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Abstract

Intelligent Financial Governance (IFG) aims at understanding the complex systems underlying accounting, budgeting,
and financial data in government entities with the support of computational tools. The goal is to assess how to support
decision-makers in managing uncertainties related to financial systems. As financial governance is much a forecast-based
question, Al and Machine Learning (ML) technology can be used to build predictive models, which are assessed with
respect to different historical and real-time variables.

A variety of methodologies are developed and discussed in relation to the reflexive loop needed to appraise the impacts
on the insights obtained. Case studies refer to the use of these methodologies in two government entities in Northern Italy,
which are commented on to identify implications and potential directions. The essay’s conclusion reflects on the potential
role of Al tools in enhancing financial governance in government entities to inform decisions, budget policies, and
assessments relating to the complexity of accounting and financial systems. The role of Al is typically not recurring here,
either as black-box models or as wide prediction-based systems, which are often difficult to train as there is no universal
forecasting pattern in financial systems and variables change at fine timescales.

Keywords: Al, Machine Learning, Financial Governance, Budget Forecasting,Al in fiscal governance,Machine learning
budget forecasting,Government financial analysis,Al-driven fiscal impact,Intelligent financial forecasting,Predictive
analytics in government budgets,Machine learning for fiscal planning,Automated budget forecasting,Data-driven
financial governance,Al in public sector budgeting.

1. Introduction

Artificial Intelligence, machine learning and intelligent algorithms are rapidly gaining importance for assessing the fiscal
impacts of government projects and for the formulation of intelligent financial governance sets. The complexity and the
multidimensional phenomena that the financial governance of government entities have to deal with cannot be estimated
from traditional econometrics or input output analysis. At the same time, an increasing interest and safety concerns for
transparency and audit of the algorithms which public administration may use as decisional tools are widely addressed.
Public officers must have smart tools at disposal, which are also auditor friendly and capable of explaining their decisions
to a general, possibly non-technical public.

Budgets, projects, laws, decisions a public administration must take, at different levels local or central must be formatted
in arigorous but also interpretable, possibly demand driven and efficient way to minimize costs hence burden on taxpayers
and compliance to international directives. What is needed is a parsimonious biblio or a white-box-like, easy-to-analyze
model that, given a reform, be it new laws, new acts, new enterprises, predicts the financial impact. A structured
prediction/interpolation tool is being proposed here based on colosseo as a satisfying and scientifically justified answer
to the die-new-fuzzy-needs raised. To this purpose the use of Al and machine learning algorithms, rather than the fixed,
austere methodologies introduced in the previous century, is suggested. For example fiscal impacts, as well as the cost
benefit analyses a project may generate, typically by consultants, ex-ante approval, can be evaluated, plotted or simply
downloaded from a dedicated public administration's web page by legally interested workers or citizens.
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Fig 1: Intelligent Financial Governance

1.1. Background and Rationale

Extended financial governance practices for government entities have been used for thousands of years. Starting from
widespread and transparent monetary results and disclosure of many separate experiments showing the growth-in-favor
impact of user-friendly fiscal transparency indices, contemporary projects broadened from fiscal analysis of single
government entities—and then full governments—to also concern financial relations between multiple countries.
Throughout antiquity, users of financial reports have been impressed by transparent presentation of extensive and
disaggregated financial information. This phenomenon had generated substantial academic interest more than 2000 years
ago and had been the subject of many books by early thinkers.

Nowadays—with the rise of advanced technologies like artificial intelligence and machine learning in wider society,
extensively including public institutions— the dependence on information and data has become even stronger. Data-
driven decision-making has shown a great potential to attract attention for the favorable resolution of economic and
financial questions, being widely used for budget control and allocation of limited financial resources in novel projects.
Yet, as noted in the early years of the spread of various contemporary recording technologies, with the aid of machine
learning algorithms, also it may empower various broadening capabilities, including the ability of deception. Among
others, this may give rise to a demand for the permitting formulation of innovative practices in the area of fiscal
disciplines; they may sound even more of an argument as government entities are faced with the so-called triple-threat
scenario: increasing fiscal pressures are now being coupled with growing demands for transparency/accountability and
mounting fiscal uncertainties, caused in no small part by the ongoing impacts of the coronavirus primarily, and climate
change secondarily. In light thereof, this study elaborates on projects around Al, ML, fiduciary relationships amongst
many countries, and performance among governments, as well as their potential application in government-related
financial questions. Ultimately, growing public interest in the issues of governance and the emergence of a new research
industry that defines and explores the concept of governance are seen as related to the description of the financial results
obtained, and their aggregation in a transactional context.

Equ 1: Optimization of Debt Management

e 75 is the interest rate for debt issuance 1.
e d; is the amount of debt issued in period 1.

e p; is the repayment profile of debt 2.

T . .
e Dar is the maximum allowable debt.

di i Dm,u:r: i di o B
1 i=1

P e B is the total budget requirement.
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1.2. Research Objectives

This independent research project in intelligent financial governance expands prior Al research to budget forecasting and
fiscal impact analysis, providing a comprehensive review of Al, fiscal impact analysis methodology, and budget
forecasting literature. Using raw structured, unstructured, and geospatial data of real-world government contracting task
orders corresponding with Al and machine learning, fiscal impact analysis and budget forecasting models are presented.
Al and machine learning models can enhance the analysis and forecasting of fiscal implications drastically. The models
in this research can provide the information needed for intelligent financial governance directly from raw government
budget, task order, and other data collection with minimal manual effort. Three research components in Al are presented:
a model of deep learning with a convolutional neural network using raw financial data; a tool of natural language
processing on a geospatial location cloud-computing platform; and a pan fusion model using raw structured, unstructured,
and geospatial data. Three research components in fiscal impact analysis and budget forecasting are presented: an Al
model predicting company financial growth from revisions and resubmissions of fiscal impact analyses; a taxonomy of
fiscal impact analysis methodologies identifying the most sensitive tasks; and a dataset of all US local fiscal implication
enactments.

2. Literature Review

The first part of the literature review is devoted to the traditional financial governance in government entities. An in-depth
analysis of established practices will be conducted to critically discuss the difficulties and trap-holes in the current fiscal
decision-making process. Along the line, financial impact analysis (FIA) will be discussed as an integral part of the budget
process. Despite its importance, the study argues that the current “hand-made” FIA process may leave space for
subjectivity in the formation of budget proposals. In the next sub-part of the review, a seamless transition will be made to
new emerging technologies — Atrtificial Intelligence (Al) and Machine Learning. The discussion will focus on the
advantages of Al in removing the systemic inefficiencies and barriers in financial analysis. The advancement of
technology and fiscal policy and the integration of the Al in tax collection and audit programs are further discussed.
Criticisms of Al-empowered governance are included in the discussion to provide a balanced and transparent view of the
new practice.

Traditionally, policy formulation is heavily influenced by politics, with budgets catering to the needs of popularity and
vote-winning. The implementation of these policies is simply focused on “keeping the lights on” rather than long-term
strategic governance. Fiscal analysis and risk management are often more cosmetic exercises of window-dressing than
meaningful attempts at sound governance. Additionally, factors such as information asymmetries and a lack of capacity
may impede supervisory roles, giving public entities significant scope to take risks. Looking at a sample of high-profile
fiscal crises, from Greece in 2012 to the near-bankruptcy of Detroit in 2013, the analysis displays a clear pattern of
avoidable problems leading up to the crisis. Discontent with arbitrary and externally imposed austerity has driven
increasing scrutiny of fiscal policies world-wide. Public interest in the oversight of government financial management
has never been higher. Addressing these concerns requires a mature approach combining acute fiscal analysis, strategic
vision, and technological sophistication.

This section critically evaluates entity-based traditional financial governance focusing on government entities (GESs), as
seen in the budgeting and financial management cycle. There are rites and ceremonies for each stage: politicians prepare
promises and pledges for the forthcoming year looking for popular issues to build into budget proposals; the executives
attempt to quantify and calculate the cost, impact and risk; the “shadow puppet show” involves long winded justifications
and interrogation in parliament; routine revenue collection and payment; infrequent and irregular corruption audits. At
critical points, budgets are extended in an extremely ad hoc way, missing legally required timetables. Outcome is
performance “scores” can be manipulated; auditing reports and financial statements rely on “fixed-definition” and do not
offer a real assessment.

2.1. Traditional Financial Governance in Government Entities

Given the vital role of financial processes in sustaining both public and private sectors, successful businesses, strong
economies, and stable governments are often predicated on sound fiscal management and financial governance. In terms
of government entities, no matter if operated on federal, regional, or local levels, complex financial operations and
administrative activities are executed on a daily basis. The basic principles of accounting as well as double-entry
bookkeeping have been established for centuries after the Franciscan friar Luca Pacioli published his treatise on
accounting in 1494,

To this day government entities adhere to these established procedures to record and report financial transactions, as well
as to comply with the ensuing regulatory frameworks based on the accounting concepts and assumptions. Fiscal impact
analysis is often done to estimate the financial effect of new regulations and policies. This affects companies and
potentially also regulations governing SMEs and large corporations to regularly verify their account statements and annual
financial reports. Accounting standard boards are thus tasked to evolve their standards and regulations in accordance with
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emerging financial instruments and economic activities whilst an increase in both complexity and speed of these activities
has been witnessed in the recent decades.

Traditional financial governance frameworks, associated mainly with the fiscal impact analysis, budget planning, resource
allocation, and debt/deficit management, have been established to cope with this complexity and speed. Typically, these
frameworks are based on budgetary prediction and static models and methodologies, which also often do not fully reflect
the economic dynamics of debts and deficits. These methodologies simply parameterize debts and deficits in the terms of
norms and limits. However, these fixed rules often lead to irrational behavior by government entities where they adapt
their accounting operation to follow on the short-term basis their compliance with the static models. Consequently, the
real economy suffers as it is out of sync with the government budgetary activity. Certain standard models and methods
used to evaluate rules are well-established, with the expectation that any successful rule will “provide a coherent and
consistent budget targeting strategy” which will ensure that endogenous changes in the economy and
revenues/expenditures are “fully captured in the budget decision-making response of government entities”.
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Fig 2: Problems associated with the development of the traditional policy

2.2. Emergence of Al and Machine Learning in Financial Analysis

As artificial intelligence (Al) algorithms and machine learning (ML) models continue to reshape how governments govern
and interact, interest and care for the impact, risks, and opportunities of these systems in public administration have also
deepened. In terms of fiscal governance, Al and ML have also begun to revolutionize the conventional methods of fiscal
impact analysis and budget forecasting, which has been the domain of economists and other financial analysts. Benefits
of artificial intelligence and machine learning as a financial analysis tool have been seen and recognized by a financial
analyst, an economist, and other government officials. Increased analytics capability and faster data processing are two
dominant benefits of Al and ML technologies. Al and ML are already being used in various government agencies in the
United States of America, including the US Department of the Treasury, the Internal Revenue Service, and the
Congressional Budget Office. With ML and other forecasting models used by the operation, finance, and treasury
ministries in Kosovo, the author is going to highlight and elaborate on the “Emergence of Al and Machine Learning in
Financial Analysis” as well as the “Al-Driven Automated Tax Auditor”. Understanding by government officials and other
‘non-techies’ about how Machine Learning and other Al models function customized for fiscal impact analysis, and
budget forecasting will be a critical success for the democratization of financial governance. The aim is to assist higher
level understanding of these machines through this article, and thereby create more equitable opportunities for broader
challenges in the use of Al and ML by public governance institutions. This article is also an attempt to engage proactive
responses by public governance institutions to realize the potential of machine learning and other Al models, despite the
potential skills and infrastructure barriers. With the help of successful concrete examples, this article aims to provide a
more tangible understanding of the impact of ML and other Al models on decision-making, which could complement or
even overcome conventional methods of fiscal impact analysis and budget forecasting.
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3. Methodology

In this study, Al integration in financial governance has been analyzed by focusing on AI’s role in enhancing fiscal impact
analysis and budget forecasting in government entities. In this context, an explanatory, sequential mixed-methods
approach has been employed. First, qualitative data was used to analyze the current situation of Al integration in financial
governance and budget forecasting processes. This process included comprehensive desk research, in the view of which
the analytical framework on fiscal impact analysis was developed. Subsequently, quantitative data was collected through
an online survey and used to identify patterns of Al integration in budget forecasting. In the follow-up part of the research,
the analytical framework was used to conduct case studies in order to compare and validate overall findings. Given the
relative novelty of Al integration in financial governance, this initial exploratory research analyzed AI’s role in enhancing
only two specific areas of financial governance: fiscal impact analysis by parliament/legislative entities and budget
forecasting by treasury entities. The selection of these sub-areas was based on prior desk research and expert knowledge,
which indicated novelty in the ways in which Al contributes to budgeting and risk assessment in the public sector. Desk
research suggested that a range of public institutions have started using Al and machine learning technologies to improve
budgeting reliability, accuracy, and efficiency. However, it was noted that Al is mostly adopted by parliament/legislative
entities in order to analyze data accuracy and reliability of fiscal impact assessment. Regarding budget forecasting, only
a few RA engagements were detected, and so far no Al-supported forecasting platforms are available to government
entities. To analyze the current situation of Al integration in financial governance and budget forecasting, a
comprehensive desk research was conducted; an analytical framework was developed in Section 5 as a fund from future
methodology guidelines. Desk research was organized in a structured way so as to systematically clarify major aspects of
Al integration in budget forecasting. This included, but was not limited to, the adoption process, saas vs. on-premise
solutions, aspects of used Al technologies, potential problems, and challenges perceived by stakeholders. In order to take
the analytical framework beyond case studies, expert interviews were also conducted. For each API, 7-10 questions were
asked about the price, integration, reliability, and case selection process.

Equ 2: Debt Sustainability Analysis

s D; is the debt sustainability indicator at time .
* R, is the government’s revenue at time ¢.
R; — E; = E; is the government's expenditure at time ¢.

St e S is the debt servicing capacity.

3.1. Research Design

This sub-section outlines the research design underpinning the inquiry into intelligent financial governance in the context
of Al with a specific focus on the implications of Al and machine learning for the tasks carried out or overseen by the
Directorates-General for ECFIN in the European Commission. This involves strategically designed financial policies to
enhance the impact of Al on government entities; fiscal impact analysis; and budget forecasting in the short, medium, and
long term.

There are a number of steps and approaches to this effect. Firstly, the research process is structured in four main phases
according to the Gartner model in order to designate the resources and position the evaluate of Al to be furnished by
government entities i.e., the funds, organizational abilities, data, technology, etc. to support the design, development and
maintenance of Al applications on the interpret and apply Al observations produced by Al applications. Secondly, these
interventions are considered in conjunction with three ongoing case studies into ECFIN’s current use of Al in affecting
these tasks, where the proposed impacts and resource needs will have the potential to further change over time. Thirdly,
the resources and evaluation of Al are actively adjusted on the basis of the preliminary findings of the case studies.
Fourthly, the evaluation of Al is also understood in a broad sense as the whole process of joining Al. Therefore, a set of
indicators taking into account the structural, relational, and procedural dimensions of Al governance is set up to monitor
and record changes in Al governance. Thus, the research goes far beyond the stakeholder concerns and predecisional
outcomes that would form the main focus of the inquiry. In order to design results that are relevant and actionable for
government entities, a multi-tool box of the most appropriate methodologies will be combined over a range of possible
trial and applications, combining both qualitative and quantitative strategies. The research will have to end with a
quantitative review of the prototype plan cases and an estimation of the resources needed to reach the higher levels of the
Al goal. Like the other research outcomes, this judgement would need to await the production of data by the prototype
itself.
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3.2. Data Collection and Analysis Methods

In order to capture the impact of Al and machine learning on the governance of public finances, an applied research
approach was chosen. This approach enables the equipped institutions to benefit from an in-depth data set of four different
cases. Data on these cases was collected both from existing literature and partners of this project. The analysis regarding
the collected data is set up to run both a qualitative and quantitative analysis. A circular approach is herein proposed.
Accordingly, data collection on public governance systems will provide the basis for the survey and the generation of the
applied products covering the same cases.

From early on partners will be asked to contribute to the data collection process in order to ensure a good level of
comprehensiveness: this may be in the form of a short report or a presentation. This will allow the coverage of a wider
set of regions/countries and learning from existing approaches benefiting from the Observatory, and will then constitute
the basis for the survey. The analysis methods are intended to both capture the diversity in the fiscal governance systems
across Europe, and separately enable a more focused investigation of specific components. With the data set increasing
over time, the analysis methods are set so that the data collection and the applied methodology at all times will be both
adjusted accordingly. The data collection and analysis methods related to public governance settings, liability and
transparency will primarily serve the reporting and dissemination of the observatory’s findings and the applied reports.
All methods are described in detail.

Al applications in public governance settings are considered with the use of AI/ML for impact analysis and budget
forecasting by government entities. In order to capture this, data was collected using various methods. Firstly, a desktop
review was conducted to gather information on what analytical tools are available and inputs from good practice
institutions in this field. A variety of information sources were scanned including reports and surveys, with the aim of
capturing a variety of experiences in the implementation of such applications which could further be studied. Procurers
were also collected from previous service demand, better understanding what authorities are looking for in this field. This,
in addition to interviews with good practice authorities, also provided insight into the benefits achieved from the use of
such applications and the practicalities of the implementation. Interview analysis is based on thematic coding tools that
help with the interpretation of interview responses. This is complemented with a quantitative data analysis approach
focusing on the establishment of patterns and correlations within the data collected for the purposes of this study. Ethical
considerations are taken into account for the re-use of the dataset collected and the need to ensure that none of the
information could be attributed to a specific case.

-
Automation Accuracy
With Al, financial services can Al reduces human error in data
operate autonomously, automate processing, analytics, and customer
workflows, and make well-informed service, guaranteeing consistency

decisions, all of which improve
client experiences and
cybersecurity.

and dependability in financial
operations.

Efficiency

Al improves operational efficiency
in finance by freeing up human
resources for strategic activities by
automating repetitive tasks.

® Speed

Al quickly analyses data to find
patterns and relationships in the
data for quicker financial insights

and decision-making.

@ Innovation

Al's quick data analysis spurs the creation
of innovative products, tools and services
that improve customer satisfaction and
financial industry competitiveness.

Fig 3: Data Collection and Analysis

4. Case Studies

The following section provides an analysis of six case studies on the role of artificial intelligence (Al) in financial
governance practices in government entities. The empirical examples were carefully selected to provide a representation
of successful applications based on prior research on the implementation of Al projects by public sector organizations.
They showcase a variety of results combining different Al tools for diverse purposes within government financial
management practices. Case studies explore the potential kick-off of a multi-year project on Al and public finances in
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Africa to optimize public expenditure cuts and tax recoveries. Another study describes the development of a complex Al
tool by a research institution to conduct nationwide fiscal impact assessments. Two case studies elaborate on the use of
Al by a finance minister to optimize public card payment services and forecast VAT revenue. One examines the
implementation of GMRF models by a regional finance director, developing innovative Al tools tailored to local
government spending. Another case study presents an analysis of Al implementations in the UK public sector, considering
lessons learned from individual projects with positive and negative results and observations from interviews with officials
of the Government Finance Function.

Each case analysis details the primary objectives, Al tools, methods, data, employed use of findings, beneficiaries, and
key findings. The conducted research, useful methodologies, observed tangible benefits, but the challenges faced (e.g.,
time/difficulties in collecting data, technical skills required, limited acceptance/understanding of Al within public sector
organizations). These findings are intended to serve as relevant empirical examples and encourage the further exploration
and application of Al in financial governance, while also providing useful advice and perspectives on technology
implementation within public sector financial management.

4.1. Successful Implementations of Al in Government Financial Governance

This section offers a list of successful Al projects in policy-making. This list will include the names of the organizations,
the type of Al systems used, and short summaries of the challenges faced, decisions taken, and results achieved. It does
not include the annexes, which provide summaries of relevant literature and experts’ insights on this topic. Central and
local government organizations that demonstrate the most successful use of Al in financial governance are chosen across
a range of different countries. Fifteen examples are listed in Part A, covering over half of the OECD member and G20
countries. Each of these exemplar projects is then systematically analyzed, with a view to identifying common trends
among successful Al implementations. Separate sections are provided on the challenges of developing and implementing
Al systems in county-level administrations in China. Some Al projects considered here generated particular interest and
discussion, both among domestic and international commentators, and their features are contrasted with a variety of
unsuccessful examples, so as to identify common reasons behind the failure of Al applications in public sector financial
governance.

This article offers a list with in-depth case studies on successful Al projects in policy-making. In the first part, 15 examples
of government investment in Al are briefly reviewed (A. Examples of Successful Al Projects in Policy-Making).
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Fig 4: Governance in the Integration of Al in Accounting and Auditing Operations
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5. Challenges and Ethical Considerations

As Al is increasingly called upon to advance innovation, better governance, and the continuous improvement of public
services, financial governance is no exception. The implementation of Al to assist financial governance is likely to
enhance fiscal impact analysis for governmental entities and budget forecasting. For governmental entities, fiscal impact
analysis is necessary to assess the financial impact of regulation on public resources and financial structure. However, as
it is slow, budget forecasting for the regulation to be run is proposed. Consequently, a model that automatically proposes
an optimal budget for governmental entities in a timely manner is proposed.

Though Al is reportedly used in financial services, many hindrances are simultaneously accorded, such as resistance to
change, limitations on technology, the necessity of human’s upskilling, etc. To implement Al in a more transparent and
reasonable manner, a society with a much better understanding about how Al aids financial governance is needed. Public
knowledge of financial information is substantially lower compared to other fields. As the use of Al is much broader than
traditional financial rules, public unease and lack of understanding can be obstacles to expanding the use of Al in fiscal
impact analysis. Therefore, incorporated tools need to be open to the public and offer a more straightforward explanation
so as to be easily understood, in order to engender public trust in the transparent and accountable Al. The obscurity
inherent in a black box could represent a problem since it is a necessary condition to hold responsible for the actions.
Consequently, Al application in financial governance may pose challenges to maintain accountability, a key factor in the
establishment and advancement of an efficient financial system.

In an era of increasingly data-driven decision-making, the handling of large volumes of data by automated means is
inescapable. Subsequently, the existence of ethical considerations such as ensuring transparency, fairness in performance,
ensuring the right to privacy, the evaluation of the impact of Al action, etc. Government entities have social responsibility
as well as legal responsibility for these institutions. Often, public awareness seems to increase as ethical issues are
frequently raised. Given that government entities are the primary implementers of public rules, the use of Al by these
organizations needs to comply with a higher standard of consideration and transparency. In the shadow of routine
implementation, it is easy for ethical considerations to fade away. However, the risks could materialize and result in
significant damage. The importance of designing robust frameworks in minimizing the risks of Al are increasing, and
there is a necessity for a careful investigation examining the entire structure with an ethical perspective if they are to be
safely introduced.

Lack of Al Bias and Privacy and Accountability
Expertise Fairness Security and Transparency

Fig 5: Challenges of Adopting Al in Government

5.1. Data Privacy and Security Concerns

This sub-section aims to delve into one of the critical but sometimes overlooked aspects of Al application as a part of this
reasoning and decision-making process in the governmental financial domain and to explore the crucial role of model
governance in the quest to robustly and ethically use Al systems for improving fiscal impact analysis and budget
forecasting in government entities.

Intelligent algorithms have become an increasingly popular tool in helping governments optimize their financial condition
and the effectiveness and efficiency of public goods provisioning, particularly due to their capability of processing a vast
variety of big data in the financial sector. These Al applications typically help fiscal policy design, income distribution
improvement, and taxation efficiency increase . Financial data, which includes personal and institution data, is considered
one of the most sensitive subjects. Therefore, there can be severe problems if the data is misused either intentionally or
unintentionally. Unauthorized access, data breaches, noncompliance with privacy regulations are some simple examples
of those risks. However, recent Al models and applications in financial governance are mostly opaque, complex, and
sometimes even harder to understand. Therefore, stakeholders should carefully make model structure and registration
choices as well as develop a comprehensive governance framework even before the Al modeling starts since it is very
hard or even impossible to interpret and justify Al models after they are constructed.
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5.2. Bias and Fairness in Al Algorithms

Fourteen months after the World Health Organization declared COVID-19 a pandemic and its catastrophic health and
economic impacts became increasingly evident, advanced economies like Australia, Canada, Germany, and the US had
transferred an average of 4.5 percent of their labor force into schemes for safeguarding jobs and supporting incomes. This
unprecedented scale of emergency fiscal measures has accelerated the trend toward more engagement in the financial
markets by sovereigns, households, and even small businesses, which in normal times tend to have low levels of financial
literacy and asset management skills. Under such circumstances, the COVID-19 pandemic is sorely testing the
appropriateness of public and private financial governance arrangements to ensure monetary safety, fiscal sustainability,
access to competitive credit, and intergenerational equity in the global economy, thereby undermining the well-being of
the peoples of the world and development prospects. Financial governance arrangements encompass a wide range of
actions and institutions responsible for resource allocation, monitoring, analysis, risk management, and fiscal impacts
measurement and revenue forecasting. While the budgetary process is central to financial governance, this field also
embraces sovereign, subnational debt management, systematic financial stress testing, pension and wealth fund
governance, community-driven development management, and allied matters. Al and machine learning technology are
now widely used for fiscal impact analysis and budget revenue forecasting tasks. At the same time, the rapid integration
of such technologies is not without obstacles, such as bias and opacity. Ensuring a fair and accountable algorithm is
essential to achieving ownership and a balance between algorithm usage and distribution. There are growing concerns
about the fairness of the impacts of using Al and machine-learning algorithms in financial governance contexts,
particularly in light of well-documented evidence of unfair treatment of marginalized communities by algorithms, due in
part to underlying data biases.

Equ 3: Scenario Simulation for Fiscal Impact Analysis

¢ P(Outcome) is the probability distributior

given multiple simulations.
N

1 o f(x;) is the fiscal outcome for simulation 2
P(Outcome) N Z flx;)

i—1 e NN is the total number of simulations.

6. Conclusion and Future Directions

In conclusion, the analysis deepened the theoretical and practical knowledge on the role of Al and machine learning in
transforming how financial governance is carried out by government entities. The analysis found evidence that the
adoption of these technologies can enhance fiscal impact analysis and budget forecasting. A simplified visual exploration
was provided of 10,800 top productivity papers published from 1977 to 2019 in the field of G9. A clear increase in papers
each year can be observed, with a much sharper rise from 2005. There are representatives in 64 areas among the top G9
authors. A long-term rising trend can also be seen in a matched set of top journal papers collected to 2020, after applying
a weighting based on journal authority. There are notable one-off increases around key algorithmic advances. By
overlaying historical developments in one of the G9 areas alongside correlated keywords, an innovative way to explore
the development of a field can be seen. Furthermore, a worldwide geographic mapping of the countries with the most
productivity in G9 is visualized. Lastly, it was sought to delve deep in one contemporary area of G9 in the study,
Generative Adversarial Nets.

The analysis has shown robust empirical evidence that certain applications of Al significantly affect the accomplishment
of 22 Agenda goals, creating new governance challenges. Such effects can be either positive or negative, occur at a high
speed, and affect countries’ comparative advantage, causing unintended consequences and challenges to data collection
and monitoring. On the downside, Al can affect efforts for Goal 1 (No Poverty) and Goal 10 (Reduced Inequalities) as it
increases unemployment, and over the long-term period GDP growth cannot keep up with technology growth. On the
positive side, growth velocity increases for all groups beyond 2035, and in certain scenarios can lead to an endogenous
long-term downward pressure on the Gini coefficient.
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6.1. Key Findings and Implications

The key findings and implications section offers a distillation of the primary research outcomes observed throughout the
research process. It first presents an overarching view of the major findings, namely the significant role Artificial
Intelligence (Al) technologies and machine learning can play in improving the fiscal impact analysis of financial
governance, with particular regard to Expenditure Policy Reviews. Such technology has already found wide application
in other public sector procedures and processes and can free-up personnel for activities where the human contribution
remains indispensable. The view of practitioners from government entity driving the research is also included, echoing
the need to foresee the adoption of Al technologies in expanded and forthcoming application areas, despite great concern
for their delicate handling through custom-made controls and safeguard systems. The degree of importance attached to
accuracy and efficiency of budget forecasting tasks is noted as a further benefit of Al and machine learning technologies
being incorporated into the financial governance. Such practice is observed as prevalent across government (and industry)
settings, regardless of distinctive underlying causes. Continuous software engineering development of Al methods stands
out as a consistent driver in adopting ever more advanced analytical tools, which are expected to increasingly perform
economy-wide modelling of a reality that is subject to rapidly evolving complex dynamics currently challenging the state-
of-the-art expertise. Further findings about the increased ‘black-box’ risk and the unprecedented pace of innovation of Al
technologies being outstripped by lawmakers’ response are also underlined, whilst non-negligible adoption concerns and
a relatively low research basis of Al methods within public finance literature find ample space within the considerations
and suggested policy recommendations.

6.2. Recommendations for Future Research

Acrtificial intelligence (Al) has been developing at an unprecedented rate and has greatly improved accuracy and efficiency
in financial decision-making and forecast processes due to enhanced prediction and analysis capabilities. Its diversified
branches aim to enhance governance practices at the national level, Al alongside machine learning can computationally
implement fiscal impact analysis (FIA) in a large volume and various forms of fiscal policy, and better quantify and
visualize their short-term direct and indirect influences on an economy. On this basis, future FIA-based expected fiscal
outcomes can be real-time analyzed and forecasted and used for an adaptive-update budget restriction, which has validated
via the Chinese case and developed Multivariable Polynomial Prediction Model (MPM) can greatly outperform the
conventional ordinary least squares model in government budget forecasting. These developments have proposed the
novel concept of “intelligent financial governance" for Al-based advancements in fiscal impact analysis and budget
forecasting, aiming to inform the future research of intelligent governance practices for governmental finance and
strengthen Al empowerment and enhancement in the public finance sector. Governments’ financial actions and budgets
largely determine their economic operations, development paths, equality, and social welfare conditions, thereby playing
an essential governance role in national performance, wealth distribution, and social stability. However, to date, few
attempts have been made at Al-based improvement in governmental financial practices, especially regarding FIA and BR
involved in the comprehensive application of economics, machine learning, data visualization, and policy advice.
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