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INTRODUCTION

Financial risk management is the process of identifying, analyzing and
mitigating financial risks faced by a company. Financial risk can be credit risk,
market risk, operational risk and liquidity risk. Effective financial risk
management can help companies prevent financial losses in achieving their
goals. Financial risk management involves strategies and actions designed to
manage and reduce possible financial losses that a financial institution or
company may encounter. The aim is to protect financial assets and ensure
operational continuity in the face of fluctuations and uncertainty in the financial
environment. Financial risk management practices aim to optimize the way
financial institutions or companies take financial risks. In general, Al can change
the approach to financial risk management and increase the efficiency of decision
making in financial risk management (Arsic 2021). Financial risk management is
important for financial institutions or companies, because it can help to achieve
financial goals with minimal risk.

Financial risk management has a number of significant benefits for
financial institutions or companies. This practice plays a role in protecting
financial assets from potentially large losses that could arise due to market
fluctuations, changes in interest rates, or economic uncertainty. In addition,
financial risk management also contributes to improving business decisions by
providing a deep understanding of risks and helping companies take more
informed steps. Legal and regulatory compliance aspects are also a focus,
because financial risk management helps institutions or companies comply with
applicable regulations, reducing potential sanctions and legal problems.

Apart from asset protection, other benefits include increased
competitiveness in managing financial risks effectively, institutions or companies
can become more resilient and can compete better. Cost management is also a
focus, as financial risk management can help identify risks that may result in
additional costs or losses. Along with that, financial risk management plays an
important role in improving long-term business sustainability, helping
institutions or companies face economic challenges that may arise. Other benefits
include maintaining the trust of stakeholders, such as shareholders, clients and
business partners. By demonstrating vigilance and responsibility in managing
financial risks, institutions or companies can build and maintain trust, creating a
strong foundation for sustainable business relationships. Thus, financial risk
management is not only a necessity, but also an investment that has the potential
to have a positive impact on various aspects of company performance and
sustainability.

In recent years, artificial intelligence (AI) technology has developed
rapidly and has been adopted by various industries, including the financial
industry. Al is the ability of a system to identify, interpret, make conclusions, and
learn from data to achieve predetermined organizational and societal goals
(Mikalef & Gupta, 2021). Al has the potential to increase the efficiency,
effectiveness and competitiveness of companies in managing financial risks. One
of the potential benefits of Al in FRM is increasing the accuracy and speed of risk
detection. Al can analyze larger and more complex data, thereby increasing the
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accuracy and speed of risk detection. This can help companies to prevent
financial losses. A potential benefit of Al in FRM is increased effectiveness of risk
mitigation. Al can also help companies develop more effective risk mitigation
strategies. This can help companies reduce the impact of risks that occur and Al
can increase the efficiency of the risk management process. Then Al can automate
the risk management process, thereby saving time and costs, thereby helping
companies to focus on other aspects of risk management.

LITERATURE REVIEW
Artificial Intelligence (AI)

Artificial intelligence (Al)is a field of computer science that studies how to
make machines or computers so they can think like humans. Al can be defined
as the ability of a system to exhibit intelligent behavior, such as learning, solving
problems, and making decisions. Artificial intelligence (AI) technology is an
advancement in the digitalization process that refers to a company's capability to
carry out its business operations with a positive impact on efficiency, both for the
company and its clients (Kaya, 2019). Al capability is considered a reflection of a
company's ability to carry out its business activities (Mikalef & Gupta, 2021). Al
can be divided into two main types, namely:

* Symbolic Alis a type of Al that uses symbolic representations of knowledge
to solve problems. Symbolic Al is often used for applications that require
understanding language and logic, such as expert systems and natural
language processing.

* Computational Alis a type of Al that uses computational techniques to solve
problems. Computational Al is often used for applications that require
learning and decision making, such as robotics and gaming.

Al is expected to continue to develop rapidly in the future. This is due to
technological developments, increasing industrial interest, and increasing public
awareness of the benefits of AL Al has the potential to change the world
significantly. Al can be used to solve complex problems that cannot currently be
solved by humans. Al can also be used to create new products and services that
will improve the quality of human life. Al has the potential to provide great
benefits to society, but it also has the potential to pose challenges, including:

1. Job layoffs, as Al can replace jobs currently done by humans.

2. Discrimination, because Al can be used to make discriminatory decisions.

3. Security, as Al can be used to develop dangerous automatic weapons.

The Potential of Al in Improving Financial Risk Management

Al has the potential to improve financial risk management in several ways,
including:

* Increased Efficiency

Al can be used to automate risk management tasks currently performed
by humans. This can increase efficiency and reduce risk management costs.

* Improved Accuracy

Al can be used to analyze large amounts of financial data more accurately
than humans. This can improve the accuracy of risk assessment and decision
making.

2075



Sari, Indrabudiman

* Increased Innovation

Al can be used to develop new, more effective risk management
techniques. This can improve an organization's ability to deal with complex and
unpredictable financial risks.

Financial risk management is currently in the process of transformation
due to the influence of Fintech causing disruption in the financial sector.
Financial risk management is the practice of optimizing the way a financial
institution or company can take financial risks. In a broader sense, Al is part of
Fintech and is already changing the mode of financial risk management.
Additionally, Al has helped financial risk management by improving decision-
making efficiency (orgenthal et.al 2022 ).Here are some examples of Al
applications in financial risk management:

* Fraud Prevention

Al can be used to detect fraudulent patterns in financial transactions. This
can help financial institutions to prevent losses due to fraud.

* Credit Risk Assessment

Al can be used to assess the credit risk of potential debtors. This can help
financial institutions to make more informed credit decisions.

* Portfolio Management

Al can be used to manage investment portfolios optimally. This can help
investors to achieve their investment goals with lower risk.

* Operational Risk Management

Al can be used to identify and reduce operational risks. This can help
organizations to improve operational efficiency and effectiveness.

Financial Risk Management

Financial risk management is the process of identifying, evaluating and
managing risks related to financial activities in an organization. According to
Arsic (2021) financial risk management is the practice of optimizing financial
resourceslnstitutions or companies can take financial risks. Financial risks are
potential losses that can occur as a result of a certain event, such as changes in
asset prices, credit defaults, or natural disasters. Financial risk management aims
to protect the organization from financial losses that can be caused by these risks.
Financial risk management can be carried out in the following stages:

* Identifying risks: The first step in financial risk management is to identify all
the risks that an organization may face. These risks can come from various
sources, such as the internal and external environment of the organization.

* Evaluate risks: Once risks are identified, the next step is to evaluate them.
Risk evaluation includes assessing the probability of the risk occurring and
the magnitude of the impact of losses that may occur.

* Managing risks: The final step in financial risk management is managing
these risks. Risk management can be done in various ways, such as:

1. Avoiding risks: Organizations can avoid risks by not undertaking activities
associated with those risks.

2. Reduce risk: Organizations can reduce risk by implementing risk mitigation
measures, such as investment diversification or insurance.
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3. Accepting the risk: In some cases, the organization may decide to accept the
risk. This decision is usually taken if the costs of reducing the risk are
greater than the potential losses that may occur.

Financial risk management is important for all organizations, both
business organizations and non-profit organizations. Effective financial risk
management can help an organization to protect its assets and achieve its goals.

According to Horcer (2011), there are three main sources of financial risk,
namely:

1. Financial risks arising from an organization's exposure to changes in market
prices, such as interest rates, exchange rates, and commodity prices.

2. Financial risks arising from actions and transactions with other organizations
such as vendors, customers and counterparties in derivative transactions.

3. Financial risks resulting from internal actions or organizational failures,
particularly human resources, processes and systems

According to Christoffersen (2011), the following are reasons why
companies must pay careful attention to the risks they face:

1. Bankruptcy costs. The direct and indirect costs of bankruptcy are enormous
and well known. If investors view future bankruptcy as a non-trivial
possibility, then the real costs of reorganizing or closing the company will
reduce the company's current valuation. Thus, risk management can increase
the value of a company by reducing the possibility of default.

2. Tax. Risk management can help reduce taxes by reducing income volatility.
Many tax systems have inherent advancements and limitations on the ability
to carry forward tax benefits from past losses over time. Thus, all things being
equal, lowering the volatility of future pretax earnings will lower the net
present value of future tax payments and thereby increase the value of the
firm.

3. Capital structure and cost of capital. The main source of corporate default is
the inability to pay debts. Other things being equal, the higher the debt-to-
equity ratio, the riskier the company. Therefore, risk management can be
seen as allowing a company to have a higher debt to equity ratio, which is
beneficial if debt financing is inexpensive. Likewise, proper risk management
can also help enable a company to expand more aggressively through debt
financing.

Compensation package. Due to their implicit investment in a particular
company human resources, managerial level, and other key employees in a
company often have large and unprotected exposure to the risks of the company
for which they work. So, the riskier the company, the more compensation current
and potential employees will be required to stay or join the company. Proper risk
management can therefore help reduce the costs of retaining and recruiting key
personnel.

METHODOLOGY

This research employs a qualitative approach with a literature review
method to explore an in-depth understanding of the application of Artificial
Intelligence (Al) in financial risk management. The research data is obtained from
secondary sources, including scientific journals, articles, research reports, as well
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as relevant books and e-books. The selection of literature is based on the
credibility and relevance to the research topic, which focuses on the impact of Al
on financial risk management practices. Data collection is carried out by
accessing online platforms such as journal databases and digital libraries, with
the gathered data covering Al applications in risk detection and mitigation, as
well as improvements in efficiency and accuracy in risk management.

Data analysis is conducted descriptively to understand and describe the
application of Al in financial risk management. The analysis steps include
classifying data based on key themes, critically reviewing existing research, and
synthesizing data to formulate conclusions about Al's impact on operational
efficiency and decision-making in risk management. Data validation is
performed through triangulation by comparing various sources to ensure the
accuracy and consistency of the findings. The results of this analysis are then
used to draw conclusions on the role of Al in enhancing early risk detection,
accelerating risk mitigation processes, and utilizing big data to optimize
decision-making in financial institutions.

RESULT

Financial risk management is currently undergoing a transformation due
to the influence of Fintech which has resulted in disruption in the financial sector.
Financial risk management practices are an effort to optimize the way financial
institutions or companies face financial risks. In a broader context, artificial
intelligence (Al) is a part of Fintech that has changed the approach to financial
risk management. Apart from that, the use of Al has also contributed to
increasing efficiency in decision making in financial risk management. As has
been stated, Al focuses on applying various techniques that originate from
human-like intelligence. These techniques leverage past experiences, such as
diverse data, in an efficient and intelligent way to mimic human behavior. One
of the main techniques in the realm of Al is machine learning, which enables the
compilation and prediction of data that has value in the context of decision-
making regarding financial risks. There are two main types of machine learning,
namely supervised learning and unsupervised learning. Supervised learning
relies on collected data and attempts to predict outcomes by utilizing methods
such as partial least squares, principal component analysis, absolute least
shrinkage and selection operators, least angle regression, ridges, decision trees,
support vector machines, artificial neural networks, as well as deep learning
techniques (Van Liebergen, 2017).

The relationship between Artificial Intelligence (AI) and financial risk
management is very close. Al, as an integral part of Financial Technology
(Fintech), has changed the landscape of financial risk management in a
significant way. In this context, Al is used to analyze financial data quickly and
accurately, providing deeper information on potential risks. The application of
Al in financial risk management not only enables better risk identification, but
also improves decision-making efficiency. Artificial intelligence systems can
automatically analyze market trends, identify anomalies and provide early
warning of changes in economic or market conditions that could impact financial
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performance. Additionally, Al also helps in developing predictive models that
can estimate potential future risks based on historical data patterns. Thus, Al
provides a powerful tool for financial institutions or companies to manage risks
more proactively and adaptively. Overall, the integration of Al in financial risk
management opens up opportunities for improved analysis, smarter decision
making, and quicker response to changing financial conditions, all of which
contribute to the resilience and sustainability of a financial institution or
company amidst ever-changing market dynamics.

In Arsic's research (2021), it was stated that the application of artificial
intelligence (AI) techniques in financial risk management did not experience
problems. The use of these techniques is expected to provide accurate, real-time
information regarding various types of financial risks faced by institutions and
companies, which can then be managed with a more sophisticated approach. In
particular, efficient and superior financial risk management will integrate
traditional statistical techniques with Al techniques, such as deep learning,
artificial neural networks, and advanced classification methods.

The application of Artificial Intelligence (Al) in financial risk management
has a significant impact in optimizing strategies and decision-making processes.
Al leverages machine intelligence to analyze large-scale and complex financial
data, providing deeper insight into potential risks. Here are some aspects that
need further attention:

1. Fast and Accurate Data Analysis:Al can quickly analyze large amounts of
financial data in a short time. This allows financial institutions or companies
to detect patterns or anomalies that may be indicative of risk, whether they
relate to investments, market fluctuations, or other economic factors.

2. Risk Prediction with Predictive Models: By utilizing machine learning
techniques, Al can help in creating predictive models. These models can be
used to estimate potential future risks based on historical data, enabling
financial institutions to identify potential challenges and take preventative
steps.

3. Decision Making Efficiency: The integration of Al in financial risk
management provides the ability for more efficient decision making.
Artificial intelligence systems can provide recommendations or alerts
automatically based on real-time data analysis, enabling rapid response to
changing market conditions or other risk factors.

4. Risk Management Process Automation: Al can also be used to automate
some aspects of the risk management process. For example, in security
monitoring of financial transactions or fraud pattern recognition, Al can
work automatically to identify suspicious behavior.

5. Adaptability to Environmental Changes: The business and financial
environment is constantly changing, and Al helps financial institutions or
companies to remain adaptive. Al's ability to learn from new data and adapt
to changing market conditions provides an edge in managing dynamic risks.
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Thus, collaboration between Al and financial risk management opens up
the potential to increase accuracy, speed and precision in identifying, measuring
and managing risks, thereby having a positive impact on financial performance
and business sustainability.

DISCUSSION

This research illustrates the important role played by artificial intelligence
(AI) in financial risk management. It was found that the integration of Al has had
a positive impact on financial risk management, helping financial institutions and
companies to identify, measure and manage risks more effectively. Fast and
accurate data analysis by Al enables early detection of patterns or anomalies that
could potentially lead to financial risk. The application of Al predictive models
provides an advantage in forecasting future risks, providing deeper insights to
support better decision making. Decision-making efficiency is also enhanced
through automated recommendations and real-time alerts generated by artificial
intelligence systems.

Additionally, automation of risk management processes by Al helps in
accelerating responses to changing market conditions and the financial
environment. The combination of Al's adaptative capabilities with the dynamics
of the business environment provides an edge in facing ever-changing risks.
Overall, this research shows that Al is not just a tool, but rather an integral part of
the transformation in financial risk management. By understanding and effectively
utilizing artificial intelligence, financial institutions and companies can increase
their resilience to market changes and strengthen the foundation of sustainability
in the face of financial risk challenges.

CONCLUSION AND RECOMMENDATION
Conclusions

Artificial Intelligence (AI) has a profound impact on financial risk
management, particularly in enhancing the speed and accuracy of data analysis.
This allows financial institutions and companies to detect risks and anomalies
early, preventing potential financial losses. Al's ability to create predictive models
offers significant advantages by providing deeper insights into future risks. These
insights support better decision-making processes, allowing organizations to act
preemptively. The use of Al in risk management also improves decision-making
efficiency through the automation of recommendations and real-time alerts,
enabling institutions to quickly adapt to changes in market conditions.

In addition to its analytical capabilities, Al is highly effective in automating
various aspects of financial risk management. From monitoring fraudulent
transactions to identifying potential risks, Al helps institutions respond faster and
manage resources more efficiently. Al's adaptability in learning from new data
makes it particularly valuable in a volatile and constantly evolving financial
environment. This dynamic capability allows financial institutions to remain
competitive and resilient, even amid market fluctuations and economic challenges.

Overall, Al has transformed financial risk management by integrating
traditional and modern risk management techniques, including machine learning,
deep learning, and neural networks. Its contributions are not limited to enhancing
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risk identification and mitigation but also to ensuring long-term business
sustainability. The integration of Al has shifted financial risk management
practices, making it a vital tool in the industry's continued evolution and resilience.
Recommendations

To fully harness the potential of Al in financial risk management, it is
recommended that financial institutions further integrate Al into their risk
management frameworks. This would enable them to benefit from Al’s capabilities
in predictive analysis and the early detection of anomalies. Moreover,
organizations should invest in training their employees to effectively use Al tools
and systems. This will ensure that the workforce is equipped to implement Al-
driven solutions optimally, enhancing the overall efficiency of the risk
management process.

Regular updates and audits of Al systems are essential to maintain their
efficiency and ensure compliance with market conditions and regulatory
standards. Al systems need to be continuously monitored and updated to remain
effective as financial markets evolve. Additionally, while Al excels at automating
processes, it is crucial to maintain a balance between automation and human
oversight. Human intervention is necessary to guarantee ethical and responsible
application, especially in critical areas such as fraud detection and credit risk
assessment.

These recommendations provide a strategic direction for financial
institutions aiming to maximize the role of Al in managing risks while ensuring
adaptability, accuracy, and ethical governance.

FURTHER STUDY

While the current research has demonstrated the significant impact of
Artificial Intelligence (Al) on financial risk management, there remain several
areas that warrant further exploration. Firstly, future research could focus on
enhancing Al's predictive capabilities, particularly in terms of long-term
financial risks. Although Al has proven effective in identifying immediate risks,
improving its ability to foresee long-term challenges could provide even greater
strategic advantages to financial institutions.

Secondly, the ethical implications of Al in financial risk management need
further investigation. As Al systems increasingly drive decision-making
processes, it is critical to understand and address issues related to bias and
transparency, especially in high-stakes areas such as credit scoring and risk
assessment. Ensuring that Al systems are both explainable and fair should be a
key focus of future research efforts.

Another important area for further study is the integration of Al with
other emerging technologies like blockchain. This combination has the potential
to enhance fraud detection and security measures, creating a more robust
framework for managing financial risks. In particular, exploring how AI can
improve the transparency and traceability of transactions within blockchain
systems could offer significant advancements in risk mitigation.

Finally, research into AlI’'s role in managing Environmental, Social, and
Governance (ESG) risks is essential. As ESG factors gain prominence in corporate
strategy and investment decisions, understanding how AI can assess and
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mitigate risks related to environmental sustainability, social responsibility, and
corporate governance will become increasingly important. Future studies should
focus on how AI can contribute to sustainable financial risk management
practices that align with global ESG standards.
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