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Abstract:

This study examines the role of artificial intelligence (Al) and its
associated technologies in consolidating governance principles and
facilitating the transition from traditional governance models to smart
governance frameworks. It analyzes the conceptual and practical
dimensions of Al-driven governance, with a particular focus on financial
markets. The study also addresses the key challenges related to the adoption
of intelligent systems, including regulatory, ethical, and operational risks.
Using comparative analysis, it explores selected international experiences
from Singapore, the United States, and Switzerland. The findings reveal
that digital transformation has evolved from a strategic option into an
imperative for enhancing financial system stability. Al contributes
significantly to improving transparency, efficiency, and regulatory
compliance in financial markets. However, the study highlights emerging
risks linked to algorithmic trading and automated decision-making. These
risks may amplify systemic vulnerabilities and trigger financial instability if
inadequately managed. Accordingly, the study recommends strengthening
risk management frameworks and supervisory mechanisms. It further
stresses the importance of maintaining investor confidence to ensure the
sustainable implementation of smart governance in financial markets.
Keywords: Artificial Intelligence (Al); Smart Governance ; Financial
Markets ;Algorithmic Trading ; Digital Transformation.
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I.  Introduction

Financial markets are evolving and expanding at an accelerated pace,
prompting many financial institutions to increase their investments,
particularly in light of recent geopolitical conflicts worldwide. Due to the
complexity of numerous financial operations and their interconnection with
digital processes and global capital flows, technology has ceased to be
merely a tool for facilitating asset trading. It has been further leveraged
through the development of artificial intelligence (Al) tools as a mechanism
to enforce the principles of good governance—transparency, accountability,
fairness, and responsiveness. Monitoring alone is no longer sufficient to
control market risks; a transition from traditional governance to intelligent
governance is required to accurately predict potential risks and enhance
confidence in the expanding financial ecosystem. Al enables regulatory
authorities, central banks, and stock exchanges to shift oversight from a
“post-event” approach to a proactive one: detecting market manipulation,
improving compliance, automating financial reporting reviews, and
analyzing systemic risks with greater speed and accuracy. However,
achieving such effectiveness demands robust technological infrastructures,
clear regulatory frameworks, and specialized human expertise.
Research Problem
Based on the foregoing, this study seeks to address the following research
question:
How does artificial intelligence contribute to the consolidation of smart
governance principles in financial markets? Additionally, which
intelligent tools can support transparency and integrity in the
operations of financial institutions and markets?
Significance of the Study
The importance of this study lies in attempting to draw lessons from leading
financial markets regarding their use of artificial intelligence tools to create
sustainable and secure financial markets.
Objectives of the Study
This study aims to achieve the following objectives:

« To analyze the role of artificial intelligence in supporting governance

principles in financial markets;
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o To highlight mechanisms for transitioning from traditional
governance to smart governance in business organizations,
particularly financial markets;

« To identify intelligent technologies that enhance transparency and
accountability;

« To evaluate experiences of selected financial markets in applying Al
solutions to governance;

« To provide recommendations for activating the Algerian financial
market in line with the requirements and principles of smart
governance.

Research Methodology
This study employs an analytical approach, utilizing official documents
from regulatory authorities, reports from international organizations, and
recent news and analytical articles.
Structure of the Study
The study is divided into four main sections:
1. Governance and Artificial Intelligence in Financial Markets
2. Practical Applications of Artificial Intelligence in Financial
Governance
3. Mechanisms for Transitioning from Traditional Governance to Smart
Governance in Financial Markets and Related Institutions
4. Case Studies of Leading International Experiences in Smart
Governance in Financial Markets
Il. Governance and Artificial Intelligence in Financial Markets
The financial markets sector is witnessing rapid development driven by
digital transformation and emerging technologies, necessitating the redesign
of traditional governance models toward more intelligent and flexible
frameworks. The continuous growth in transaction volumes, the increasing
complexity of investment instruments, and the rise of cyber risks all render
traditional methods of oversight and regulation insufficient to ensure
transparency, efficiency, and stability. In this context, the shift toward smart
governance emerges as a strategic option that enhances market safety and
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enables financial institutions to leverage artificial intelligence, distributed
ledgers, advanced analytics, and real-time monitoring systems.

1. Concept of Governance in Financial Markets

The term governance has become widely recognized and initially sparked
considerable debate. It refers to the Arabic translation of the English word
governance, standardized by the Arabic Language Academy after several
attempts to Arabize the term. Previously, alternative expressions were used,
such as “good management,” “institutional control,” “corporate
governance,” and “administrative governance” (kardouci, 2019, p. 3)

The Organisation for Economic Co-operation and Development (OECD)
defines governance as ‘“the set of rules, relationships, and processes that
direct and control how institutions are managed, ensuring transparency,
accountability, fairness, and the protection of the rights of all stakeholders”
(OECD, 2015).

The World Bank defines governance as “the manner in which power is
exercised in managing a country’s economic and social resources to achieve
sustainable development” (World Bank, 1994)

In financial institutions, governance is defined as “a system aimed at
regulating the relationships among stakeholders—including shareholders,
executive management, boards of directors, and regulatory authorities—to
ensure efficiency and transparency in financial decision-making”. (echomri,
2008, p. 12)

The Bank for International Settlements (BIS), operating under the Basel
Committee on Banking Supervision, defines governance in banking as “the
methods through which banks are managed by the board of directors and
senior management, determining how the bank’s objectives and operations
are set while protecting shareholders’ and stakeholders’ interests in
compliance with applicable laws and regulations and ensuring depositor
protection” (maarif & chikhi, 2019, p. 33)

Governance in financial markets can be defined as the set of rules and
mechanisms designed to regulate the relationships among all stakeholders,
ensuring the accurate and timely flow of information to enable efficient and
transparent  financial decision-making, thereby enhancing market
confidence.

2. Principles of Governance in Financial Markets
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The principles of governance in financial markets are derived from the
recommendations of the Organisation for Economic Co-operation and
Development (OECD), which apply to all organizations. These principles
have been adapted to the specific characteristics of the financial sector as
follows: (OECD, 2015)

2.1 Transparency: Full and timely disclosure of financial and non-
financial information ensures informed decisions, reduces rumors, and
clarifies corporate policies and trading procedures (OECD, 2015).

2.2 Accountability: Market actors are responsible for their decisions, with
clear organizational roles, independent performance monitoring, and
enforcement against violations.

2.3 Fairness: Equal treatment of all investors, protection of minority rights,
prevention of insider trading, and equal access to information sustain
market trust and competitiveness.

2.4 Responsibility: Financial institutions must comply with laws, uphold
ethical standards, consider stakeholder interests, and promote financial
literacy for sustainable market practices.

2.5 Oversight and Control

o Internal Oversight: Financial institutions establish audit
committees, employ risk management systems, monitor transactions,
and report periodically to boards and regulators.

o External Oversight: Regulatory authorities conduct inspections,
enforce disclosure standards (IFRS), monitor trading, and impose
penalties to safeguard market integrity.

2.6 Disclosure and Integrity

« Financial Reporting: Timely, accurate, and complete disclosure of
financial statements according to international standards.

o External Audit: Independent verification ensures reports are
truthful and free from misstatement.

o Corporate Transparency: Non-financial disclosure includes
governance, ownership, and ESG policies to maintain integrity and
informed decision-making (Bayar, Mahmet, & Nawzad, 2023).

3. Difference Between Governance in Institutions and Governance in
Financial Markets
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The distinction between governance within institutions and governance in
financial markets reflects two different levels of regulation and oversight:
one internal, concerning the management of the institution itself, and the
other external, relating to the environment in which these institutions
operate within the financial market. This distinction can be illustrated as
follows:

Tableau 1 : Differences Between Governance in Institutions and
Governance in Financial Markets

Element Governance in Institutions | Governance in  Financial
Markets

Scope Within a single institution Includes all actors in the
financial market

Supervisory Board of directors and | Regulatory authorities of the

Authority shareholders stock exchange, central banks

Main Objective | Management efficiency and | Market integrity and stability
shareholder protection

Tools Internal  policies,  audit | Laws and regulations, external
committees, financial reports | oversight, trading systems

Outcome Transparent and accountable | Organized and secure financial
institution market

Source: Prepared by the authors

Governance within institutions serves as the framework that regulates
relationships inside the institution itself—between the board of directors,
executive management, shareholders, and other stakeholders. Its primary
objective is to enhance institutional management and ensure internal
transparency and accountability by regulating the relationship between
owners and management. Key goals include improving financial and
operational performance, preventing corruption and abuse of power, and
safeguarding the rights of shareholders and employees. This is achieved
through effective boards of directors, internal audit and oversight
committees, audited and transparent financial reports, and performance-
linked incentive systems. The ultimate aim is to establish a disciplined and
trustworthy institution capable of growth and attracting investors.

In contrast, governance in financial markets extends beyond a single
institution to encompass the entire market framework, reflecting the scope

98




The Role of Artificial Intelligence in Implementing Smart Governance
Principles in Financial Markets

and levels of oversight applied. It primarily focuses on ensuring
transparency and fairness in trading operations, protecting investors from
manipulation or fraud, monitoring financial institutions, banks, and
brokerage firms, enhancing financial stability, and preventing crises. This is
accomplished through the application of laws and regulations governing
financial markets, regulatory authorities (such as financial market
commissions or stock exchange oversight committees), international
financial disclosure standards (IFRS-IAS), and electronic monitoring
systems for detecting suspicious transactions. Together, these mechanisms
contribute to creating a fair and transparent financial market that attracts
investment and mitigates systemic risks.

4. Stakeholders in the Implementation of Governance Principles in the
Financial Market
When examining the stock exchange as an economic entity structured
around the flow of information, it becomes evident that each participant
plays a role and has a specific interest. The financial market represents an
environment where returns and risks intersect, and the interest of each
stakeholder is defined according to their objectives and the expected returns
from the market. These relationships can be summarized in the following
table:

Tableau 2 : Stakeholders in Financial Market Governance

. Mechanisms to | Impact on
Stakeholder Primary Interest . P
Achieve Interest Governance
Legislation,
- g .. Enhances
Regulatory Market stability and | supervision,
o . g . transparency and
Authorities investor protection sanctions, mandatory .
A confidence
disclosure
. Access to financin . . . Compliance with
Listed ) g Financial disclosure, P
. and capital L governance and
Companies . attracting investors .
expansion disclosure rules
Earnin . .
. . _g . Executing client | Adherence to
Financial commissions  and . .
. . . . orders, advisory | professional conduct
Intermediaries increasing  trading .
services standards
volume
Achieving profit | Information analysis | Enforces market
Investors . . . . L .
according to risk and decision-making | discipline by favoring
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compliant companies
Auditors  and Maintai.ning Audi'tir'19 data- qnd Strer?g-thens _ the
Analysts profess_lonal providing  objective | credibility of financial
reputation analyses reports
Supporting the | Developing legal and | Provides a fair and
Government economy and | institutional efficient market
attracting investment | frameworks environment

Source: Prepared by the researchers

The stock exchange constitutes an institutional framework in which a set of
stakeholders interact, each with specific interests and objectives that shape
the market’s direction and efficiency. Regulatory authorities play a central
role by safeguarding market integrity and ensuring fair transactions through
the establishment of supervisory and legislative frameworks that mitigate
risks and curb unlawful practices, thereby enhancing investor confidence.
Listed companies focus on obtaining financing at lower costs and
increasing their investment appeal by improving disclosure quality and the
reliability of information provided to the market. Financial intermediaries
aim to increase trading volumes to generate returns from execution
commissions and ancillary financial services, which explains their emphasis
on operational efficiency and strict adherence to trading rules. Investors,
whether individual or institutional, seek appropriate returns relative to
acceptable risk levels, relying on data transparency and market fairness to
guide their decisions. Auditors and financial analysts strive to reinforce
their professional credibility by providing objective evaluations of financial
information, enhancing the reliability of financial statements and reducing
information asymmetry.

At the macroeconomic level, the government benefits from an efficient
financial market capable of attracting investment and channeling savings
toward productive sectors, contributing to economic growth and financial
stability (OECD, 2015). This can be further illustrated as follows:

« Regulatory Authorities: Their interest lies in maintaining market
order and investor confidence. In other words, they seek to prevent
chaos, collapses, or manipulations that could trigger a market crisis,
ensuring economic stability and strong regulatory reputation.

« Listed Companies: Their objective is to access financing at lower

costs through equity or bond issuance while presenting themselves as
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transparent and attractive to investors, as markets penalize opacity
and poor performance.

« Financial Intermediaries (Brokerage Firms and Investment
Banks): Their interest is in executing transactions and earning
commissions. Higher market activity increases their profits. They act
as bridges, and every bridge “benefits from more traffic.”

« Investors: Their goal is to achieve returns either through price
appreciation or dividends. Some adopt a long-term approach
(“patient farmer”), while others engage in short-term speculation
(“quick hunter”). All, however, rely on accurate information and a
fair market.

o Auditors and Financial Analysts: Their primary concern is
professional reputation. Auditors seek to demonstrate the quality and
independence of their audits, while analysts aim to provide realistic
assessments that build trust. Credibility here is a form of capital
more valuable than any stock.

o Government and National Economy (Indirect Stakeholder): Its
interest is in a financial market that attracts investment, supports
economic financing, creates jobs, brings in capital, and reduces
pressure on public funding.

5. The Relationship between Artificial Intelligence and Governance in
Financial Markets

The relationship between artificial intelligence (Al) and financial
governance represents a central axis in the development of modern
economic and financial systems, particularly in the domain of oversight. Al
Is not merely a technical tool but functions as a mechanism to reinforce the
principles of transparency, supervision, accountability, and efficiency that
underpin sound governance. It can be considered a digital driver of smart
governance, marking a transition from traditional regulation-based
governance to a model that relies on real-time data analysis and intelligent
monitoring systems (eren, hongda, & jiahao, 2020). This relationship can be
summarized across three interrelated levels (eren, hongda, & jiahao, 2020):

a. At the level of tools and mechanisms: Al enables the rapid and precise
collection and analysis of vast amounts of data, assisting regulatory bodies
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and investors in detecting risks, fraud, and market manipulation. For
instance, some global stock exchanges employ machine learning algorithms
to identify suspicious trades in real time.
b. At the level of transparency and accountability: Intelligent analytical
systems allow for the generation of accurate and continuously updated
financial reports, reducing the likelihood of information manipulation.
Techniques such as predictive intelligence enable the early detection of
governance weaknesses or corruption within institutions.
c. At the level of decision-making: Al supports decision-makers by
providing objective data and statistically based analyses, mitigating human
biases and enhancing the objectivity of administrative and financial
decisions. This aligns with governance principles that emphasize evidence-
based and transparent decision-making.
3. Practical Applications of Artificial Intelligence in Financial Markets
Financial markets have undergone a profound transformation over the past
two decades due to technological advancements, particularly with the
emergence of artificial intelligence (Al) as a tool for analysis, prediction,
and decision-making. Al is no longer limited to technical applications; it
has become a core component of the institutional structure of modern
financial governance, providing capabilities for big data processing,
behavioral pattern analysis, and real-time risk detection.
3.1 Concept of Artificial Intelligence in Finance
Artificial Intelligence is a compound term derived from “intelligence,"
denoting rapid comprehension, insight, and reasoning, and "artificial,"
referring to human-created systems through technical expertise (kada,
2025). Al can thus be defined as a set of systems and algorithms that
emulate human cognitive abilities, including learning, reasoning, and
decision-making. In finance, Al is used to develop tools capable of
analyzing markets faster than human analysts, predicting price trends, and
detecting illegal activities.
3.2 Al Applications in Financial Markets
Financial institutions, including banks, brokerage firms, and regulatory
agencies, increasingly rely on advanced algorithms to process vast data
volumes and enhance the quality of investment and regulatory decisions.
Financial markets are highly complex and rapidly changing environments,
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making them ideal for the application of machine learning, deep learning,
and natural language processing (NLP). Al contributes to improving trading
efficiency, enhancing prediction accuracy, optimizing risk management,
and detecting illicit activities in real time. These applications form an
integral part of compliance and governance frameworks, supporting
transparency and mitigating market manipulation. AI’s applications extend
to sentiment analysis, automated advisory services, and the use of
alternative data to provide investors with competitive advantages.
This integration of Al into financial functions not only drives technological
innovation but also reshapes market structures, business models, and the
roles of regulatory bodies, necessitating rigorous scientific study to
understand its prospects, benefits, and challenges.
3.2 Algorithmic Trading
Algorithmic trading represents one of the most prominent applications of
Al. Algorithms analyze markets and execute trades automatically based on
specific signals, such as price movements or financial news. In global
exchanges like the NYSE and NASDAAQ, algorithmic trading accounts for
over 60% of daily trading volume. While it enhances liquidity and reduces
price spreads, poorly designed algorithms may lead to sharp market
volatility (Gerig, 2015).
a. Definition
Algorithmic trading involves using mathematical and computational
algorithms to automatically execute buy and sell orders according to pre-
defined rules, including entry timing, order size, and execution speed.
These algorithms analyze real-time market data and detect patterns or
trading opportunities that human traders cannot identify instantly (Narang,
2013). (Narang, 2013)emphasizes that algorithmic trading relies on precise
quantitative models that minimize human intervention and enhance
execution efficiency. (Narang, 2013)
b. Key Applications
« Arbitrage Trading: Exploiting price differences between markets
or financial products to earn near-risk-free profits. For example,
buying a stock on the NYSE at $100 and selling it on the London
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Exchange at $100.50 automatically generates instant profit (Pole,
2011).

High-Frequency Trading (HFT): Uses complex algorithms and
high-speed processing to execute massive numbers of trades within
fractions of a second, leveraging low-latency connections and real-
time data analysis. HFT improves liquidity and execution speed but
requires advanced technological infrastructure (Aldridge, 2013) .
Trend Following / Momentum Trading: Executes trades based on
large price movements or sustained trends, using historical signals,
common in quantitative hedge funds.

Event-Driven Trading: Reacts to anticipated economic or financial
events, capitalizing on market volatility caused by news or
unexpected developments.

Portfolio Rebalancing: Automatically adjusts portfolio components
to maintain pre-defined risk-return ratios, reducing human
intervention and ensuring investment discipline.

Market Making: Provides continuous bid and ask prices for
financial instruments, profiting from bid-ask spreads while
enhancing market liquidity.

Price Prediction and Trend Analysis: Uses machine learning
models, including artificial neural networks (ANNSs) and support
vector machines (SVMs), to analyze historical data, forecast market
trends, and support investment decisions.

C. Current Use in Financial Markets

Algorithmic trading has become one of the most influential tools in global
stock exchanges. Applied studies indicate that a substantial share of trading
volume in U.S. and European markets is executed through algorithmic
systems, particularly in High-Frequency Trading (HFT). (Narang, 2013)
emphasizes that rapid advances in computational processing power and the
increasing availability of market data have driven the expansion of
algorithmic strategies among hedge funds, investment banks, and brokerage

firms.

Algorithmic trading is now an integral component of exchange market
infrastructure, with specialized algorithms dedicated to liquidity provision,
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price arbitrage, and short-term price movement prediction. Financial
institutions rely on algorithmic trading to achieve the following objectives:

« High execution speed that reduces bid-ask spreads.

« Advanced quantitative strategies based on statistical models and
machine learning techniques.

« Reduction of human error and improved discipline in strategy
execution.

« Exploitation of big data, transforming large-scale information into
real-time trading decisions.

3.3 Financial Fraud Detection

Al algorithms are used to identify suspicious activities, such as insider
trading or money laundering. Banks and regulatory agencies deploy Al
systems to monitor transactions in real time and trigger immediate alerts
upon detecting anomalies, enhancing governance and market integrity. Key
techniques include:

« Anomaly Detection: Identifying transactions that deviate from
historical patterns using neural networks, decision trees, or SVMs.

o Supervised Learning: Training models on labeled datasets of
fraudulent versus legitimate transactions to detect similar patterns in
new data.

« Natural Language Processing (NLP): Analyzing textual content,
such as news or financial reports, to detect potential fraud signals.

3.4 Sentiment Analysis

a. Definition: Sentiment analysis in financial markets leverages Al and
NLP to process textual data—news, social media posts, economic reports—
to gauge investor sentiment and assess market mood. This provides
investors and firms with deeper insights for informed decision-making.
b. Importance:

« Understand investor psychology, complementing traditional metrics
like financial statements and economic indicators.

« Support decision-making by forecasting market movements based on
prevailing sentiment.

105



BOUKABOUS Meriem

« Predict potential market volatility by detecting content that triggers
strong reactions.
c. Tools and Techniques:

o Deep Neural Networks: LSTM and RNN architectures analyze
temporal patterns in large text corpora.

« High-Performance Language Models: Pre-trained models such as
BERT and FInBERT enhance accuracy in processing complex
financial texts (Yekrangi & Nikolov, 2023; Mun & Kim, 2025).

« Generative Al Integration: Language generation models like
ChatGPT or FinSentGPT improve interpretation and query handling
of unstructured data (Ardekani et al., 2024).

o Combining Financial Indicators with Text: Integrates textual
sentiment with market indicators to provide comprehensive insights.

4. Transitioning from Traditional to Smart Governance in Financial
Markets and Related Institutions
Transitioning from traditional governance to smart governance requires
implementing measures and practices primarily based on advanced
technologies, especially Al, to evaluate and enhance financial market
governance.
4.1 Justifications for the Transition
Modern financial markets face accelerating challenges, including high
transaction volumes, diverse investment products, rising cyber risks, and
the limitations of traditional oversight models. In this context, smart
governance is a strategic necessity rather than a mere technical option.
Digital tools—distributed ledgers, Al, predictive analytics, and automated
monitoring systems—enhance risk detection, accelerate transactions,
improve transparency, and optimize decision-making.
Key drivers include:

« Increasing market complexity and transaction volume.

« Limitations of manual and hierarchical systems causing delays,

reporting inaccuracies, and human error.
o Need for real-time risk monitoring as transactions occur within
fractions of a second.

106



The Role of Artificial Intelligence in Implementing Smart Governance
Principles in Financial Markets

« Massive financial data requiring Al-based analysis to identify trends
and risks.
« International compliance requirements (e.g., FATF, I0SCO, Basel)
demanding real-time data exchange and transaction auditing.
« Growing cyber threats requiring rapid detection and automated
response.
« Enhancing transparency and investor confidence through continuous
reporting.
« Improving efficiency and reducing operational costs through
automation and digital integration.
4.2 Proposed Model for Transition to Smart Governance
The proposed model aims to establish an integrated framework combining
legislative updates, development of digital infrastructure, enhancement of
smart oversight, and adoption of advanced settlement and processing
mechanisms. It draws upon best international practices while taking into
account the specific characteristics of the local financial environment,
enabling the creation of a financial market capable of responding
effectively to changes, fostering innovation, and enhancing confidence
among investors and regulatory authorities. This transition represents a
pivotal step toward building a more efficient and secure financial system,
fully equipped to integrate effectively into the global digital economy. The
model can be illustrated as follows:
Figure 1 : Pillars of Smart Governance in Financial Markets

Pillars of Smart Governance in
Financial Markets

Regulatory Governance Digital Infrastructure

Enabling Distributed Ledgers
Legislation Data Policies Artificial
Privacy Protection Intelligence
Clearly Defined Digital | Data Repositories .
Responsibilities Cloud Infrastructure
Smart

Human Capital Operations

Source: Prepared by the researchers
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Unifying the Model into Four Main Pillars
The proposed model can be structured around four key pillars:

Carmant. Traring @af b
* Duse Anasiytien

Py

* Cysmema ty
+ Operason o weigert Synms papdn-sariaa i -
2 Biiperg 2 Gan A deitews "t o Pertet v o Dnged
Rty 1 vyl s Trveseen
« e Oyt Cactaud ‘h"v—I-~ Stock Exchange
i gy e v Governing Authority
|

L]
B e

A I poting
Lt At Iavestment - Rish
Companies fl Commities ll Committee Commitiee
|

Unlversities & Governmentsill Market International External
R&D Centers &Central Analysts 0rganizationsACHl Auditors
ey e Lagecty o Dot 't Raki
v
[’

Digital Infrastructure Pillar: Distributed ledgers, artificial
intelligence, data warehouses, and cloud infrastructure.

Regulatory Governance Pillar: Supportive legislation, data
policies, privacy protection, and clearly defined digital
responsibilities.

Intelligent Operations Pillar: Real-time monitoring, automated
compliance, smart contracts, and electronic voting.

Human Capabilities Pillar: Analytical skills, digital culture, and
management of technological risks.

Figure 2 : Smart Governance Model for Financial Markets

Smart Governance Model for Financial Markets
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Source: Prepared by the researcher
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3. Phases of Implementing Smart Governance in Financial Markets
The proposed model follows a gradual approach integrating technological
infrastructure, regulatory frameworks, and data governance. Transitioning
to smart governance can be achieved through five sequential phases:

Phase 1: Legislative and Institutional Preparation

1. Legal Framework Review: Amend laws to grant legal recognition
to digital ledgers and smart contracts, and update compliance and
disclosure rules to enable real-time reporting.

2. Establishment of Digital Oversight Units: Create specialized units
within authorities, including a SupTech unit for smart supervision, a
cybersecurity unit, and a data governance unit.

Phase 2: Development of Technical Infrastructure

1. Building a Centralized Digital Governance Platform: Include a
unified data repository, open APIs to connect brokers, banks, and
exchanges, and rule engines for automated compliance.

2. Adoption of Distributed Ledgers (Blockchain/DLT): For
recording securities ownership, transaction settlement, and
maintaining regulatory records.

3. Deployment of Al Tools: For anomaly detection in trading,
volatility forecasting, and credit and liquidity risk assessment.

Phase 3: Automation of Supervisory and Administrative Processes

1. Real-Time Market Monitoring: Use algorithms to detect insider
trading, price manipulation, unusual trading volumes, and systemic
risk analysis.

2. Intelligent Compliance (RegTech): Generate automated reports
demonstrating market rule compliance and trigger instant alerts for
brokers and investors.

3. Smart Contract and Voting Management:

o Implement smart contracts for internal governance.
o Facilitate electronic shareholder voting.
o Manage meeting records digitally.

Phase 4: Building Human Capabilities and Digital Culture

1. Staff Training: Focus on data analysis, cybersecurity, and operation
of intelligent systems.
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2. Adoption of Data-Driven Decision Culture:

Use digital

dashboards, eliminate most paper-based processes, and strengthen
quantitative analysis in reporting.
Phase 5: Evaluation and Continuous Improvement
« Measure transformation performance using KPIs.
« Continuously upgrade systems to address emerging threats.
o Assess risks associated with Al misuse.
Table 1: Comparison of Financial Market Conditions Before and After Al

Integration
. Before Al (Traditional | After Al (Enhanced
In tor . . Al Impact
dicato Setting) Setting) pac
. . Use of Al analytics to | Increased
Disclosure relied on . . .
. support reporting; | information
Transparency | manual reviews and . .
. deeper analysis of | clarity and deeper
periodic reports . o
investor data insights
. Cloud-based Al
. Data processing and
Supervisory . .. platforms analyze data | Faster regulatory
manual  investigation . .
Speed . - at  higher relative | response
were time-consuming
speed
i . . Machin learning | Improv
RISK. . Traditional  statistical achine earning p_o .Ed
Prediction models models generate more | predictive
Accuracy accurate forecasts capability
Operational Large human resources; | Partial automation of | Reduced time and
Efficiency manual processes analytical tasks human effort

Source: Prepared by the author
5. International Leading Practices in Smart Governance in Financial

Markets

Many governments and financial market regulators have adopted a
combination of digital infrastructures that have significantly facilitated the
transition from traditional governance models to smart governance. This
transition has been achieved through digital platforms for investor data and
the use of artificial intelligence (Al) techniques and tools in data analysis
and risk management. As a result, innovation has accelerated, oversight has
improved, and settlement costs have been reduced. However, this shift has
also increased cyber-security risks and exposed legal gaps in regulatory
frameworks (Singapore, 2024) .
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1. Singapore’s Experience

The Government of Singapore has implemented a series of financial sector
reforms, the most significant of which involved modernizing the financial
market by introducing several projects that had a notable impact on market
governance. These initiatives can be summarized as follows:

* Project Ubin:

Launched in 2016 as a collaborative initiative between the Monetary
Authority of Singapore (MAS) and a consortium of banks and financial
institutions, Project Ubin explored the use of distributed ledger technology
(DLT) / blockchain in the settlement and clearing systems of the exchange.
The project initially focused on distributed settlement systems among
banks, including the representation of the Singapore dollar for interbank
settlements. Subsequently, the scope expanded under the broader umbrella
of Project Ubin to explore the use of a central bank digital currency
(CBDC) for cross-border settlements. These efforts aimed to enhance
settlement efficiency, increase transparency, and strengthen governance
infrastructure by integrating digital innovations into core market functions.
(MAS, MAS and SGX partner Anquan, 2018).

« SGFinDex — National Unified Financial Data Infrastructure:
This is the world’s first public digital infrastructure integrating
national digital identity (Singpass) with a unified portal for accessing
citizens’ financial information, including bank accounts, loans,
investments, insurance, and government data. It allows centralized
but securely distributed data management with user consent,
ensuring transparency, protection, and governance (SGFinDex,
2025) .

« Regulatory Sandbox:

MAS established a flexible and innovative regulatory framework
enabling financial institutions and fintech startups to test new
products and services, balancing innovation with market stability and
consumer protection. Current initiatives include asset tokenization
and cross-border settlement using CBDCs.

Key Outcomes in Singapore:
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Strengthened governance principles through blockchain-enhanced
transparency.

Accelerated settlement and improved market efficiency while
reducing intermediaries.

Integration of DLT and centralized identity/consent data enabling
scalable smart governance.

Demonstrated rapid and cost-efficient settlement of payments and
assets via Ubin/CBDC.

Unified financial data infrastructure reduced data fragmentation and
enhanced transparency.

Flexible legal and regulatory environment encouraged digital
innovation while safeguarding financial stability.

5.2 United States Experience
The U.S. has adopted systems and technologies that promote smart
governance, particularly the DTCC and DLT-based initiatives:

DTCC:

Serves as the central post-trade infrastructure for clearing and
settlement in U.S. markets. Traditional settlement took two business
days (T+2), whereas modern DLT applications aim for T+0
settlement, reducing credit risk and operational costs (Abel, 2021) .
Project lon:

A private, permissioned DLT settlement platform built on Corda
technology by R3, launched in 2022. It enables faster, secure, and
transparent settlements while protecting financial data privacy,
processing over 100,000 equity bilateral transactions daily on
average (Release, 2022).

Digital Dollar Project (DPP):

Tests the feasibility of using a U.S. digital dollar for settlement
within a DLT environment, laying the groundwork for broader
integration of digital assets into financial market infrastructure
(Peve, 2022) .

Key Outcomes in the U.S.:
1. Faster settlements (T+0), reducing timing and credit risks.
2. Lower processing and clearing costs with improved transparency and

automation.
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3. Optionality allowing gradual adoption of DLT alongside traditional
systems.

4. Prepared the market for tokenized assets and central bank digital
currencies.

5. Enhanced audit trails and governance through DLT transparency.

5.3 Switzerland Experience
The SIX Digital Exchange (SDX) exemplifies smart governance using
DLT, digital securities, and CBDCs:

« Licensed by FINMA, SDX operates as both an exchange and central
securities depository (CSD) for digital assets.

« Enables issuance, listing, trading, settlement, and custody of
tokenized securities while linking with traditional market
infrastructure.

o Atomic settlement reduces counterparty risk and improves
efficiency.

Success Indicators:

o Under Project Helvetia, SDX and the Swiss National Bank settled
digital bonds using a wholesale CBDC (wCBDC), with digital assets
exceeding CHF 1 billion by 2024 (SDX, 2022).

o Demonstrates a scalable smart governance model integrating
innovation, security, regulation, and efficiency.

6. Conclusion

The study confirms that Al integration is no longer a technical option but a
strategic necessity to enhance financial system stability, transparency, and
compliance. International experiences show that Al applications—including
predictive analytics, big data processing, and supervisory algorithms—
transform oversight mechanisms and the quality of information available to
regulators and investors.

Countries like Singapore, the U.S., and Switzerland have successfully built
smarter and more flexible financial systems through gradual approaches
combining legislative updates, digital infrastructure investments, and
human capacity development. Al enhances market efficiency by enabling
real-time risk monitoring, anomaly detection, and rapid response to illegal
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activities, while improving disclosure quality, supporting data-driven
decision-making, and fostering financial innovation.

Smart governance is thus pivotal for competitive, resilient financial markets
that can accommodate global digital finance trends, attract investment, and
support national economic financing efficiently and sustainably. Achieving
this requires a strategic, phased approach encompassing legal reforms,
institutional strengthening, and proactive innovation and oversight.

7. Key Findings

1.

Al is a central tool for enhancing transparency and detecting risks in
financial markets.

Leading countries achieve tangible results through integrating
modern legislation with advanced technologies.

Transitioning to smart governance increases market efficiency and
proactive risk management.

The Algerian market holds significant potential but requires
simultaneous digital and legislative reforms.

Data gaps and limited digital integration remain key barriers to
market development.

8. Recommendations

1.

Update legal and regulatory frameworks to accommodate Al, DLT,
and digital financial services.

Implement real-time automated supervision systems within
regulatory authorities.

Digitize the entire lifecycle of listed companies using smart
platforms.

Launch pilot projects for Al-based fraud detection and risk
monitoring before national deployment.

Develop a national financial data infrastructure ensuring quality,
integration, and immediate access for regulators.

Invest in human capital for data management, Al, and smart
supervision.

. Strengthen international cooperation to leverage advanced market

experiences and best practices.
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