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Abstract

The Iraqi banking sector, like many others in emerging markets, struggles to
manage credit risk, which has a negative impact on both economic growth
and financial stability. The use of artificial intelligence technology has lately
gained popularity as a viable method for detecting and avoiding these dangers.
This study looks into how these technologies might assist lower credit risk in
the Iraqi banking system. These technologies rely on artificial intelligence,
including machine learning, data analytics, and predictive modeling. This
study looks at how artificial intelligence may improve loan default forecasts,
accelerate decision-making processes, and improve credit risk assessment by
studying how these technologies are applied. This study also looks at how Al
might improve loan default prediction, decision-making speed, and credit risk
assessment by analyzing how these technologies are employed. The article
investigates the major benefits of AI, such as increased accuracy, lower
operational costs, and more effective risk management, by thoroughly
examining existing research, case studies, and industry practices. The
problems that Iraqi banks face when applying Al are also explored, such as
data quality issues, infrastructural restrictions, and regulatory
considerations. The study suggests that, while Al dramatically decreases
credit risk in the Iraqi banking industry, it must be carefully planned and
implemented to realize its full potential. The report makes recommendations
to financial organizations and politicians on how to use artificial intelligence
to improve credit risk management in Iraq.
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1. Introduction

The Iraqi banking industry is critical to the country's economy since it
provides loans to businesses and individuals, enables financial transactions,
and encourages economic development. However, Iraq's banking sector has
experienced several challenges throughout the years, including political
upheaval, economic limits, and a lack of infrastructure. These issues have
hampered the efficiency and stability of financial institutions, particularly in
terms of credit risk management. Credit risk management is critical for Iraqi
banks since it has a direct impact on their financial health and
competitiveness. Inefficient credit risk management can result in a significant
number of non-performing loans, draining banks' resources and eroding trust
in the financial system as a whole. Therefore, the efficient management of
credit risk is vital for safeguarding the health of Iraqi banks and encouraging
long-term economic growth (Jadah et al., 2020; Al-Hashimi & Ali, 2020; Khan
& Malik, 2020).

Credit risk refers to the likelihood that a borrower may fail to repay their
financial commitments, such as loans, interest payments, or both, on the
agreed-upon terms. Iraqi banks have particularly high credit risk due to
country-specific challenges such as political uncertainty, an unfriendly
regulatory framework, and a lack of trustworthy financial information. These
qualities make it difficult for banks to accurately assess borrowers'
creditworthiness and assure timely repayment. Poor credit risk management
leads to a buildup of non-performing loans, liquidity limitations, and a
diminished capacity to extend credit to prospective borrowers. As a result,
banks' profitability, lending capacity, and financial stability in Iraq may
suffer. Given these concerns, Iraqi banks must implement advanced credit
risk management strategies to protect their financial health and increase their
ability to promote economic development (Al-Husainy & Jadah, 2021; Al-
Khatib & Ibrahim, 2022; Zhang & Wang, 2019).

Artificial intelligence (AI) has emerged as a strong tool in the financial
industry, revolutionizing how banks evaluate, manage, and reduce credit risk.
Artificial intelligence technologies such as machine learning, natural language
processing, and predictive analytics assist financial organizations in
evaluating enormous volumes of data and making more educated decisions.
In credit risk management, Al can improve credit score accuracy by spotting
complicated patterns that traditional approaches may overlook. Furthermore,
Al can automate many aspects of the credit rating process, lowering human
bias and increasing operational efficiency. In Iraq, where traditional risk
assessment procedures are hampered by issues such as inaccurate data and
political instability, Al has the potential to significantly increase the accuracy
and dependability of credit risk management operations. The use of Al in Iraqi
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banks might alter how credit risk is assessed, providing more sophisticated
tools to lower default rates and increase financial stability (El-Desouky,
Mansour, & El-Kassar, 2020; Ahmed, 2021).

The major goal of this research is to investigate the impact of artificial
intelligence in minimizing credit risk in the Iraqi banking sector. The purpose
of this study is to evaluate the potential benefits of Al technology for
enhancing credit risk management procedures, such as more accurate credit
scoring, fraud detection, and loan approval process automation. The research
will also look at the problems Iraqi banks face when using Al technologies,
such as technological, financial, and legal hurdles. The research will identify
essential techniques for successfully integrating Al into Iraq's banking
industry by reviewing worldwide best practices and case studies from other
growing economies. The study's scope includes an investigation of Al
applications in credit risk management, with a specific emphasis on the
unique difficulties and potential in the Iraqi environment. The findings of this
study aim to give significant insights for policymakers, banking professionals,
and financial institutions looking to improve their credit risk management
strategies using Al

2. Literature review

Credit risk management is an important field of research in the banking sector
since it has a direct impact on the financial stability and growth of the
institutions. Previous research has mostly focused on traditional risk
management frameworks such as credit scoring systems, risk-based pricing,
and collateral management (Al-Hashimi & Ali, 2020; Jadhav & Sahu, 2021).
While these strategies have proven beneficial, they frequently rely on limited
data and are susceptible to human bias. Recent research has emphasized the
rising need for advanced analytical techniques to improve credit risk
assessment, particularly in emerging economies where data quality and
availability might wvary. Several studies highlight the significance of
technology, especially statistical models, artificial intelligence (Al), and
machine learning (ML), in giving more accurate risk forecasts (Khan & Malik,
2020; Zhang & Wang, 2023). Researchers have looked at how artificial
intelligence (AI) might assist develop better credit scoring models, automate
decision-making processes, and reduce non-performing loans (NPLs) (Ahmed,
2021; Hassan & Ali, 2024). Despite this development, obstacles still exist,
particularly in developing economies like as Iraq, where data infrastructure
and legal frameworks are still maturing.

Al technologies have received a lot of attention for their ability to improve
credit risk management by providing more complex and accurate assessment
tools. Machine learning (ML), a subset of artificial intelligence, is particularly
excellent in detecting patterns and predicting creditworthiness from massive
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volumes of structured and unstructured data (El-Desouky, Mansour, & El-
Kassar, 2020). ML algorithms may constantly improve their predictions by
learning from fresh data, resulting in more dynamic and precise credit risk
models (Abood & Saeed, 2023). Natural language processing (NLP) is another
Al technique gaining popularity in credit risk assessment. NLP enables banks
to examine textual data such as financial reports, news stories, and customer
evaluations to determine the sentiment and possible risk associated with a
borrower or institution (Sayed & Ibrahim, 2023Predictive analytics, which
uses historical data and statistical algorithms to estimate future occurrences,
has also been shown to help identify rising credit concerns and make data-
driven lending choices (Ahmed, 2021; Zhao, 2023). These technologies provide
a more complete and accurate approach to credit risk management than
traditional approaches, particularly for recognizing early indicators of credit
degradation and enhancing risk mitigation tactics (Mansoor & Yusaf, 2022).

Globally, artificial intelligence is revolutionizing the banking and financial
services industries, particularly in emerging nations where financial
institutions confront comparable constraints to those in Iraq, such as
restricted access to accurate data and weak regulatory systems. In nations
such as India, Kenya, and Brazil, Al technologies are being utilized to improve
credit risk management by allowing banks to analyze creditworthiness in new
ways. For example, Al-based systems in India have used alternative data
sources, like as mobile phone usage and utility payments, to assess the
creditworthiness of people who do not have official credit records (Zhang &
Wang, 2019; Sharma & Kumar, 2023). These tools have increased financial
inclusion for marginalized people while also enhancing credit risk
assessments. Similarly, in Sub-Saharan Africa, Al is being used to cut default
rates and manage credit risk in an area with high levels of financial instability
(Munyoki & Dube, 2023). Despite their triumphs, emerging economies
confront problems such as data privacy issues, legal barriers, and the
requirement for qualified personnel to efficiently integrate Al technologies
(Khan & Malik, 2020). These difficulties are paralleled in the Iraqi banking
system, which has comparable infrastructure and regulatory constraints
(Hassan & Ali, 2024).

While much has been published on the global use of Al in credit risk
management, there is a major void in the literature on its adoption in Iraq's
banking industry. Although Iraq's banking sector is gradually modernizing,
the application of artificial intelligence for credit risk management is still in
its early stages. Existing Al research in Iraq focuses on general technology
adoption and infrastructural difficulties, rather than particular Al
applications in risk assessment (Al-Khatib & Ibrahim, 2022; Al-Mulla &
Fadhil, 2024). Furthermore, the absence of trustworthy and complete data in
Iraq's banking industry is a significant hurdle to the successful adoption of
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Al technology. Few studies investigate the actual hurdles that Iraqi banks
confront, such as insufficient technology infrastructure and regulatory
issues. As well as the requirement for qualified staff (Shan & Yusaf, 2024).
Furthermore, there has been little study into how Al may be integrated into
the existing banking system while addressing the specific issues presented by
Iraq's political and economic climate. Bridging this gap in the literature is
critical for informing policy choices and fostering a more thorough knowledge
of Al's capacity to reduce credit risk in Iraq's banking industry (Al-Saffar &
Al-Rawi, 2024; Al-Hashimi & Ali, 2020).

3. Al Technologies in Credit Risk Management

Machine learning (ML) and data analytics have dramatically improved credit
risk assessment by giving banks more accurate, dynamic, and data-driven
ways to analyze borrowers. Traditional credit risk models frequently rely on
linear correlations and historical data, but machine learning approaches such
as decision trees, random forests, support vector machines, and neural
networks can handle enormous amounts of complicated, nonlinear data.
These methods use a variety of structured and unstructured data sources,
including transaction histories, demographic information, and even social
media activity, to discover patterns and forecast the chance of default.
Furthermore, data analytics technologies enable banks to discover hidden
connections within data, which improves the accuracy of risk models. By
continually learning from fresh data, machine learning algorithms can adapt
to changing borrower behavior and economic situations, offering real-time
insights that traditional models may miss (El-Desouky, Mansour, & El-
Kassar, 2020). With the change from static to dynamic risk models, machine
learning has become a valuable tool for enhancing credit assessment accuracy
and risk management.

Artificial intelligence (Al) is crucial in automating the credit scoring process,
increasing efficiency and accuracy in determining a borrower's
creditworthiness. Traditional credit scoring is primarily reliant on
predetermined criteria and manually entered data, but Al technology,
particularly machine learning algorithms, can automate many of the decision-
making steps. Al algorithms can scan large volumes of data fast, discover
trends, and calculate credit ratings more accurately than traditional
techniques. These systems may process both structured data (financial
statements and transaction records) and unstructured data (customer
reviews or behavioral data), providing a more complete picture of a borrower's
credit risk. Furthermore, Al can adapt to new data, gradually increasing credit
score accuracy over time by detecting developing trends in borrower behavior
or economic situations. Credit scoring automation lowers human biases and
mistakes, guaranteeing that choices are completely based on facts (Ahmed,
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2021). As a consequence, Al not only improves the accuracy of credit risk
evaluations, but it also cuts processing time and costs for banks.

Al has a wide range of applications in banking, including fraud detection, non-
performing loan management, and client profiling. In fraud detection, Al
systems may examine transaction patterns in real time to detect suspicious
activity and flag possibly fraudulent transactions before they occur. Al
systems may predict fraudulent activity and give early warnings by analyzing
previous data and spotting abnormal patterns, resulting in reduced financial
losses. Furthermore, Al technologies are increasingly being utilized to manage
non-performing loans (NPLs), which are loans that have defaulted or are about
to fail. Al algorithms may anticipate the possibility of non-performing loans
by examining the borrower's payment history, financial behavior, and larger
economic conditions, allowing banks to take preventive actions. For example,
Al can assist in altering loan conditions or providing tailored payback
programs to at-risk debtors. Furthermore, Al improves client profile by
evaluating a wide variety of data to determine financial behavior and risk
levels. This data may be utilized to personalize products and services to the
individual demands of various client categories, increasing customer
happiness and loyalty while lowering total risk (Zhang & Wang, 2019).

The use of artificial intelligence in credit risk management is gaining traction
worldwide, particularly in developing nations where traditional -credit
institutions are frequently less developed. For example, in Kenya, artificial
intelligence has been utilized to increase financial inclusion by allowing banks
to assess the creditworthiness of people with no formal credit history. Machine
learning algorithms are used to evaluate mobile phone data, such as text
messages, call logs, and payment histories, in order to anticipate loan
payback. This alternative data-driven method has allowed millions of
individuals in Sub-Saharan Africa to obtain credit for the first time, despite
the lack of an official credit score (Khan & Malik, 2020). In India, banking
institutions utilize AI technology to develop more accurate credit scoring
algorithms that incorporate data from unexpected sources such as utility
payments and mobile wallet transactions. This technique has proven to lower
default rates and increase access to finance for marginalized communities.
Similarly, in Brazil, Al-powered systems are used to track loan repayment
patterns and proactively identify early signals of credit risk, allowing banks to
intervene before loans become non-performing. These case studies show how
artificial intelligence can help banks in developing economies overcome data
scarcity challenges and improve the accessibility and accuracy of credit risk
assessments, providing valuable insights for Iraq's banking sector as it
considers adopting similar technologies (Zhang & Wang, 2019).
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4. Benefits of Al in Reducing Credit Risk in Iraq

The use of Al into credit risk management greatly improves the accuracy and
reliability of credit risk models. Banks may use machine learning algorithms
to handle and analyze vast amounts of data with more precision, ensuring
that credit decisions are based on more complete and up-to-date information.
This degree of precision minimizes the possibility of mistakes while increasing
the overall dependability of credit projections. Furthermore, Al improves the
capacity to assess both structured and unstructured data, including social
media activity, transaction histories, and even customer interactions,
providing a more complete picture of a borrower's trustworthiness. As a
result, financial institutions may make better-informed lending choices by
considering a larger variety of elements that traditional models may miss (El-
Desouky, Mansour, & El-Kassar, 2020; Zhang & Wang, 2019).

Al also helps to remove human biases, which frequently impact credit
decision-making processes. Traditional credit risk models can be biased since
human judgment plays an important role in evaluating debtors. This can lead
to inconsistencies in conclusions, especially when subjective criteria such as
gender, ethnicity, or personal prejudices are involved. Al, on the other hand,
depends on data-driven algorithms that eliminate human interference from
the decision-making process, guaranteeing that credit ratings are exclusively
based on objective facts and lowering the danger of discriminatory practices.
Al systems reduce prejudice, making creditworthiness assessment fairer and
more egalitarian (Khan & Malik, 2020; Ahmed, 2021).

Furthermore, the use of Al in the banking sector has considerable promise for
automating and improving loan approval procedures. Al-powered solutions
may speed up the whole process, from credit scoring to loan origination, by
automating repetitive processes and quickly assessing borrower data. This
not only speeds up decision-making, but also lowers administrative expenses
associated with manual processing. Furthermore, automated loan approvals
result in faster answers for consumers, enhancing their experience and
allowing banks to manage bigger quantities of loan applications with greater
efficiency (Zhang & Wang, 2019; Al-Hashimi & Ali, 2020).

One of Al's most significant implications in banking is its capacity to minimize
non-performing loans (NPLs) and improve overall financial stability. By
boosting the accuracy of credit risk assessments, Al assists banks in
identifying prospective loan defaulters early and taking preventative
measures. This might involve giving adjusted loan conditions, early payback
reminders, and even targeted financial counseling to at-risk customers. Early
intervention considerably minimizes the chance of loan default, lowering the
total number of NPLs. A decrease in NPLs improves bank liquidity, increases
financial health, and promotes general economic stability, resulting in a more
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robust banking environment (Al-Khatib & Ibrahim, 2022; Khan & Malik,
2020).

5. Challenges of AI Adoption in the Iraqi Banking Sector

Implementing Al in Iraqi banks has several scientific, financial, and
infrastructural challenges that prevent the proper integration of modern
technologies. The country's banking industry is plagued by obsolete legacy
systems that were not built to support Al technology, making it difficult to
implement and sustain current AI solutions. Furthermore, financial
restrictions limit banks' capacity to invest in critical infrastructure, such as
high-performance computing systems, and educate employees in new
technologies. Without the proper technological basis, Al applications in credit
risk assessment cannot fully realize their promise to improve decision-making
and minimize credit risk (Sabbagh & Saleh, 2024; Al-Sadi & Al-Ani, 2023).

When it comes to deploying Al, Iraq's banking sector has considerable
obstacles in terms of data quality and availability. To make accurate
predictions, Al systems must have access to high-quality, clean, and
organized data. However, Iraq's financial system suffers from incomplete,
inconsistent, or out-of-date data. Furthermore, many financial transactions
are still conducted manually, and the absence of reliable digital records
restricts the amount of data that can be evaluated. Inaccurate or inadequate
data leads to poor credit risk models, diminishing Al's potential for assessing
borrower risk and making better credit choices (Ibrahim & Shamma, 2024;
El-Sayed & Youssef, 2023).

Regulatory and legal issues further hinder the use of Al in credit risk
management. Iraq's banking industry is controlled by rules that were not
originally intended to incorporate new technology such as Al, making it
challenging to assure compliance when using Al-driven models. Furthermore,
data protection rules and the requirement for openness in automated
decision-making processes provide new challenges, since Al systems can often
function as "black boxes," providing no visibility into how judgments are
made. Banks must overcome regulatory difficulties to ensure that Al
technologies adhere to local financial legislation while retaining the openness
and accountability required for ethical banking operations (Sabbagh & Saleh,
2024; Ibrahim & Shamma, 2024).

Another impediment to Al adoption is bank personnel' reluctance to adapt.
Many Iraqi bank personnel are used to traditional credit risk models and may
be hesitant to use Al owing to worries about job security, the perceived
complexity of Al technology, or a lack of knowledge of how these tools might
enhance operations. Capacity building is critical for overcoming this
reluctance since it entails training and educating banking employees to
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improve their abilities and understanding of Al's potential advantages. This
transformation necessitates not just technical training but also a cultural
shift in the banking sector to encourage adoption of Al as a tool for increasing
efficiency and risk management (El-Sayed & Youssef, 2023; Al-Sadi & Al-Ani,
2023).

6. Future Prospects and Recommendations

Al has the potential to significantly alter the future of credit risk management
in Iraq by changing how banks assess and manage borrower risk. Al has the
capacity to examine massive datasets, discover trends, and generate real-time
predictions, which can improve the accuracy and efficiency of credit risk
models. By incorporating Al into the credit risk assessment process, Iraqi
banks may enhance decision-making, cut default rates, and minimize lending
costs. Furthermore, Al's capacity to automate mundane processes and give
more individualized risk profiles can result in a more streamlined and
customer-centric approach, contributing to Iraq's overall financial stability.

To successfully deploy Al technology, Iraqi banks must take numerous
measures to overcome the present hurdles. First and foremost, banks must
invest in infrastructure upgrades to enable Al applications, such as high-
performance computer systems and secure data storage solutions. Second, a
more comprehensive data management approach is required to ensure data
quality, accuracy, and availability, all of which are crucial to the efficacy of Al
models. Banks should also prioritize capacity building by educating workers
and cultivating an innovative culture that embraces new technology.
Collaboration with local and international Al professionals may also give
useful insights and practical assistance in overcoming these hurdles.

Strategically incorporating Al into credit risk assessment requires a tiered
strategy, starting with pilot projects to test and develop Al models before
moving to full-scale adoption. It is critical for banks to secure sustainability
by developing flexible and scalable Al systems that can adapt to changes in
the economic and regulatory landscapes. This integration process should also
take steps to address ethical problems, such as guaranteeing openness and
fairness in automated decision-making. Furthermore, banks should
emphasize data security and regulatory compliance as they expand their Al
capabilities to guarantee that Al-powered credit evaluations adhere to both
legal requirements and international best practices.

There are various prospects for partnership with global financial technology
(fintech) companies to speed up Al adoption in Iraq's banking sector.
Partnering with fintech businesses allows Iraqi banks to have access to
cutting-edge Al technology, knowledge, and resources that might otherwise
be unavailable. These collaborations can assist banks in implementing more
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complex Al models for credit risk assessment and fraud detection, as well as
promoting knowledge transfer and best practices. Furthermore, fintech
cooperation may provide Iraqi banks with new tools that improve customer
experience and allow them to better address the demands of borrowers in a
fast changing financial market. Such collaborations will be critical in boosting
the pace of Al deployment and keeping Iraqi institutions competitive in the
global financial ecosystem.

7. Conclusion

The incorporation of Al into credit risk management in the Iraqi banking
industry has potential implications, but various hurdles must be overcome.
Key findings show that Al has the ability to dramatically enhance credit
assessment accuracy and efficiency by evaluating massive datasets and
spotting patterns that traditional approaches may overlook. It may also
automate regular operations, eliminating human mistake and prejudice,
resulting in better decisions and reduced default rates. However, Al
implementation confronts significant challenges, including obsolete
infrastructure, data quality difficulties, legal constraints, and reluctance
among banking experts. Overcoming these hurdles will be critical for Iraqi
banks to fully realize the promise of Al in credit risk management.

Al has the potential to significantly lower credit risk and increase financial
stability, particularly in developing nations like Iraq. Al can improve the
overall stability of the banking system, decrease the probability of non-
performing loans (NPLs), and allow for more accurate risk assessments. Al
may help banks better manage risk while delivering more individualized
services to consumers by optimizing procedures, enhancing credit scoring,
and offering deeper insights into financial trends. Notwithstanding the
difficulties, artificial intelligence (Al) offers a chance to modernize Iraq's
banking industry, allowing it to participate in the international financial
market and promote economic expansion.

To fully utilize these technologies, more study and advancement in Al-based
credit risk management in Iraq are necessary. More empirical research is
required to determine how Al may be successfully incorporated into the
banking industry in Iraq, especially in light of the nation's distinct
infrastructure, regulatory, and economic circumstances. It would also be
helpful to investigate Al-driven solutions for other financial issues like market
research and fraud detection. Future studies should concentrate on honing
Al models, enhancing data infrastructure, and making sure Iraqi banks are
prepared to employ these technologies in an ethical and sustainable manner
as Al develops further.
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