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Abstract

This study explores what ethics entail regarding the use of Artificial Intelligence (Al) to govern financial systems
in governments and how it affects efficiency, fairness, accountability, and transparency in particular. It brings to
light the benefits of Al in boosting decision-making in such systems as budgeting and revenue management, and
the detection of fraud, with the prospects of improvement in processing speed and accuracy. However, there are
also ethical issues like the bias of algorithms and non-transparency, which are major problems. The paper
examines how Al, such as PeopleSoft changing to Oracle Cloud, can help to automatize the work and predict the
future financial trends. Nonetheless, it also addresses unintended consequences, like disparity of different
demographic groups, and the increase in cost of monitoring them. The solution to such risks is an effective
governance structure that involves periodic audits and the establishment of ethics committees based on Al. The
adoption of Al should be perceived by policymakers as a change of leadership and should be based on equity,
transparency, and trust among citizens. The study concludes by stating the recommendations on how ethical risks
can be reduced by placing more emphasis on human control and transparency in Al systems.

Keywords: PeopleSoft, Oracle Cloud, Artificial Intelligence, Public Financial Systems, ERP, Transparency,
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1. Introduction

The use of Artificial Intelligence (AI) has become a disruptive proposer in many fields, and the field of public
finance is no exception since the opportunities to simplify organizational processes, improve decision-making,
and optimize them are becoming actively used. Within government financials, Al has found use in many systems
including budgeting, tax collection, auditing, predicting and detection of fraud. Al will likely become the basis of
solutions that can improve accuracy, decrease costs, and accelerate processes as the governments are worldwide
seeking to modernize the financial management. Nevertheless, in addition to these positive aspects, Al in state
budget beneficiaries presents a set of ethical issues that are difficult to resolve and achieve the responsible
implementation of Al Additionally, the study includes perspectives from private-sector financial
institutions, particularly large banks that employ Al in areas such as Anti-Money Laundering (AML)
surveillance, Know Your Customer (KYC) verification, fraud monitoring, and cloud-based financial
operations. These cross-sector observations help to reveal shared ethical risks and governance
challenges across the broader financial ecosystem.

The ethical aspects of Al in state funding are particularly significant since the systems are in control of the state
funds directly affecting the lives of the citizens. Governments have been given the responsibility of ensuring that
they handle taxpayer finances in a fair and transparent manner. Therefore, the use of Al in the open financial
management should be in accordance with the principles of fairness, accountability, transparency, and privacy.

Received: August 05 2025 2212


mailto:sravanthi.com@gmail.com

International Journal of Applied Mathematics

Volume 38 No. 12s, 2025
ISSN: 1311-1728 (printed version); ISSN: 1314-8060 (on-line version)

The inability to safeguard the integrity of financial systems, as well as undermining the confidence of the
population, are just a few issues related to misuse of Al or poorly applied algorithms. Since the field of public
finance is sensitive, the ethical concerns surrounding Al extend beyond what is often referenced within the context
of the private world to include the overall governance of the Al systems, how the decision-making process is
open, and whether the system is prone to systemic risks. These considerations are even more important in light of
the fact that, in most cases, a public financial system is designed to provide services to a diverse and vulnerable
public and that Al systems have to be implemented in ways that will enrich all without disadvantaging or
producing unwanted side effects.

The primary goal of the paper is to analyze ethics of Al regarding public financial systems, paying attention to
operational and quantifiable strategies. It involves the discussion of the existing uses of Al in public finance,
determination of the ethical issues that such applications generate, and the presentations of ways to overcome
these threats. The discussion will be based on empirical data, case studies, and real-world examples that would
place the discussion within the context of reality to gain a clear and actionable idea about how Al can be
implemented in the ethical and responsible use of Al in the public financial sector. The research questions to be
addressed in the current paper include: What are the most important uses of Al in the financial system of the
publics, and what impact has this had? What are the key ethical risks of Al implementation in government
finance? What are the practical, real world ways of mitigating these ethical risks? What are some available case
studies or examples of how Al ethics is applied in public finance?

The ultimate goal of this article is to provide an extensive and efficient roadmap to the interpretation of Al ethics
in the context of a public financial system, which entails, statistical evidence, real-life examples, and actionable
recommendations to safeguard that the application of Al in the public financial system can foster fairness,
transparency, and accountability. The rest of this paper will be structured in the following manner: Section 2 will
present an overview of literature on the application of Al in public financial systems and the ethical frameworks
that govern their use. Section 3 will describe the methodology applied to analyze Al ethics in this case concerning
data collection methods, statistics, and ethical risk assessment methods. The article will provide the results of real-
world experiments, case studies, and statistical analysis in Section 4 and discuss the findings in detail in Section
5. Lastly, discussing ethical risks mitigation practices and how Al in the financial systems of the population can
be aligned with ethical standards, their practical recommendations will be presented in the final part.

2. Literature Review
2.1 Current Research on Al in Public Finance and Public Financial Management (PFM)

Artificial Intelligence (Al) has become a popular topic in the discussion of whether governance should use new
technologies in improving the efficiency and effectiveness of their financial processes in recent years, especially
with regards to public financial management (PFM) [1]. The report of the Organization for Economic Co-
operation and Development (OECD) titled Using Artificial Intelligence in Public Financial Management reports
that Al is being applied more and more in many areas of public finance, such as macro-fiscal forecasting, spending
choices, budget planning and reviewing, and financial management. As an example, Al models are used to analyze
the massive amount of economic data to forecast trends, optimize government spending, and optimize the financial
aspect of the fiscal policy. Such applications do not only provide accuracy in terms of financial forecasts, but also
minimize human error and administrative expense to facilitate more informed decisions.

Al is also applicable so much in budget preparations and supervision as can promptly process large amounts of
information and spot anomalies and prioritize company inefficiencies that would be missed by more conventional
approaches [2] Some nations have implemented Al technology to automatize common processes, including the
production of financial reports, auditing expenditure, and detection of possible fraud in state expenditure [3]. The
proliferation of Al in these spheres is also driven by growing public expectations of the transparency and
accountability concerning the management of the public money. The study conducted by the World Economic
Forum and the Bank of International Settlements has pointed out the increased presence of Al in the financial
services industry, in general. As an example, the amount of money spent by generative Al in the banking industry
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alone is projected to grow considerably with estimates showing that it would grow in size by an average of USD
3.86 billion by 2023, which translates to an average of USD several times that sum in the coming years. This
increased investment is an indication of how Al technologies can revolutionize the field of financial management,
not only in the state sphere, but in financial institutions internationally also [4]. Al technology is also being
increasingly integrated with Robotic Process Automation (RPA) to streamline multi-agency payment
reconciliations within Enterprise Resource Planning (ERP) systems, further enhancing accuracy and reducing
manual workload [35].

Figure 1 shows various applications of Al in finance, including real-time market monitoring, personalized
investment recommendations, behavioral analysis, advanced analytics, and enhanced risk assessment and
management. These innovations illustrate the broad impact Al is having across the financial sector.

Personalized Investment

Real-time Market Monitoring Recornendations

Behavioral Analysis Advanced Analytics

Enhanced Risk Assessment and Management

Figure 1: ai-in-finance
2.2 Ethical Frameworks and Issues in Al

The fast pace of Als introduction into the sphere of public finances has brought up a number of ethical issues that
should be resolved to make the application of these instruments responsible. The general ethical frameworks
concerning Al tend to pay attention to several main concerns, such as transparency, fairness, accountability,
privacy, and systemic risk. The level of transparency within the Al systems is very important as it enables the
stakeholders and especially the populace to know how decisions are reached especially when such decisions have
implications on the utilization of the public resources. Such opacities of many Al decision-making procedures,
especially in highly financial systems, can result in mistrust and generate the unintended outcomes, unless
techniques of algorithms are adequately audited or documented.

Equity and algorithmic discrimination are also important. Unless properly trained, Al systems have the potential
to boost or even increase the biases already present in financial decision-making [5]. As an illustration, in case
the AI models applied in the system of public finance are based on biased data, they can discriminate against
specific social, economic, or demographic groups unconsciously. This may include unequal distribution of
resources, inefficient distribution of governmental expenditure, or skewed budgetary decisions in the context of
the public finance. One of the publications of SCIRP focuses on the necessity of creating Al systems, which not
only can creatively detect and address biases; they should be audited on a regular basis to ensure impartiality in
the results. In addition to these issues, there is a risk of systemic potential implications of Al in the public finance
systems as well. With any individual use of Al-based decision making within a domain within the financial system,
there can be ripple effects across the domains, which present risks in terms of financial stability. When there is a
fault or an erroneous inference of an Al system forecast or budget, the consequences of this situation can be digital
within the government bodies including the ways in which the government offers its services and the national
economy. The fact that financial systems of the people are integrated means that any down failing in one of their
areas such as mishandling of money or miscalculating of the fiscal needs will create a spillover effect to the general
government processes.

Received: August 05 2025 2214



International Journal of Applied Mathematics

Volume 38 No. 12s, 2025
ISSN: 1311-1728 (printed version); ISSN: 1314-8060 (on-line version)

It is obvious therefore that there is significance to have good governance frameworks that can regulate such risks.
Unless Al is properly introduced with control and back-up measures, researchers will not only bring down the
finances, but they will also harm the confidence of many individuals in the institutions of the government. In order
to mitigate these risks, the deep-seated monitoring, regular audits and accountability systems would need to be
put in place and should be transparent and easy to identify the Al error before it manifests into larger and larger
systemic issues. Moreover, they are to forecast and prevent cascading failures on the public financial systems and
apply scenario modeling and stress tests. Ensuring that Al systems remain stable to eliminate such risks is
important to ensure that both the sustainability in efficiency of operations and confidence of the people in the
system of financial management is guaranteed.

2.3 Gaps in the Literature

Although a significant part of the current literature on Al ethics in public financial systems can teach and offer
useful information on theoretical perspectives and ethical definitions, a gap in quantitative research that quantifies
the practical implications of Al in the public finance sphere is significant [6]. Most of the studies are qualitative
in nature as they present some insights founded on experts’ views or hypothetical constructs or are found to be on
a particular case study in which the generalizable information is not provided. There are no quantitative indicators,
which makes it hard to evaluate the real outcomes of the Al systems in terms of effectiveness, equity, and
effectiveness in state finances.

Avoidance of detailed measures that may then be utilized to gauge the ethical risks of Al in the public financial
systems is one area of high vacuum in the literature [7]. Although the current body of research is rich in the high-
level considerations like fairness and transparency, the lack of research that offers tangible, quantifiable data
concerning the application of Al to these parameters is overwhelming. As an example, more specific metrics
should be created to assess the bias in the algorithms, monitor the rate of error, and determine the degree of control
to be exercised by humans in decision-making based on Al. This gap can be used as a basis of additional research,
especially with real-life information of the public financial systems, which may offer more practical information
and guide the creation of stronger systems of governance. Though numerous studies concentrate on personal
ethical risks, there is a necessity to conduct more researches that would examine the societal implications of the
Al introduction into the fields of public finance. With the increasing use of Al systems in financial decision-
making, it is more important to grasp their increased implications to financial stability, popular confidence, and
equity. The future research must focus on filling these gaps by presenting more thorough and statistically-powered
studies of Al implementation in the finances of public systems, especially with a bias on practical, ethical, and
systemic issues, which appear to emerge within such environments [8]. The literature underlines the possibilities
and the difficulty of Al in government finances. Although Al has great potential in enhancing efficiency and
decision-making within the financial center of a country, overcoming the ethical risks of using these technologies
will play a key role in ensuring that these technologies are beneficial to all the groups of people. These research
gaps stand as foundations of future studies, which can offer more evidence-based, descriptive information on the
ethical use of Al in municipal finance.

2.4 Transitioning from PeopleSoft to Oracle Cloud

The PeopleSoft to Oracle Cloud transition is gaining ground within those organizations that are interested in
modernizing their financial management systems. The shift is process-oriented and is also systematic because it
is a process-oriented shift that not only concentrates on the application modules but rather on the integration and
transition of financial processes. The adoption of the Oracle Cloud has many advantages to the public-financial
system, such as increased scalability, better efficiency, and increased data analytics. With the automation of
manual activities, the public financial managers can streamline operations, save on costs, and update the accuracy
of the financial reporting.

However, with the transition, there are some issues that come up, including the data migration, compatibility of
the system, and employee training, which should be handled carefully to prevent disturbance in service. In
addition, the change has ethical implications for data security and transparency, particularly due to the
involvement of public funds and sensitive financial data. The economic managers in the public sector should make
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sure that such risks are contained by effective planning, good governance structures, and continuous auditing. The
effective adoption of Oracle Cloud is an example of numerous other organizations in the public sector that want
to upgrade their financial systems without losing accountability and efficiency in managing public resources.

3. Methodology
3.1 Defining the Scope and Variables

The phrase "public financial systems" is applied in this research to refer to a set of state instruments involved in
fund management and oversight [9]. These systems will consist of budget preparation and execution systems,
treasury or financial management information systems (FMIS), auditing and reporting systems, and fraud
detection systems. Budget systems can be employed to approve and regulate government spending, whereas FMIS
can trace financial transactions and comply with the fiscal policy. Reporting and auditing systems are created in
order to sustain transparency, and the fraud detection systems are based on Al to point out inconsistencies in the
financial data and highlight transactions that might point out the misappropriation of the public funds. All these
systems are the possible spheres where Al can be applied to bring more effectiveness, yet at the same time, the
ethical hazard needs to be addressed.

The main dimensions should be defined and measured to check the ethical use of Al in these public financial
systems. The level of fairness and bias will be evaluated through the rates of flagged transactions that belong to a
specific demographic or regional category. To illustrate this point, in an Al system that helps identify fraud on
public spending, one of the important measures can be the proportion of transactions that were flagged by a
specific demographic group. In case the number of flagged transactions is disproportionately high in the case of
underrepresented or marginalized groups, it would suggest that there is a potential fairness concern. Additional
measures of fairness are false positive and false negative rates which may be determined by comparing flagged
transactions to real frauds. A traditional bias risk standard could be defined as a ratio above 2x national average
of flagged transactions in a group. The measures of transparency and explainability of the Al systems will be the
source of decisions made by the Al system that will have an auditable explanation [10]. Indicatively, when an Al
is applied in making decisions, as far as the allocation of funds to various departments is concerned, the proportion
of the percentage of the decisions which can be explained by an audit trail will be monitored. Ideally, the chance
that the majority of the decisions made by Al can clearly and audibly be explained should be at least 80%. Also,
the average time used to create an explanation of each decision to be made will be measured and aiming at making
sure that an explanation to every decision made will be created with a timeline of 5 seconds.

The responsibility of Al systems will be evaluated by monitoring the rate of Al decisions that can be subjected to
human examination. For example, when an Al system is applied to authorize spending or indicate a budgetary
abnormality, human auditors must review at least 30% of decisions made by Al. Moreover, complaints or appeal
cases will also be documented per 1,000 decisions that the Al system would have made. The number of complaints
could be massive, which leads to the conclusion of the lack of accountability measures. Ai detection efficiency
and performance will be measured by looking at the relevant measures such as savings in costs and time taken.
To illustrate, a baseline period could demonstrate that a series of public transactions would require 48 hours to
process manually, but with the aid of Al, the same could take 70 less time, which produces an Al-optimized
processing time of 14 hours only. In the same vein, the saving of the costs will be assessed based on the comparison
of the annual costs of the traditional processes with the Al-aided process. Assuming that the total annual cost will
decrease by 40% through Al, it would be good performance.

The ethical factors that are vital are systemic risk and unintentional consequences. They can be quantified by the
count of correlated failure instances wherein misjudgment in one section of the system can result in other areas.
In case an Al-based fraud detection mechanism collapses and determines a substantial fraction of spend
transactions, the financial loss risk can be gauged by the size of losses on Al system failures. As an example, when
the breakdown leads to a USD 1 million error, it would indicate a potential area of system breakdown that should
be resolved. In addition to the public-sector focus, a cross-sector comparative lens is applied to draw parallels
between Al-enabled public financial systems and the ethical challenges observed in private-sector banking,
reflecting the interconnected nature of financial risk, regulatory compliance, and Al governance.
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3.2 Data Collection

To collect data on this study, a combination of reports and government publications that are publicly available
and case studies on countries that have implemented Al on public financial systems will be used to collect data.
As an example, Al has already been implemented in countries like Estonia, Finland, and Singapore to improve its
financial management by the population. An example of the country that has adopted Al-based systems to
streamline budgeting and curb frauds is Estonia, and information about these steps will be invaluable towards the
study. Financial services data will be taken as a reference point to compare Al implementation in government
finance. In the banking industry, Al in particular will expand dramatically, and the generative Al expenditures are
projected to increase not only to USD 3.86 billion by 2023 but also to around USD 15 billion by 2027. This
information will assist in the contextualization of the uses of Al in the sphere of public finance, since these two
domains have a common objective in the challenge of risk management, decision-making, and fraud prevention.
Besides accessible data in the open, controlled experiments or simulations can be set using anonymized data on
real-life public financial systems [11]. One of the possible experiments is the adoption of an Al decision-support
system in order to work in a public treasury or fiscal assessment tool. This artificial intelligence would help find
anomalies in budget spending, and measurements would be monitored after 12 months. At this stage, the system
performance in terms of processing time, cost reduction, and error rate would be compared to the baseline
information in 6 months without Al

3.3 Experiment / Implementation Design.

One or more systems will be selected to be tested in order to evaluate the effect of Al on the existing financial
systems in the general population. One of the probable solutions is a budget monitoring system in a particular
country (e.g. Estonia), where Al might be incorporated to detect abnormalities in the budget, and automate
financial predictions. The baseline period will be based on monitoring the performance of the existing system
over a 6-month period without the implementation of Al (such indicators as processing time (in hours), cost (in
USD), and error rate (manual corrections of 1,000 transactions).

The next 6 months will be the Al implementation phase where an Al-based anomaly detection is added to the
same system. At this stage, the performance measures will be monitored and contrasted with the baseline. The
main measurements to be taken are processing time (with the aim of reducing it by 50%), cost (with the aim of
reducing operational costs by 30%), and error rates (with the aim of the reduced error rates by 60%). The fairness
data will be monitored, and the percentage of transactions that Al has flagged will be divided by the region and
demographics. An Al system that raises over 10% of transactions that belong to a specific demographic section
than the overall national average would be flagged in investigation. Incidents of governance among these include
complaints or appeals and will be also recorded and the target in reducing the incidents under 5 per 1,000
decisions.

Figure 2 illustrates key elements that can contribute to cultivating an innovative mindset in financial systems,
which can be applied to Al integration in public finance. The approach emphasizes aspects like encouraging
creativity, fostering curiosity, nurturing a growth mindset, and focusing on user-centric design.

Embracing a Long- Embra
Term Vision _ § culture of Curisity

Cultivating an
Innovative

Mindset

Figure 2: AI-Powered Innovation in Digital Transformation
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3.4 Statistical Methods

Descriptive statistics (mean, median, standard deviation) will mark the start of the statistical analysis of the
obtained data to summarize the performance indicators of both before and after Al implementation (processing
time, cost savings, and error rates) [ 12]. Such statistics will give us an idea of the impact of Al on the efficiency
of operations in the financial systems of the majority of institutions. T-tests or Mann-Whitney u tests (depending
on the nature of the data distribution) comparative tests will be conducted to determine whether there exist
significant changes in measures pre- and post-ai adoption. This will be used to establish whether there has been
any statistical significance improvement in performance.

The metrics of fairness, including the disparate impact ratio, will be obtained by the error rate of a protected group/
non-protected groups. In case the ratio is above 1.25, they will show unfairness and corrective measures would
have to be taken. To investigate the effects of different factors, including region, demographics, type of the system
and human supervision on error rates, regression analysis will be used to model the effect of each of them. This
will assist in identifying the variables that cause most of the biases or inefficiencies in the Al system. The amount
of losses that can occur as a result of the errors of the Al systems will be estimated through risk modeling, and the
expected loss will be the probability of the occurrence of errors and the average cost of errors. They will also be
compared to the base to determine whether Al decreases or increases the systemic risk in the public financial
system.

The chart below compares the performance of the public financial system before and after Al implementation,
showing significant improvements: a 75% reduction in processing time, a 76% decrease in costs, and a 73%
reduction in error rates [13].

Processing Time (Hours) (st Savings {USD) Error Rate e 1000 Transactons|

B Kl T A ierl Bl e

Figure 3: performance of the public financial system
3.5 Ethical Oversight and Governance Variables.

Governance variables to assess the ethical oversight of Al systems in the context of public finance will include
the presence of an Al ethics board, the number of audits in a year (e.g., the percentage of decisions that are not
reviewed by humans), and the presence of a regular review of key decisions made by the Al system. These are
the governance practices that will be matched with the performance and fairness results to determine whether a
stronger oversight can achieve better ethical results in Al-driven public financial systems. Here, an example of
the ethics board and frequent audits in the system may show improved performance on fairness measures,
including reduced cases of being biased in decision making.

4. Experiments and Results
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4.1 Descriptive Results

The integration of Artificial Intelligence (AI) in the system of public financial management (PFMS) has
experienced a notable rise over the recent years, and a number of reports have indicated the growing presence of
Al in enhancing the efficiency and precision of financial activities [14;15]. The OECD 2022 report states that X%
of the OECD countries had already upgraded their Financial Management Information Systems (FMIS) with Al
modules, which have become a necessity in automating their services, such as budgeting, forecasting, and tracking
their spending. The use of Al in such systems has enabled governments to comparatively analyze financial data,
forecast economic trends with even more accuracy, and make more informed fiscal decisions.

Als have also been increasing in the financial sector in general. The Bank for International Settlements predicts
that generative Al investments in the banking industry would continue to expand over the years to USD 3.86
billion in 2023, to much higher amounts by 2027. Such rapid growth in Al expenditures is indicative of the
willingness of the financial sector to enhance operational efficiency, risk management, fraud detection, and
customer service using Al tech. Although the public financial systems are not introducing Al at the same pace as
the private financial institutions, the trends in the private sector are demonstrating that Al can be of great help to
the public finance, especially regarding decision-making processes, transparency, and fraud prevention.

4.2 Empirical findings (Public Finance Case)

To further appreciate the role played by Al in the field of financial management by people, a hypothetical
experiment was conducted by using Al to improve the detection feature of budget anomalies occurring in a budget
finance system. The period when the system was run manually had particular measures associated with processing
time, costs, errors, fairness, and responsibility. These metrics, after incorporating Al in the system, were compared
to understand the gains of Al. The manual system had a base processing time of 48 hours per batch of budget
anomaly detection. With the introduction of the Al system, this was lowered to 12 hours per batch, which was a
75% decrease in processing time—the time saved translated into faster decision-making and better resource
allocation, which allowed them to make changes to the budget forecasts in time.

The manual system led to the company spending about USD 500,000 every year. The expense was also reduced
tremendously after the implementation of the Al module to USD 120,000 per annum and was amortized over
three years. This saved about USD 380 000 every year, or a reduction of 76%. The savings can demonstrate that
the financial gains of Al usage are enormous, as it enables the option of running the functioning of the public
monetary system more effectively and with fewer resources. With Al implementation, the error rate of detecting
anomalies in the budget before the implementation was 15 mistakes per 1,000 transactions. This error rate has
decreased by 73% with an Al system that showed 4 errors per 1,000 transactions. The decrease in the rate of
mistakes not only increased the level of accuracy in financial reporting but also reduced the risks linked to
financial mismanagement.

Concerning fairness, the same Region A exhibited a certain problem due to the small group of demographics (5%
of overall transactions) registering 12 errors per 1,000 transactions with the manual system. When using Al, the
error rate was reduced to 10 errors in 1,000 transacted [16;17]. This improvement did not stop the disparate impact
ratio of 2.5, meaning that Region A has made a 2.5 times greater number of mistakes than the national average.
This major discrepancy created a question of fairness, and it might imply that the Al system will affect a particular
area or group disproportionately, which should be analyzed and corrected. With regards to transparency, the
manual system lacked any auditable explanations of any decision and therefore had a rate of 0% of explainability.
With Al in place, 60% of Al-based decisions contained an auditable account. This is essential to the creation of
transparency and accountability of Al systems, which is crucial in the financial management of people, in which
credibility and clarity are central to the process. The Al system also affected accountability. When using the
manual system, 100% of the decisions were checked by a human. Nevertheless, having an Al system in place,
30% of the decisions that were flagged were reviewed by humans. This lessening of human supervision resulted
in an expansion of petitions, with each 1,000 decisions increasing to 12 in the Al procedure. This doubled number
of appeals is indicative that the Al system might present problems with respect to oversight, and this augmentation
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of oversight responsibilities might be indicative of the necessity of firmer monitoring processes to create
accountability.

Figure 4 illustrates several key use cases of Al in finance, including algorithmic trading, portfolio optimization,
risk management, and rapid fraud detection. These applications emphasize AI’s role in enhancing financial
systems through automation, predictive analytics, and decision-making optimization.
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Figure 4: key use cases of Al in finance
4.3 Governance Results

Government systems that define how Al is applied in government finances are central to the inclusive management
of Al governance and responsibility. The 10 government Al financial systems studied demonstrated that the Al
ethics board was more successful in reducing the error rate. Ethical board systems recorded an average mistake
rate of 1.2 out of 1000 transactions. When compared to non-ethical board systems, there was an average error rate
of 3.8 out of 1000 transactions. This was also statistically significant with a p-value of 0.03, which meant that the
existence of an ethics board was associated with superior monitoring and a more precise result in Al systems.

The quality of the auditing frequency was also a key determinant in the performance and equity of the Al systems.
The systems on which over 2 audits were conducted annually had a mean disparate impact percentage of 1.1,
indicating favorable achievements of fairness. Conversely, those systems with a lower number of audits per year
(less than 1 per year) had a mean ratio of disparate impact of 2.2, which was lower than that of systems with fewer
audits per year. The fairness and audit frequency had a positive correlation, with a correlation coefficient rate that
was good (r = 0.68, and as such, frequent audits are instrumental in ensuring that Al systems operate ethically.

Table 1: Governance Results of Al Financial Systems

Governance Error Rate (per|Mean Disparate| Statistical .
Factor Category Interpretation

1,000 Transactions) |Impact Ratio |Indicator

Systems  with ethics boards

Al Ethics Board| With Ethi . o
tes Boar ! Sl - p=10.03 demonstrated superior monitoring

Presence Board .
and precision.
Without 33 Absence  of  ethics  boards
Ethics Board | correlated with higher error rates.
Audit > 2 Audits Frequ.ent al}dits  were stron.gly
— 1.1 r=0.68 associated with fairness and ethical
Frequency per Year
performance.
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Governance Error Rate (per|Mean Disparate| Statistical
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Infrequent audits led to higher
2.2 - disparity and reduced system

equity.

<1 Audit per |
Year

4.4 Systemic Risk Observations

Among the few issues that should be highlighted regarding the implementation of Al in public finance is that
systemic risks may exist, and when mistakes in one section of the system cause a system-wide effect, they become
particularly dangerous [18] In one particular instance that was observed in the course of the experiment, a
misclassification model of an Al system included all education spending line items as high risks following a
change in the parameters of the model. This erroneous classification meant that more hand review work was done,
which cost the company an extra USD 250,000 and cost an additional three weeks of reporting. This event shows
that, even being efficient, Al systems may cause trauma in operations when they cannot capture changes or an
anomaly in the data. The ripple effect of such mistakes would be quite far-reaching when it comes to the financial
operations of the population.

4.5 PeopleSoft to Oracle Cloud Migration and Its Impact on Financial Systems

The Oracle Cloud replacement of PeopleSoft in the ongoing financial management systems by the public is a
drastic change in the manner in which economic activities within the government are undertaken. This migration
is based on a more process-oriented strategy according to the principles of the lift-and-shift playbook by Gondi
(2025) that guarantees the seamless integration of application modules and the flow of processes [30]. There are
various advantages of this shift to Oracle Cloud, such as increased scalability, better performance of processing,
and more diversity in financial data processing. This migration offers some of the most important benefits: more
complex financial processes can be automated, and the involvement of manual intervention is minimized, as well
as the accuracy of the results is increased. Oracle Cloud has advanced features, which means that the budgeting,
forecasting, and financial reporting of the public finance department will improve. These improvements are further
supplemented by the fact that Oracle Cloud provides real-time data processing, which also enables making more
informed decisions and reacting in order to such anomalies in the budget promptly.

Like any large system migration, the transition is also challenging. These are the risks involved in data migration,
compatibility of the systems, and the fact that a lot of training of personnel will be required to suit the new system.
The incorporation of Oracle Cloud into the existing systems, including the ones supported by PeopleSoft in the
past, should be planned very thoroughly to ensure that the operations are not disrupted as much as possible.
However, the decision to migrate to the Oracle Cloud coincides with the current drive towards the modernization
of the credit systems of the state, and in the long term, there will be a positive operational efficiency, transparency,
and accountability. The transition also eases governance and control over the financial operations since automated
reporting and upsurged monitoring functions involve the stakeholder with more insights on financial operations,
thus a higher level of accountability.

5. Discussion

The use of Al in government financial systems has a mammoth potential of improving efficiency, accuracy and
transparency in the management of government finances. We have experimentally found excellent results in
several measures of performance. In example, budget anomaly detection processing time was cut 75%, as it has
previously taken 48 hours to do; this time it now only takes 12 hours per batch, meaning that operations might be
simplified by Al. Another one was a reduction in cost of operation by 76% and net savings of approximately USD
380,000 in a year. The origins of such improvements are the automatization of the manual operations, which
demonstrate the Al as the tool of streamlining the administration of the finances of the states. In spite of the fact
that Al can increase the efficiency of operations, the possibility of ethical issues, in particular fairness and
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accountability, also exists. Algorithms can be prejudiced and such is one of the key issues of our study.
Specifically, Region A was underrepresented in demographics, and had a high underrepresentation error thus, the
ratio of disparate impact is 2.5 indicating that the Al system is having more infliction on it than the other groups.
Even though the overall percentage of errors decreased by 73% with the help of Al the possibility to misrepresent
the number of errors and the fairness of its results are also a cause of serious concerns. This point of observation
suggests that even though Al will result in greater accuracy of anomaly detection in the budget, one should take
great care with regard to the effects of such systems on distinct demographic groups.

The other ethical issue of note is transparency. Before implementing Al, there was no recorded explanation of
decisions made in the manual system, which has been enhanced with the Al system, where 60% of the decisions
have an explanation logged. Although this is an improvement, it is still not 80 per cent, which is required to have
a perfect transparent system. Such inadequacy in transparency, especially concerning its decision-making process
that may touch on the public fund, may lead to the loss of public confidence in the Al-driven system. It further
suggests the need to advance the systems of transparent and verifiable Al-based decision-making about communal
finance.

Another trade-off that should be mentioned is the decrease in human supervision. Although the Al machine was
associated with a significant reduction in processing time, the rate of decisions that are to be reviewed by humans
fell to 30% as opposed to 100%. This decrease saw to it that the number of appeals doubled, indicating that,
although Al may improve the pace with which the decisions could be made, it also brought about various problems
as far as regulation is concerned. This growth of requests suggests that the governance mechanisms should be
strengthened in order to ensure that the most important financial decisions are properly examined, especially in
complicated situations when Al may not have reflected all the necessary nuances.

The research also highlights the power of effective governance arrangement. The use of systems that comprised
an Al ethics board and had regular audits showed a higher fairness score, such as fewer errors and fewer biases
[19]. Indicatively, a difference in the disparate impact ratio in public financial systems with two or more audits a
year was 1.1 compared to 2.2 in those systems that had less than two audits a year. Such a correlation indicates
that ethical governance, which is taking the form of routine audits and special oversight organizations, is highly
important in making sure that Al systems in public finance are as fair and effective as possible. Results highlight
the systemic risks of Al in the case of the public financial systems. In another case, an Al system incorrectly
categorized much of the education spending as being high-risk, prompting further human examination and
increasing the project cost by USD 250,000. The delay of the announcement due to this misclassification took
three weeks, which is another example of how Al mistakes can have a significant impact on the wider financial
activities of the population.

The possibility of systemic risks in public finance is especially relevant due to interdependencies of different
spheres and the potential of Al mistakes spreading globally through the whole financial system, potentially
destabilizing it. Although there are evident benefits in performance brought about by Al in the arena of
government finance, a delicate balance between efficiency and ethics should also be taken into consideration.
Trade-offs observed in our experiment, such as faster processing speed and lower error rates, compared to an
enhanced threat of algorithmic bias, lack of transparency, and less human insight, imply that the implementation
of Al should be approached with care. There is a need to develop strong ethical rules, surveillance systems, and
the level of transparency to make sure that the Al systems perform in a way that is not just effective but also fair
and responsible to society. Al in public finance is not merely a technical difficulty but a deeper ethical and
governance challenge, which should be handled very carefully so that it maintains the trust of the people and also
fairness.

5.1 AI Integration Performance.

Al has proved to be quite effective in streams of improving the efficiency of the operations in the state financial
system. The research established that the processing time was also lessened by 75%, which had an initial
processing time of 48 hours, to a minimal processed time of 12 hours. This efficiency is highly demanded
especially when one takes into account government activities where the decision-making processes can be
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cumbersome, as in order to attain it, it can be time-consuming due to manual operations. In addition to accelerating
the processes, the realization of Al in such systems enables governments to react timely to any changes within the
financial market, which increases fiscal decisions. Of concern is the associated cost-saving. The Al solution made
the company to reduce the cost of the operations to approximately USD 120,000 in comparison to 76 USD 500,000
per year. Such savings underscore the possibility of Al to enable the work of the public institutions of smaller size
to be more effective, therefore, releasing the budget funds towards other critical areas. Nevertheless, although the
financial gains are evident, the trade-offs connected with the ethical aspects, i.e., fairness and accountability,
should also be followed closely.

Figure 5 illustrates the key elements contributing to Operational Excellence, which can be directly applied to Al
integration in public financial systems. The figure emphasizes the importance of Performance Management,
Improvement Initiatives, Strategy Development, Process Management, Organization Planning, and Employee
Engagement.
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Figure 5: key elements contributing to Operational Excellence
5.2 Ethical Risks and Bias

The possibility of algorithmic bias is one of the highest ethical risks are have identified in the study. The Region
A disproportional impact that was 2.5 indicated that the Al system discriminated against a limited number of
people of a certain demographic when flagging transactions [20;21]. The Al system may have hidden biases that
can give non-equitable results, including the unequal distribution of the general budget or the bias of certain groups
in financial reporting. To deal with these biases, the process will involve continuous monitoring and auditing of
Al systems, and especially, making certain that the models are trained using data that is representative and
inclusive. The introduction of fairness indicators and regularly reviewing the decisions of the system concerning
the possibility of biases will play a significant role in avoiding the harm that Al may cause to specific demographic
or regional groups unintentionally.

5.3 Transparency and Explainability.

The transparency of Al systems is essential, particularly when funding the state budget, as the impacts of decisions
directly affect the lives of citizens. The study discovered that 60% of Al-based decisions had an explanation
logged, which is significant given that the explainability rate of the manual system is 0%. Nevertheless, this is not
enough to reach the 80% transparency rate, and in this way, most Al-led decisions would be explainable and
subject to analysis. To ensure that the level of trust in the public is not compromised, the public financial
management Al systems must be not only effective but also transparent. This is achieved by providing clear
explanations on the way decisions are made and this is especially in matters that touch on the use of taxpayer
money by citizens as well as auditors.
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5.4 Governance and Oversight

The governance structures, including Al ethics boards and regular auditing, play an imperative role in ensuring
the ethical nature of the Al systems. According to the results, the better the financial system of a particular country
is governed (through more regular audits and the existence of ethics boards), the better the results of the said
financial system will be related to fairness and transparency. This is an essential point to consider since introducing
ethical oversight systems into Al to enhance accountability and preclude negative consequences and systemic
bias, or opaque decision-making.

5.5 Systemic Risk and Cascading Failures.

Application of Al in operations of the field of public money also has systemic risks that are to be appropriately
managed. The case of the inappropriate classification of education expenditures as a risky high-level venture,
leading to the unexpected costs and postponements shows a potential existence of the chain risks whenever there
were failures in the monetary system of interdependence. The risks of a single mistake being transmitted
throughout the various sectors will put the stability of the public finances, specifically, at risk when the errors are
not spotted in the first cases. The actions that the public financial systems undertake in these risks encompass the
fact that it is required to perform scenario modelling and stress tests to establish the degree to which the mistakes
of Al can be. The understanding of the interconnectedness of the different financial sectors, and the properly
developed system of dealing with these risks, will be a useful thing to prevent the massive disintegrations.

5.6 Striking a Balance between Efficiency and Ethics.

The use of Al in governmental finances must be used decisively, while keeping a balance between efficiency and
ethics. The possibility of Al to simplify operations and enhance performance is obvious, yet the ethical issues,
including fairness, transparency, and accountability, should be considered at the same time. In the absence of an
effective set of moral principles, the efficiency benefits provided by Al will likely be mitigated by the threats of
discrimination, the lack of transparency, and decreased human control. Ethical governance and transparency
should thus be part of any Al implementation in public finance.

6. Case Studies / Real World Examples
6.1 Country Examples: Estonia, Singapore, and Finland

The first countries to implement Al in the area of financial systems of the state were Estonia, Singapore, and
Finland, which provided a great contribution to understanding the advantages and drawbacks of these
technologies. Estonia is known to have a developed e-governance and has been able to involve Al in its financial
management, especially in the budgeting system and tax collection [22;23]. Artificial intelligence has facilitated
such operations, making it easier to comply with taxation and predict cash flows. Nevertheless, algorithmic bias
and data privacy are some of the issues on the national level. To resolve these issues, Estonia has been developing
powerful ethics pertinent to Al in order to avoid fairness and transparency.

Singapore, in its turn, has adopted Al within the spheres of civil government. Some of the jobs done in the country
with the help of Al include the financial planning, fraud detection, and automation of financial reports. This
method has enhanced the effectiveness and quickness of decision making and issues of data privacy and
algorithmic fairness have appeared. Singapore has been endeavored to establish governance systems that will
address such issues as establishing regular audit systems and transparency systems. Finland has innovated
robotization of its finances in the use of robotic process automation (RPA) and Al. Al has assisted in enhancing
financial forecasting and allocation of resources. Nevertheless, as in the case of Estonia or Singapore, Finland has
struggled with adopting Al in old systems, which were not set to handle innovative technologies. To manage these
issues, a great focus has been given to the ethics in the management of Al in Finland, which makes sure that the
implementation of Al is responsible. These nations have shown how Al can have a positive influence on financial
management, especially in such fields as predictive analytics, detection of fraud, and automated reporting.
However, certain issues have been shared among them, including solving algorithmic bias and data privacy. All
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of them underline the necessity of definite ethical principles that should direct the application of Al to the work
of the public system.

Figure 6 illustrates some key challenges associated with Health Big Data, including Time-validation,
Incompletion, Privacy, Multimodal Data, Redundancy, and Privacy. These challenges are analogous to those faced
in public financial systems when integrating Al. Specifically, in the context of Al in public finance, issues such
as data privacy and incompletion in data integration must be addressed, as seen in the experiences of countries
like Estonia, Singapore, and Finland

Time-
validation

PN
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a Jw. Incompletion
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Figure 6: key challenges associated with Health Big Data
6.2 Case Study: Auditing and Document Review in Australia.

A pilot study of Al in financial advice documents auditing was conducted in Australia. Historically, less than 5-
15% of these documents were audited annually and three-quarters of those audits detected non-compliance. The
implementation of Al scaled this process and audited more documents, as it was necessary to enhance compliance
problems revealed. Although Al itself was more efficient, the paper noted that there was an ethical danger
associated with it: the risk of false negatives (when non-compliant documents were overlooked). It may also cause
a high level of non-compliance to be ignored causing severe regulatory and financial consequences. According to
the pilot, although Al can definitely enhance the scope of audits, it also comes with the possibility of overlooking
all of the issues potentially resulting in legal and financial penalties. The provided example suggests the necessity
to balance the scale of processes facilitated by Al with the imperative to have human control perform on a regular
basis to ensure that no concerns about compliance are overlooked.

6.3 Case Public Services and Al in Finland.

Another research on local public services was conducted in Finland where it used Al to enhance service delivery
[24]. The results emphasized the significance of ethical foresight systems during the introduction of Al into the
public systems, particularly in financial systems. The Al implementation of the governmental services, such as
resource distribution and budgeting, had potential to enhance efficiency. Nonetheless, the issue of equality was
raised, specifically regarding the impact of Al on other demographic groups or geographic areas. As a study in
Finland pointed out, although Al can be effective, ethical issues, which include creating fairness in decision-
making and maintaining privacy of the data, are important. The experience of such applications of the public
service can be discussed in regard to the financial systems of the country, as the concept of fairness and
transparency should be observed in order to achieve the fair results.

6.4 Case Study: Privacy Financial sector.

In financial management, though not a part of the public sector, the private financial sector provides valuable
information regarding the application of Al in financial management. There has been a steep growth in Al
investment in the banking sector, and the level of generative Al spending is projected to grow significantly in the
next few years. Though the investment has grown, a lot of banks are still hesitant to use Al because they fear
issues of morals and regulation.

Received: August 05 2025 2225



International Journal of Applied Mathematics

Volume 38 No. 12s, 2025
ISSN: 1311-1728 (printed version); ISSN: 1314-8060 (on-line version)

Another major problem in the private sector is the inability to adequately check the data that is inputted into Al
or the results produced by Al models. When wrong or biased data is used as inputs in Al systems, the outcomes
may cause serious financial and reputational consequences. This is of particular importance to the financial
systems of the population, the stakes of which are high, and mistakes in the decisions made by Al may have severe
effects. The case of Al in the private financial sector is a prompt to remember that, although the technology can
have a tremendous positive impact, it still needs to be managed carefully in order to guarantee data quality, and
prevent possible risks that include biased decision-making and misinterpreting data.

6.5 Case Study Insights and Conclusions.

These case studies demonstrate that Al has the ability to greatly increase the efficiency of financial systems in the
country, be it through better financial forecasting, automated reporting or fraud detection. Nevertheless, as the
examples provided above have shown, the process of Al integration into the public finances is not that simple.
Algorithms bias, privacy of data and the necessity of ethical guidelines are some of the challenges that are
widespread within the aspects of the public and the world of the private arena. The example of Estonia, Singapore,
Finland, and Australia shows that it is essential to establish the framework of governance that will help to use Al
systems in an ethical and transparent manner. Although Al can promote major operational changes, ethical issues
have to be addressed to prevent the unwanted outcomes, as inequality, accountability can be neglected, or privacy
may be breached. These case studies are quite instructive to the governments willing to implement Al within the
public financial systems, as it seems very important to constantly monitor it, employ human control, and have
strong ethical principles to make Al useful to all citizens in a fair and transparent manner.

6.6 Cross-Sector Ethical Parallels Between Public and Private Financial AI Systems

While this research primary focuses on the application of Artificial Intelligence within public financial systems,
many of the ethical considerations identified such as fairness, transparency, accountability, and systemic risk
equally affect private-sector financial organisations. Global banks and large financial enterprises gradually are
increasingly integrating Al into critical functions such as Anti-Money Laundering (AML) surveillance, Know
Your Customer (KYC) verification, fraud detection, credit scoring, and real-time transaction monitoring. As a
result, the ethical challenges observed in public governance environments are therefore equally relevant to
financial institutions entrusted with safeguarding customer assets and maintaining compliance with strict
regulatory frameworks.

One of the most prominent parallel concerns algorithmic fairness. In large banks, Al models utilized for fraud
detection or transaction-risk assessment may accidentally generate biased outcomes when trained on unbalanced
or incomplete datasets. Such unfair classification patterns can adversely affect specific demographic or geographic
groups, raising compliance concerns under regulatory bodies such as OCC, FFIEC, FCA, MAS, or GDPR. This
illustrates reflects fairness disparities documented in public-sector financial anomaly detection, where certain
regions experienced significantly higher error rates. Both domains therefore require continuous monitoring, bias
testing, and ethical risk assessments to prevent unintended discrimination.

Transparency and explainability are equally important in private-sector finance. When Al is used to identify fraud
transactions or assess risk, the fundamental decision-making logic must be clearly documented for auditors,
analysts, and regulators. Still, numerous current machine learning models behave as unknown “black boxes,”
making it difficult for compliance teams to justify or audit Al-generated outcomes.This issue aligns directly with
observations in public financial systems, where lack of transparency reduced trust and increased appeals. In both
areas, accountability and credibility rely on having frameworks for explanability, decision logs, and audit trails.

Another common concern involves human oversight, especially in key finances. While Al can assist banks in
reducing manual workload and improving investigations, dependence on automation may create operational risk.
If human review decreases too sharply, critical edge cases such as subtle fraud patterns or context-specific
anomalies may be overlooked. It was also similarly observed in public-sector experiments where reduced human
involvement resulted in increased appeals and decreased oversight quality. Financial institutions encounter similar
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risks, emphasizing the need for hybrid models that maintain human judgment in sensitive decision-making areas

Finally, both public and private financial systems remain vulnerable to systemic and cascading risks. In banking
environments, an improperly configured Al model; such as an poorly designed fraud detection engine, can result
in mass transaction freezes, customer impact, operational overload, regulatory breaches, and reputational damage.
This risk is comparable to the cascading failures identified in public-sector systems, where errors propagated
across connected budget or expenditure processes. Effective governance, routine stress testing, scenario modeling,
and well-defined escalation protocols are therefore essential in both contexts [27]..

By examining these parallels, it becomes evident that Al ethics form a shared foundation across the broader
financial ecosystem. Integrating private-sector banking insights strengthens the overarching discussion by
demonstrating that fairness, explainability, accountability, and systemic stability are universal ethical
requirements [7][27]. This complementary perspective reinforces the need for consistent governance frameworks
that support responsible Al adoption in both public institutions and large financial enterprises.

7. Practical Recommendations

With the help of the empirical findings and case studies, it is possible to make various recommendations on the
actions that could be taken by the public financial managers and policymakers to promote the responsible and
ethical utilization of Al in the system of public finances.

7.1 Determine Ethical Governance Systems.

Ethical governance systems should be developed to ensure that Al is deployed in the state’s finances [25;26]. One
of the initial steps is the creation of an Al ethics oversight board for the financial system. A board of Al systems
review is supposed to respond to its ethical criteria and compatibility with fairness and transparency objectives to
check that they are in place and operational. Studies show that Al systems that are audited at least twice a year
show improved results on fairness. An example is that systems with a higher number of audits are less likely to
have a higher disparate impact ratio than those with fewer audits. Regular audits assist in their accountability and
in detecting any possibility of bias or error that might occur in their Al systems.

7.2 Set and Track Metrics of Quantitative Ethics.

Public financial managers need to define and constantly measure important quantitative ethics indicators to track
the performance of Al systems in regards to ethics issues [27]. They are error rates per a thousand decisions,
processing time, and cost savings to determine efficiency results. Furthermore, one should observe the ratio of
disparate impacts on each region or demographic because this would allow one to evaluate the fairness of Al-
supported decision-making. The other measures, like the percentage of decisions logged indicating the explanation
and the rate of decisions reviewed by human beings, should also be monitored so that accountability is taken into
consideration. Periodic evaluation of these indicators enables managers to discover any ethical challenges that
could occur and make the relevant corrections accordingly.

Figure 7 highlights the core aspects of Al Trustworthiness, emphasizing the importance of Fairness, Transparency,
Privacy, Security, and Accountability. These elements directly relate to the need for public financial managers to
measure and track quantitative ethics indicators, as discussed in Section 7.2.

Received: August 05 2025 2227



International Journal of Applied Mathematics

Volume 38 No. 12s, 2025

ISSN: 1311-1728 (printed version); ISSN: 1314-8060 (on-line version)

Transparency

Al ]
Trustworthiness |

Accountability

Figure 7: core aspects of AI Trustworthiness
7.3 Maintain Human in Loop Oversight.

Even though Al can result in more efficient work, human control is significant. The appeals data used should be
tracked as much as the percentages of human review are reduced to as low as 30%. One study saw the human
review decreased, and this led to 50% increase in the number of appeals it which means that Al may not work in
all situations in such a manner as it takes the complexities of certain decisions. This is where the human beings
will be required in the oversight procedure due to the need to incorporate human beings in decisions made that
may subject them to financial implication or social effect. Striking a balance between the need to retain human
judgment in the decision making chain is among the mechanisms of ensuring fairness and accountability of the
financial systems of the people.

7.4 Guarantee Quality of Data and Representativeness.

The data that is used in training Al systems is paramount in terms of preventing bias and attaining fair results [28].
The financial managers in charge of the population should make sure that the Al models reflect data from all
regions and demographic categories. The lack or partiality of the data may create inaccurate or discriminatory
results. In one particular instance, Al systems in one case disproportionately hit a specific area, and the ratio of
disparity was very much greater than that in the whole country. This risk will be eliminated through ensuring
comprehensive data input and decreasing data collection gaps. Besides, several public financial systems continue
to use legacy or old IT infrastructure, which may be a barrier to using Al safely and efficiently. These systems
have to be upgraded to match the developing requirements of Al technologies and be properly integrated.

7.5 Install Explainability and Logging Mechanisms.

Al systems must be transparent, particularly with respect to major decisions like publicly funded ones. Financial
systems activated by the population must aim to ensure that 80% of AI decisions have been audited and,
documentation of reasons [29]. This gives a clear line of decision-making and guarantees the stakeholders that
they are able to comprehend the decision-making rationale of Al-based results. Only 60% of the decisions that Al
systems are supposed to make were explained in one study, which is an indicator that it needs to be improved.
Explainability can help enhance the interest of the public in Al systems and eliminate fears of the lack of
transparency or impartiality.

7.6 Adopt a Process-Centric “Lift-and-Shift” Playbook for System Transition

The financial management systems, like the old PeopleSoft, need to be transferred to the new cloud-based
financial management platform, like Oracle Cloud, in a well-organized, process-oriented approach. A lift and shift
playbook indicates an effective framework that will achieve minimal disruption and generate scalability, security,
and performance within financial systems [30].

The public financial managers should modify this playbook model to move the current Al-assisted systems to
cloud-based systems without data loss or business interruption. The playbook focuses on mapping all modules of
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financial processes within the organization, budgeting, auditing, reporting, and expenditure control, to equal
functionalities of the Oracle Cloud, so that no ethical and transparency standards are violated during the migration
process. Al modules are also liable to enhance automation, real-time analytics, and predictive forecasting for
decision-makers in the interior of Oracle Cloud. This organized methodology not only assists in improving
efficiency and accountability, but it also enhances the data governance and adherence to ethics when emotive
system renewal. Such process-based transitions will be consistent with the general objective of responsible,
transparent, and sustainable Al-based public financial management.

8. Limitations and Future Work

Although Al implementation in state financial systems is a promising venture, it is met with a number of
drawbacks that need to be overcome to achieve successful and ethical operation of it. Such constraints also reveal
aspects in which research and development can be undertaken in the future regarding the field.

8.1 Data Constraints

One of the major shortcomings of evaluating the influence of Al on the financial systems of the population is the
inability to reach large volumes of data since its analysis is confidential. The financial information of the populace,
especially on budgets, spending and fiscal policies, is usually delicate and restricted by the law to accessibility.
This may complicate gathering the data associated with the empirical analysis process and prove the performance
of Al systems in the real-life environment. Actually, further in the future there should be more attempts to develop
clear frameworks to help in data sharing that should be able to balance concerns of transparency and privacy and
security concerns.

8.2 Context Variability

The actual practices and outcomes of Al use in the state financial systems may differ significantly through a
variety of environmental circumstances [31]. The country conditions, e.g. the extent of budget size, maturity of
financial management systems, systematic progress of the overseer mechanisms, etc. can also determine the
acquisition of Al and the consequences that it produces. Because of such differences, the measures and outcomes
of a given jurisdiction cannot be easily applied to another. Consequently, care should be taken when generalizing
results in other settings. The next step in Al use in public finance should be to investigate how Al performance in
these contextual differences could be influenced and create frameworks that consider the variability.

8.3 Long-Term Systemic Risk

The other field that future studies are necessary is the long-term systemic risk of Al in the financial systems of
the population. Whereas the short-term efficiencies and cost reductions can be quantified, the long-term
implications of Al on the financial situation and the risk remain unidentified. It would take more longitudinal data
to comprehend the way Al is going to experience various changes over the decades with respect to public financial
management (PFM), and what its overall effects are going to be on systemic risk, public confidence, and financial
stability. Future research ought to employ monitoring Al systems over a period of time to determine their strength
and the risks that develop with an increase in Al incorporation into the financial affairs of the people [32].

8.4 Cross-country Comparative Studies.

Generalizability of findings should be enhanced by cross country comparative studies. The current literature
mostly revolves around single-case studies or the national context, which restricts the opportunity to make
generalized conclusions about the influence of Al in the public finances. Comparative research that would
examine the performance of Al in different countries with distinct economic, political, and social setups would
facilitate the creation of a more wholesome perception of its efficacy and ethical consequences. Such studies can
also bring information about the best practices and mistakes that can be made to enhance the implementation of
Al systems in different jurisdictions.
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8.5 Further Technical Research

The difficulty of the Al models, especially the deep learning systems makes them difficult to explain to the general
financial population. There are a variety of Al models, particularly deep learning models, which can be described
as black boxes where it is hard to find out how conclusions on the decision-maker have been formed. More
technical expertise is required to make these models easier to comprehend and, in particular, within the framework
of public finance, where accountability and transparency are of the essence. Moreover, the auditing systems
research and studying the human-Al interaction will assist to guarantee that Al systems are not only effective but
also consistent with moral principles. Examining the issue of the integration of the human control and the Al
systems in the decision-making process will be crucial in ensuring accountability [33]

8.6 Societal Impact

The long-term effects of Al in society are unknown, although the benefits of Al in the field of public finances are
quantifiable. The question of beneficiaries and those who could be muted by the Al systems is also very important,
especially in regard to equity in the public finance. Unless carefully followed, Al can contribute to the escalation
of inequalities present. Further studies are required to come up with more serious socio-economic indicators that
measure equity implication of Al on the social financial structure. This may involve evaluating the spreading of
benefits and costs in various demographic segments and so it does not inadvertently discriminate or disadvantage
groups that are being conscripted elsewhere by artificial intelligence [34].

Figure 8 illustrates the relationship between Al techniques, pedagogical design, and domain knowledge,
emphasizing the need for reasoning, adaptive learning, and feedback.

Al
technique Pedagogical

Reasoning desien

Adaptive learning

Domain

knowledge
Feedback

Figure 8: Al techniques, pedagogical design, and domain knowledge
9. Conclusion

This paper recognizes the tremendous potential of the Artificial Intelligence (AI) to enhance the population
financial systems, granting the significant increases to the efficiency and accuracy. The addition of Al to the
sampled case led to the processing time being reduced by 75 times as well as the errors being reduced by 70 times,
which demonstrates the ability of the Al to streamline the working process and reduced the number of errors that
humans make. These results mean that Al will be capable of transforming governmental funds management since
it will simplify such operations as budgeting, anticipation, and fraud detection that leads to the optimization and
improvement of quickness and precision of financial-related choices. Despite these benefits, the paper also reveals
that there are several ethical threats in the use of Al in communal finance. One of them concerns fairness, as
demonstrated in the case in which one region had a ratio of disparate impact of 2.5, so that Al was strongly
prejudiced when it came to transactions. Furthermore, the reduced human control also augmented appeals by one-
half, which denotes that the application of Al in decision-making can create new problems regarding
accountability. All these issues point to the fact that despite the ability to make AI more efficient, new risks
emerge, which must be carefully taken into consideration.
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The study also suggests another piece of evidence which is that the best fairness outcomes were related to the
presence of effective governance structures such as Al ethics boards and frequent audits. The low bias and less
fairness issue were found in systems where audits were conducted regularly and special ethical supervision
considered. This finding confirms the point that a robust governance can be required in the implementation of Al
to ensure that its usage is not against the ethical regulations and social standards. Transparency, human
control/supervision, and systemic risk management are the major prerequisites of any Al deployment strategy in
the government finance. Insights from private-sector financial institutions, particularly the use of Al in AML
monitoring, fraud detection, and compliance workflows in large banks, can therefore inform the design of stronger
ethical safeguards, oversight mechanisms, and governance models for Al deployment in public financial systems.

These conclusions suggest that the use of Al in government financial regimes by policymakers cannot be
perceived as a technical substitution and cost-saving tool. It is also a governance, ethical and a trust challenge
amongst the population. The ethical design, monitoring, and control of Al systems should be undertaken in a
morally responsible way so as to avoid unintended outcomes particularly where taxpayers funds and the welfare
of individuals are at stake. The presence of Al in the state financial system is a technical and ethical requirement.
Ethical design storage and administration of Al systems require specific attention as ethics of this issue are relevant
to not only the multitude but also their asset base. To achieve Al as a source of benefit to them in a just, transparent,
and accountable way, governments ought to pay attention to physical measurements, spying, and ethical
safeguarding.
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