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Abstract

The financial services industry 1s undergoing a significant transformation fuelled by advancements in artificial
mtelligence (Al) and blockchain technology. These innovations have emerged as pivotal solutions to address
longstanding challenges such as fraud detection, operational inefficiencies, and the need for transparency in
financial transactions. Al, with its capabilities in machine learning, natural language processing, and data
analytics, enables real-ime decision-making, enhances risk management, and personalises customer
experiences. Simultaneously, blockchain technology provides a decentralised, immutable ledger that ensures
data integrity and fosters trust among stakeholders by eliminating intermediaries and reducing costs. This
paper explores the convergence of Al and blockchain, highlighting their synergistic potential to revolutionise
the financial sector. Applications discussed include fraud detection through anomaly identification, secure
identity verification using Al-powered biometric authentication integrated with blockchain's decentralized
frameworks, and streamlined cross-border payments. While the benefits are immense, challenges such as
scalability, interoperability, regulatory compliance, and privacy concerns persist. Future directions emphasize
the role of quantum computing and Explainable Al (XAI) in enhancing the robustness, scalability, and
transparency of these technologies. By examining real-world applications, such as Ripple’s blockchain-based
payment solutions and Al-driven robo-advisory services, this paper underscores how Al and blockchain are
redefining security, transparency, and inclusivity mn the fintech ecosystem. This convergence marks a

transformative step toward building a more secure, efficient, and inclusive financial system.
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Introduction

The rapid evolution of digital technologies has
significantly transformed the financial services
mdustry, creating new opportunities and
challenges. As digital transactions continue to
replace traditional financial operations, ensuring
security, transparency, and efficiency has become
paramount. In this context, artificial intelligence
(AI) and blockchain technology have emerged as
groundbreaking mnovations that address these
critical needs.

Al with its capabilities in data analysis, machine
learning, and natural language processing,
empowers fiancial mstitutions to detect fraud,
automate decision-making, enhance customer
personalisation, and improve overall operational
efficiency. These capabilities enable organisations
to manage complex datasets in real time, predict
risks, and deliver taillored financial solutions.
Simultaneously, blockchain technology offers a
decentralised, tamper-proof ledger for recording
transactions, ensuring data integrity and fostering
trust among stakeholders. By eliminating the need
for intermediaries, blockchain reduces transaction
costs and settlement times while providing an
immutable and auditable record of financial
activities. Its integration with other technologies,
such as smart contracts, further automates and

secures financial processes.

This paper examines the transformative potential
of integrating Al and blockchain technologies in
financial services. By exploring key applications,
challenges, and future trends, it aims to provide
msights into how these mnovations are reshaping
the industry. Particular emphasis 1s placed on their
combined ability to enhance fraud detection,
identity verification, and transparency in financial
transactions. Through real-world examples and
case studies, this paper demonstrates how Al and
blockchain can revolutionise the financial sector,
paving the way for a more secure, inclusive, and
efficient financial ecosystem.
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2. Role of Al in Enhancing Transparency in
Fintech Payments

Secure financial services are crucial for protecting
confidential information, transactions, and assets
m a quickly changing digital context. As digital
transactions and cyber risks evolve, financial
mstitutions face new challenges. Continuously
1dentifying innovative ways to improve security and
reduce risks. Combining artificial intelligence (AI)
and  blockchain  technology  provides a
transformational option for improving financial

security.

Figure 1: Al Integration with their Olbyjectives

Machine Learning

Source: Author’s view (2025)

Artificial intelligence (AlI) simulates human
mtellect in machines, allowing them to execute
activities like learning, reasoning, and problem-
solving. Al combines a variety of techniques,
including machine learning, natural language
processing, and computer vision, to enable
machines to analyse data, derive insights, and make

autonomous judgements.

Blockchain technology secures and prevents
tampering with transactions across a network of
computers. Fach transaction, or "block," 1s securely
connected to the previous block, creating a chain
of blocks, hence the word "blockchain."
Blockchain technology provides transparency,
immutability, and decentralisation, making it ideal
for secure and trustworthy transactions.
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Combining Al and blockchain technology
mmproves security in financial services. Fiancial
mstitutions may use Al and blockchain to create
novel solutions for security concerns, including
fraud detection, 1dentity verification, risk
management, and regulatory compliance. Al
systems analyse large amounts of data in real-time
to detect trends, anomalies, and unusual activity
that may indicate fraud. Blockchain technology
secures and transparently records and verifies
transactions, assuring financial data mtegrity and
immutability. Together, Al and blockchain offer a
potent combination that enhances security,
transparency, and trust in financial transactions,
thereby revolutionising the way financial services

are delivered and consumed.
3. Blockchain in finance

Blockchain technology has significantly enhanced
security measures in the field of financial services.
Blockchain

decentralisation, and smart contract functionality

technology's immutability,
make 1t an effective platform for protecting
financial transactions and data. This article
mvestigates blockchain's significance in financial
services security, emphasising its immutable ledger
that protects transaction accuracy and
transparency. Each transaction is cryptographically
connected to the previous one, creating a chain of
blocks that cannot be altered once confirmed and

added to the blockchain.

A blockchain 1s a chronological chain of blocks,
each containing a list of transactions. Blockchain 1s
distinctive 1 its decentralised and distributed
nature, with linking blocks creating a chain.
Decentralisation ensures the lack of a central
authority or governing the whole network. The
network 1s maintained by multiple participants,
known as nodes, working together. Fach node has
a complete copy of the blockchain, providing
redundancy and removing a single point of failure.
Blockchain technology provides decentralised
1dentity management systems, allowing for secure
and vertfiable authentication of individuals and
entities 1n financial transactions. Traditional
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identity management systems rely on centralised
authority, such as governments or fmancial
mstitutions, to verify and authenticate individuals.
This can lead to data breaches, identity theft, and
single points of failure. In contrast, blockchain-
based 1dentity management systems rely on
decentralised networks to securely verify and
authenticate 1dentities. Kach user 1s assigned a
unique digital 1dentity on the blockchain that 1s
cryptographically secure and verified by other
network participants. These decentralised identity
management solutions elimimate the need for
intermediaries and central authorities, reducing the
risk of data breaches and identity theft (El
Haddouti & El Kettani, 2019; Liu et. al., 2020;
Mohammed, 2019). This enhances security and
makes 1t exceedingly challenging for malicious
actors to manipulate or alter data. Blockchain
operates on a consensus mechanism, a set of rules
determining how transactions are verified and
added to the ledger. Common consensus
mechanisms include Proof of Work (PoW) and
Proof of Stake (PoS), each offering distinct

approaches to transaction validation.
3.1 Enhancing Security in the Financial Sector

Blockchain technology provides a number of
security  characteristics, including 1mmutable
record-keeping, encryption for safe transactions,
decentralised control, and smart contracts. The
mmmutability of a block creates a tamper-resistant
record of transactions, lowering the risk of fraud
and manipulation. This function 1s especially
valuable m finance, as it prevents unauthorised
alterations to financial documents. Each network
participant 1s assigned a unique cryptographic key,
which  ensures transaction integrity and
confidentiality. The decentralised architecture of
blockchain reduces the risk of a single point of
failure, maintaining the network's mtegrity even if
one node 1s corrupted. Smart contracts, or self-
executing  contracts  with  predetermined
conditions, automate complicated procedures
such as settlement and clearing, lowering the risk
of errors and fraud associated with manual

processes.
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3.2 Enhancing Transparency in Finance

Transparency 1s crucial in the financial sector, as 1t
can lead to mistrust and hinder market efficiency.
Blockchain offers a new paradigm of transparency
by providing a real-time, shared, and auditable
record of transactions. Blockchain enables near-
mstantaneous settlement of transactions, reducing
counterparty risk and providing a transparent trail
of transactions. The distributed ledger 1in
blockchain is accessible to all network participants,
fostering trust among stakeholders.

The auditable history of every transaction
recorded on the blockchain 1s time-stamped and
linked to the previous transaction, providing a
comprehensive and tamper-resistant  trail - of
transactions. This feature 1s particularly valuable in
auditing financial records, allowing regulators and
auditors to have greater confidence in the accuracy
of financial statements.

Blockchain can also be applied to supply chain
finance to enhance transparency in the production
and distribution of goods. By recording every step
of the supply chain, stakeholders can trace the
origln  and journey of products, ensuring
authenticity and preventing fraud.

3.3 Relevance to Different Financial Aspects

Blockchain technology has the potential to
transform a variety of industries, including
payments and money transfers, capital markets,
trade finance, identity verification, and insurance.
It can simplhfy cross-border payments and
remittances, lower the expenses associated with
traditional ~ banking systems, and offer a
decentralised alternative to traditional currencies
like as Bitcoin and stablecoins. It can also mcrease
the efficiency of securities trading and settlement
by tokenising assets such as stocks and bonds,
which simplifies the issuing and transfer processes.
Blockchain can also help to reduce complications
i trade finance by offering a transparent and
secure platform for recording and verifying
transactions. It can also 1mprove privacy and
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security by giving people control over their
personal mformation and only sharing it when
necessary. Blockchain i msurance can promote
transparency and reduce fraud by automating
claims processing and boosting the credibility of
msurance transactions.

4. Artificial Intelligence in Finance

The term "Artificial Intelligence" was ofhicially
established 1 1956, when Marvin Minsky and
John McCarthy, a computer scientist from
Stanford, organised the Dartmouth Summer
Research  Project on Artifictal  Intelligence
(DSRPAI) at Dartmouth College in New
Hampshire. Al has significantly improved financial
security and transparency, overcoming long-
standing difficulties and ushering in a new era of
efficiency and trust. Al has grown to be an effective
mstrument for improving security measures In
financial organisations. Artificial intelligence (AI)
can recognise patterns, anomalies, and potential
real-time risk monitoring, allowing for proactive
threat mitigation strategies. (Chalouat, Carrion-
Crespo & Licata, 2019, Didenko, 2020). Al 1s the
ability of machines to replicate human intelligence,
such as learning, reasoning, and self-correction. In
finance, artificial intelligence 1s used to analyse
data, automate procedures, and improve decision-
making. Algorithmic trading uses computer
algorithms to make market-based trading choices,
demonstrating the use of Al in finance. Algorithms
can analyse large amounts of data in less time than
people, enabling traders to respond faster to
market developments. Al 1s used 1 risk

management to predict loan defaults and detect
fraud. (Hentzen et al. 2022).

4.1 Fraud Detection and Prevention

Al's key contribution to finance 1s in the area of
fraud detection and prevention. Traditional ways
of detecting fraudulent activity are sometimes
msufficient for sophisticated cyber threats. Al,
powered by machine learning algorithms, can
analyse large datasets in real-ime to identify
patterns and abnormalities. This 1s symptomatic of
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probable fraud. Machine learning algorithms
outperform rule-based systems by adapting to
changing patterns over time. Al can detect and
prevent fraud by analysing transaction data, user
behaviour, and other relevant information. This
protects financial institutions, clients, and the
financial ecosystem as a whole.

4.2 Cybersecurity and threat intelligence

With  financial  transactions mcreasingly
transiioning to the digital sphere, strong
cybersecurity measures are required. Al plays a
critical role 1n strengthening financial organisations'
cybersecurity  defences.  Al-powered  threat
mtelligence systems proactively detect and respond
to cyber threats such as malware, phishing attacks,
and other types of cybercrime. Al systems analyse
vast databases to discover patterns suggestive of
cyber dangers, allowing for real-time threat
identification. Al improves cybersecurity systems
by anticipating risks based on past data and
developing trends, allowing for a proactive
approach to the ever-changing cyber threat

scenarlo.
4.3 Algorithmic trading and market surveillance

Al has had a big impact on trade and mvestment
through algorithmic trading. Machine learning
algorithms analyse market data quickly and
execute transactions in split seconds, improving
trading efficiency and eliminating human error.
Additionally, artificial intelligence 1s used i market
monitoring to detect and prevent market
manipulation and msider trading. Al systems
analyse trading patterns, order book data, and
social media sentiment to detect suspicious activity
and notify authorities. This 1mproves market
transparency and ensures a level playing field for
all participants.

4.4 Credit Scoring and Risk Management

Artificial intelligence (AI) has transformed credit
scoring and risk management i the banking
sector. Traditional credit scoring models use
hmited data points, leading to incomplete
assessments. Al can analyse many data sources,
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mcluding social media and online behaviour.

Machine learning models evaluate
creditworthiness more correctly by taking into
account a broader range of parameters. Al-
powered risk management systems can help
financial institutions manage risks more efficiently
by adapting to changing economic conditions and
recognising possible risks before they occur. This

promotes fair lending practices.

4.4 Regulatory Compliance and Anti-Money
Laundering (AML)

The banking industry follows strict regulations to
avold criminal activity, including money laundering
and terrorism financing. Al can improve regulatory
compliance and anti-money laundering mitiatives.
Machine learning algorithms examine massive
volumes of transaction data to detect suspect
patterns indicative of money laundering. Al
solutions automate transaction analysis and
compliance  monitoring, enabling financial
organisations to  better  satisfy  regulatory
obligations. This decreases the danger of
regulatory fines and promotes the integrity of the
financial system.

4.5 Blockchain and Distributed Ledger
Technology

Blockchain and distributed ledger technology
(DLT) have strengthened Al's impact on financial
security and transparency. Blockchain, with its
decentralised and unchangeable nature, assures
the ntegrity of financial transactions. AI may be
combined with blockchain to mmprove security,
mcluding cryptographic methods and biometric
authentication. Blockchain's smart contracts use
Al algorithms to automate and enforce
agreements, decreasing fraud risk and increasing
transparency  through  tamper-resistant  and
auditable transaction records.

4.6 Customer Service and Personalisation

Al-powered chatbots and virtual assistants have
transformed customer service in the finance sector.
These smart systems manage routine enquiries,
provide account information, and provide

Volume No.4 Issue 2 (Jan-June, 2025)



Dagur and Shreya (2025)

personalised recommendations.  These  Al-
powered nterfaces improve the overall user
experience through the use of natural language
processing and machine learning. Al helps
financial firms analyse chient data and understand
their preferences and  behaviours.  This
mformation 1s used to provide personalised
financial  products and services, promoting

transparency and a customer-centric approach.

4.7 Integration of Artficial Intelligence with
Blockchain

Combining Al and blockchain technology
mmproves security in the banking sector. By
merging Al analytics with blockchain's security and
transparency, Organisations can design unique
solutions to effectively address security concerns.
Al-powered fraud detection systems use machine
learning algorithms to analyse large amounts of
transactional data and 1dentify abnormalities
indicating fraudulent activity. Integrating these
technologies  with  blockchain  transactional
networks improves security. Transparency extends
throughout the entire financial sector. Blockchain
technology secures and verifies transactions,
assuring their integrity and 1mmmutability. Al
systems analyse transactional data i real-time to
detect patterns, anomalies, and unusual activity that
could indicate fraud. Blockchain technology
records fraud alerts, creating an auditable trail and
allowing for quick risk mitigation. Furthermore,
blockchain's  transparency  allows  network
participants to access and verify data. Transaction
records promote greater trust and accountability.
Combining Al-powered fraud detection with
blockchain transactional networks creates a more
secure financial ecosystem that prevents fraud,

manipulation, and unauthorised actions.

Identity verification 1s crucial for secure financial
transactions, especially i the digital age, where
identity theft and account takeover are common
threats. (Saluja, 2024, Soomro, et. al., 2019,
Zukarnain, 2021). Al-powered 1dentity verification
solutions combine biometric authentication,
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natural language processing, and machine learning
to reliably validate user 1dentities. Integrating these
solutions with blockchain-based 1dentities using
management platforms helps improve security and
privacy n identity verification  operations.
Blockchain 1s a secure and decentralised
framework for storing and verifying digital
1dentities, assuring their integrity and authenticity.

4.8 Augmented Security via Consensus
Mechanisms

Blockchain's inherent security features, like
decentralisation and immutability, provide a strong
platform for financial transactions. Al enhances
security by enabling advanced consensus
procedures. Al algorithms, particularly anomaly
detection systems, can detect anomalies or
suspicious actions in the blockchain network. This
multi-layered technique reduces financial systems'
sensitivity to cyberattacks, creating a more resilient

and secure environment.
4.9 Automated Execution with Smart Contracts

Smart contracts, which are a key aspect of
blockchain technology, are self-executing contracts
that follow established criteria. The integration of
Al mto smart contracts adds a dynamic and
adaptable component. Al-powered smart contracts
can analyse real-tme market data and
automatically change terms or trigger actions
depending on predefined parameters. This
streamlines operations and lowers the need for
manual itervention. This improves efficiency and

accuracy 1n financial transactions.

4.10 Informed Decision-Making through Data
Analysis

The combination of blockchain's transparent
ledger and Al's data analytics skills transforms
financial decision-making. Al algorithms can glean
msights from large datasets stored on blockchain.
This enables financial firms to make data-driven
decisions regarding risk management, investment
strategies, and customer service. The combination
of blockchain and Al converts data into a strategic
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asset, promoting innovation and boosting overall

business performance.
4.11 FElevated Identity Verification

Identity verification 1s pivotal in financial
transactions, and the integration of blockchain and
Al presents a potent solution. Blockchain's
decentralised 1dentity systems can be enhanced
with  Al-powered  biometric  authentication,
creating a highly secure and tamper-resistant
identity verification process. This mitigates the
risks of 1dentity theft and unauthorised access,
resulting i enhanced security and a streamlined

onboarding process for customers.
5. Natural Language Processing (NLP)

NLP is a tool of artificial intelligence concerned
with processing and analyzing human language. In
finance, NLP 1is utilised in order to analyse
unstructured data, including news articles and
social media posts, to inform mvestment decisions.
NLP algorithms can identify trends, sentiments,

and news events that can impact financial markets.
I.1 Machine Learning Algorithms

Machine learning 1s a tool of Al that gives
computers the ability to 1dentify patterns and make
predictions based on data. In finance, machine
learning algorithms are employed 1n the fields of
fraud detection, credit risk assessment, and
mvestment recommendations.  Algorithms — of
machine learning have the ability to deal with and
analyze large volumes of financial data to 1dentify
potential patterns and investment opportunities.

J.2 Computer Vision

Computer vision (CV) 1s a technology that enables
computers to interpret and analyze visual data
from 1mages and videos. In finance, computer
vision can be employed for fraud detection in
ATMs and 1mage-based processing in check
deposits. It can also be employed in mvestment
analysis by analyzing images of physical assets and
real estate.

.3 Predictive Analytics
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Predictive analytics (PA) 1s concerned with
gathering the practices of algorithms, ML, and
unstructured data to highlight the possibility of
future data based on historical outcomes. In
finance, PA 1s employed in practices that include
customer segmentation, fraud detection, and
mvestment recommendations. PA  proves that
analyzing big financial data has the ability to locate
patterns and provide insight mto future market
trends.

J.4 Robotic Process Automation (RPA)

RPA refers to the employment of software
applications to automate monotonous and rule-
based practices. In finance, RPA can be employed
for tasks such as account reconciliation, data entry,
and report generation. RPA can help reduce the
workload of repetitive tasks and free up time for
financial professionals to focus on more complex
tasks.

3.9 Deep Learning Algorithms

Deep learning algorithms (DLLA) are a tool of Al
that employs neural networks along with multiple
layers to deal with and tackle data. In finance, DLA
analyses big data to highlight patterns, make
predictions, and make decisions autonomously.
This 1s particularly useful in trading, where the
ability to analyze massive amounts of data and
identify trends quickly can lead to a significant
competitive advantage.

.6 Challenges
While the integration of blockchain and Al holds

mmmense promise, it 1s not without challenges.
Several factors require meticulous consideration to

ensure a seamless and effective integration:
3.7 Scalability

Both blockchain and Al applications can be
scalability  to

accommodate the growing demands of financial

resource-intensive.  Ensuring

transactions and data processing 1s crucial.

Ongoing technological advancements, including
optimized algorithms and innovative scaling
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solutions, are essential to address scalability

challenges.
9.8 Regulatory Compliance

The financial industry operates m a highly
regulated environment. Ensuring compliance with
existing regulations while integrating new
technologies 1s a complex task [150-152].
Regulatory  frameworks need to adapt to
accommodate the nuances mtroduced by the
mtegration of blockchain and Al. Collaboration
between industry stakeholders and regulators 1s
essential to strike a balance between mnovation

and compliance.
9.9 Interoperability

Seamless  interoperability  between  different
blockchain networks and Al systems 1s a key
consideration.  Standardisation  efforts  and
collaborative mitiatives are necessary to ensure that
diverse systems can communicate effectively and
share data. Overcoming interoperability challenges
1s crucial for the widespread adoption of integrated
blockchain and Al solutions.

J.10 Privacy Concerns

The transparent nature of blockchain can raise
privacy concerns, especially in handling sensitive
financial mformation. Balancing the need for
transparency with the protection of user data 1s a
delicate task. Innovations such as privacy-focused
blockchain solutions and advanced encryption
techniques play a wvital role mn addressing these
concerns and establishing trust in the integrated

system.
J.11 Benefits and Implications

The integration of artificial intelligence (AI) with
blockchain technology holds tremendous promise
for enhancing security measures in the financial
services sector. By leveraging the combined
strengths of AI and blockchain, organisations can
create innovative solutions that address various
security challenges effectively. Here, we explore
the benefits and implications of integrating Al with
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blockchain for enhanced financial services security
(Ravi, 2021; Singh et. al., 2020; Tyagi, Aswathy &
Abraham, 2020): One of the primary benefits of
mtegrating Al with blockchain 1s the enhancement
of security and transparency in financial
transactions. Blockchain technology provides a
secure and tamper-proof platform for recording
and verifying transactions, ensuring the integrity
and 1mmutability of transaction records. By
leveraging  blockchain's  mmmutable  ledger,
organizations can enhance the security of financial
transactions, reducing the risk of fraud,
manipulation, and unauthorized activities.
Moreover, the transparency of blockchain enables
all participants in the network to access and verify
transaction records, fostering greater trust and
accountability.  Al-powered fraud detection
systems analyze transactional data in real-time,
identifying patterns, anomalies, and suspicious
activities that may indicate fraudulent behavior. By
combining Al-powered fraud detection with
blockchain transactional networks, organizations
can create a more resilient and secure financial
ecosystem,  protecting agamnst fraud and
unauthorized activities (Laroiya, Saxena &
Komalavalli, 2020, Patl, Kadam & Katti, 2021,
Rahman, et. al.,, 2019). Integrating Al with
blockchain also offers the potential to streamline
processes and reduce transaction costs m the
financial services sector. Al-driven smart contracts
automate and enforce the execution of contractual
agreements,  eliminating the need for
mtermediaries and manual intervention In

financial transactions.
6. Al and Data Privacy in Virtual Payments

Digital payment systems have transformed
financial transactions from cash-based to advanced
computerised  techniques. Online  banking,
smartphone payments, and cryptocurrencies have
made financial services more efficient and
accessible. However, advancements in technology
pose security challenges, emphasising the
mmportance of protecting digital transactions.

Cyber threats are becoming more advanced and
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prevalent, making it important to ensure secure
digital payments. As digital payment methods
become more prevalent, the risk of cyberattacks
such as fraud, data breaches, and identity theft
mcreases. Encryption and multi-factor
authentication are mmportant security measures,
but they may not keep up with the ever-changing

threat environment.

Artificial intelligence (Al) 1s a key technology for
mproving  digital  payment  security. Al
technologies mclude machine learning and deep
learning. Natural language processing and other
mnovative  approaches 1mprove transaction
security. Machine learning can analyse enormous
amounts of transaction data to enhance digital
payment security by identifying unexpected
patterns and detecting fraud. Deep learning
mproves these skills by recognising complex
patterns  with  precision.  Natural language
processing analyses textual data, including
transaction notes and user mteractions, to identify

potential security issues.

Al enables financial organisations to anticipate and
mitigate risks through predictive analytics. Al-
powered real-ime risk assessment reduces the
effect of security breaches by allowing for quick
reactions to suspicious behaviours. Al enhances
user authentication using advanced biometric
technologies like facial recognition and fingerprint
scanning, offering a more secure and convenient
alternative to traditional methods. Enhanced multi-
factor authentication (MFA) with Al adds security
by integrating several authentication factors and
reacting to new threats.

7. Conclusion

The application of artificial intelligence n financial
decision-making creates ethical considerations
around transparency, accountability, and human
oversight. As Al systems get more complicated,
clear criterta are required to ensure that Al
decisions are understandable, human oversight 1s
maintained, and accountability 1s established. The
growing reliance on Al raises concerns about job
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displacement and the changing character of labour
in the finance industry. Addressing these issues
needs collaboration among technology innovators,
financial nstitutions, regulators, and legislators.
Balancing innovation with responsible Al
deployment requires ethical principles, increased
openness, investment n digital infrastructure, and
flexible regulatory frameworks. By solving these
1ssues, the financial industry may use Al to
promote positive change and contribute to the
Sustainable Development Goals while preserving
trust, justice, and inclusion n the global financial
system.
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