rights, and
implementing multiple authentication and other measures can effectively prevent data leakage and
abuse. In addition, a sound access control and audit mechanism is established to monitor and record
data access activities and promptly detect and respond to potential security threats.

Second, financial companies must comply with relevant laws, regulations, and industry
standards when implementing automated processing and develop and enforce best practices that
meet compliance requirements. For example, it ensures the legality and transparency of data
collection, processing, and storage per regulations such as the Personal Information Protection Act
and GDPR [20] . It also provides appropriate protection measures for the rights of data subjects, such
as access, correction, and deletion. In addition, through regular compliance reviews and employee
training, we ensure that all data processing activities comply with the latest regulations and privacy
protection requirements.
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By combining data protection technologies and compliance practices, financial firms can
effectively address data privacy and security challenges while driving automation, ensuring that
customer and corporate data is handled and protected safely and lawfully.

3. Process Automation System Architecture

Robotic Process Automation (RPA) is a technology that uses robotic software to simulate and
perform repetitive, regular tasks humans perform on computers. These tasks typically include data
entry, form filling, file transfer, email sending and receiving, etc.

The core technologies related to traditional RPA mainly include three aspects: the core basic
technology related to automation, the technology related to data acquisition, and the related
technology for decision judgment [21] . Core underlying technologies related to automation include
screen capture, mouse and keyboard simulation, email automation, interface integration with
Windows and Office software, and workflow technology to control and manage the automatic
delivery of documents across different systems. The technologies related to data acquisition include
sensor data acquisition technology, web crawler technology, database query technology, OCR
technology, and NLP technology. The relevant technologies for decision judgment include various
business rule engines, knowledge base systems, data-based decision-making, and so on.

3.1. RPA System

The RPA editor is a companion development tool for designing, developing, debugging, and
deploying robot scripts. RPA editor usually provides a visual control drag and edit function,
automatic script recording function, automatic script hierarchical design function, workflow editor
function, robot remote configuration function, and interface integration ability. [22] An RPA operator
is a robot that performs automated execution operations. RPA runner uses mouse and keyboard
event simulation techniques, screen capture techniques, and workflow techniques described above
to simulate human operations to complete complex business process operation activities. RPA
controller refers to the management program for the whole life cycle of the robot, which is a
supporting tool for operation and maintenance personnel to monitor, maintain, and manage the
running state of the robot. The RPA controller provides a centralised control centre to monitor the
operating status of multiple robots and provides remote maintenance and technical support. [23-25]
The controller has security management and control functions, automatic task assignment, queue
management, and failure recovery functions.

Some vendors further divide the RPA system into a user interface layer, development and design
layer, automation execution layer, task scheduling and management layer, data integration and
processing layer, underlying technical support and infrastructure layer, and security and compliance
component layer, but the core is still the above three components.

3.2. How RPA Works in the Financial Field

The reconciliation process in the financial field can significantly improve efficiency and
accuracy. The following is a typical RPA financial reconciliation process:

1. Automatic data acquisition: RPA financial robots can automatically log in to various economic
systems, banking systems, or other relevant data sources to obtain data that needs to be reconciled.
This data may include bank account information, transaction records, invoices, bills, etc.

2. Data preprocessing: [26] The RPA financial robot will clean, organise, classify, and format the
acquired data according to preset rules for subsequent reconciliation operations.

3. Automatic reconciliation: [27] According to preset reconciliation rules, the RPA financial robot
will automatically check bank statements and internal accounts. This may include initial reconciling
(comparing the closing balance on the bank statement with the bank balance on the company's
internal books) and detail reconciling (checking the bank statement and the company's internal books
one by one to check that each transaction is accurate).
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4. Exception handling: In the reconciliation process, if the RPA [28-31] financial robot finds any
abnormal or inconsistent situation, such as unreached accounts, duplicate records, missing records,
etc., it will mark these abnormal situations and generate corresponding reports or notices for further
processing by financial personnel.

5. Difference analysis: If there are reconciliation differences, RPA financial robots can assist
financial personnel in analysing and finding the reasons for the differences, such as accounting errors,
bank processing lag, etc., and preparing the corresponding adjustment entries.

6. Current payment confirmation: The RPA financial robot can also assist financial personnel in
verifying the accounts receivable and accounts payable of the enterprise and check the current
statement with the customer to ensure the consistency of the accounts of the two sides.

Generate reports: [32] According to the reconciliation results, the RPA financial robot can
automatically generate detailed reconciliation reports, including reconciliation time, reconciliation
objects, reconciliation content, existing differences, processing results, etc. These reports can be
reviewed and confirmed by the finance staff.

3.3. RPA Financial Application Advantages

The application of RPA in the financial field is the application of advanced technologies such as
artificial intelligence and machine learning. There are many application scenarios. The following are
some typical examples. First, regarding accounts receivable management, the RPA system forecasts
the possibility and time of accounts receivable recovery by integrating CRM [33] and ERP [34] system
data, combining customer credit ratings, historical payment records, industry trends, and
macroeconomic indicators. When there is a late payment, the system can automatically send a
reminder and adjust the lousy debt reserve according to the forecast results, reducing the uncertainty
of the financial statements.

Regarding automated cash flow forecasting, RPA can integrate multiple financial data sources,
such as bank statements, sales orders, purchase contracts, etc., and apply time series analysis or other
forecasting models to predict future cash flows. In the face of uncertainties such as market changes
and seasonal effects, RPA can quickly recalculate expected cash inflows and outflows to help
decision-makers make capital arrangements and liquidity management in advance. [35] Secondly,
regarding intelligent cost accounting, factors such as raw material price fluctuations and exchange
rate fluctuations in production cost estimation will lead to cost uncertainty. By capturing market price
data in real-time, using complex event processing techniques to track material cost changes, and
automatically updating product costing, RPA enables management to react quickly, adjust pricing
strategies, or find alternative supply sources.

Regarding dynamic budget adjustment, in the budget preparation stage, RPA can simulate the
financial performance under different business scenarios, such as slowing sales growth and rising
costs, and help enterprises develop flexible budget plans through hypothesis analysis and sensitivity
testing. In the implementation process, once the actual performance deviates from the budget target,
the IPA can give real-time warnings and recommend adjustments to budget allocation to achieve
optimal allocation of resources [36] .

For example, by combining machine learning algorithms, RPA can enable more accurate cash
flow predictions. Traditional cash flow forecasting models may be limited by static rules and
historical data, and it is difficult to capture complex market changes and economic fluctuations.
However, machine learning techniques are able to analyze large amounts of real-time data, identify
potential market trends, and make dynamic adjustments based on these data to improve forecast
accuracy and flexibility.

In addition, machine learning can also play an important role in cost calculation and budget
adjustment. Faced with uncertainties such as fluctuations in raw material prices or changes in
exchange rates, machine learning can capture market price data in real time and apply complex event
processing techniques to optimize product costing. In this way, companies are able to react more
quickly [37] , adjust pricing strategies or find alternative supply channels to meet the challenges of
market changes and economic fluctuations. The application of these machine learning algorithms not
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only expands the application scenarios of RPA in the field of finance, but also improves the
intelligence level of automated systems, making them better able to adapt to complex business
environments and changing market conditions.

There are also some typical solutions for RPA in response to changes in the system login
verification code, which are implemented using intelligent technology [38,39] . One is the use of OCR
technology solutions. If the captcha is text-based, the RPA program can recognise and extract
characters from the image by integrating OCR technology. When the verification code is refreshed,
the OCR module will automatically capture and identify the new verification code image. The second
is the use of image recognition and machine learning technology solutions. For complex or distorted
captCHA, RPA can use deep learning and neural networks for image recognition and improve the
recognition accuracy by training the model. If the captcha pattern changes frequently, the model must
have some generalisation ability to adapt to the emerging style.

4. Conclusion

With the continuous development of Al technology, RPA is expected to combine more powerful
Al technologies in the future, such as general Al technology represented by large models. RPA links
AIGC, and the two interact to form a more advanced IPA technology, further improving the human-
machine interaction capability of process automation technology. At the same time, the self-learning
and self-optimization capabilities of RPA robots will be qualitatively improved, and they will be able
to understand and process unstructured data better to optimise more complex business processes
and meet the needs of diversified business scenarios. With the support of technologies such as large
Al models, RPA will enhance understanding and learning capabilities, evolve into agents with
greater autonomy, improve human-computer interaction capabilities, extend the life cycle of RPA,
and significantly expand the scope of use in various industries. At the same time, technologies such
as large models can also bring challenges such as accuracy, interpretability, data quality, team
capabilities, computing costs, and data privacy security.

In conclusion, with the scalability and flexibility of the cloud, enterprises will be able to deploy
and manage their process automation systems more efficiently. This will enable businesses to use the
latest RPA and IPA technologies without investing in expensive in-house infrastructure. Using cloud-
based solutions has two benefits for enterprises. On the one hand, enterprises can scale up or down
as needed without additional hardware or infrastructure, which makes it easier for enterprises to
respond to changes in business needs and make their operations more agile. On the other hand, the
cost of ownership can be reduced, and by using cloud technology, enterprises can eliminate the
upfront costs associated with purchasing and maintaining hardware and infrastructure, which helps
reduce the overall cost of implementing RPA, making it easier for SMEs to adopt.

Beyond enhancing operational efficiency and process automation, artificial intelligence (Al) is
revolutionising risk management within corporate finance. Al-powered algorithms are increasingly
deployed to analyse vast datasets, enabling real-time identification of potential financial risks. By
leveraging machine learning models, financial institutions can swiftly detect anomalies, predict
market trends, and offer actionable insights for optimising risk management strategies. For instance,
Al-driven systems can monitor market fluctuations, customer behaviors, and regulatory changes,
providing proactive risk assessments and recommendations. This capability enhances decision-
making agility and fortifies enterprises against emerging threats in an evolving economic landscape.
As Al continues to evolve, its integration with robotic process automation (RPA) promises even
greater sophistication in managing financial risks, ensuring businesses remain resilient and adaptive
in the face of uncertainty.
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