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Abstract: - Moreover, given the Islamic financing requirements it may seem that despite their unique ethical operational mandates,
Islamic finance may be less prepared compared to other sectors when it comes to predictive models and advanced analytics
requirements for risk assessment and compliance. Thus, Islamic finance could serve as a testbed for the ef- fectiveness of the
proposed applications in reducing complexity and enhancing efficiency and innovation by adopting artificial intelligence (Al) tools
to its systems. It would cre- ate structure on the richness of material based on the gaps identified above and provide a foundation
for implementing ML in a real application: supporting Islamic banks in their adoption of Al and ML in improving the way they
serve the customer. The review assesses the survey of the current relevancy of machine learning in Islamic finance as well as the
potential benefits it presents for Shariah compliant audits, customer service and financial product development. Practical con-
straints related to the absence of a standardized Shariah-compliant algorithm and lack of data resources, while their alternatives
include synthetic data generation as well as the adoption of explainable Al models are also displayed. This research gears towards
suggest- ing guidelines for future works that will develop LR that align with Shariah principles with particular application to NLP
for Arabic texts. Such findings will be useful to students and academicians working in the field, that is, for financial institutions to
understand the possi- ble benefits and drawbacks of using machine learning in Islamic finance. The significance of this productive
closure in multibranc interoperability and ongoing facility and control implementation of ML technologies as aligned with ethics
and providing for changes in the expectation bases of Islamic finance by making sure that, eventually, the same will be in line with
the business and political goals of policymakers who desire but tend to keep security and reputation issues at the same time.
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INTRODUCTION
For every sector, all objects and things yearn to evolve. One such branch is the industrial sector. For the last few
years, this field has been significantly influenced by the application of machine learning (ML) and Islamic
finance is no exception. This study tries to determine important parameters of machine learning (ML) so that
they can be applied in Islamic finance to offer a more accurate financial solution that is based on Shariah
principles and fulfills the requirement of Islamic finance. Islamic finance is based on religious and ethical
guidelines derived from Islamic law, or Shariah. Islamic financing prohibits riba (usury), gharar (too much
uncertainty), and maysir (gambling), and instead promotes the concepts of risk-sharing, asset-backed financing,
and socially responsible investments (Al-Jarhi, 2004). The rules ensure that financial activities contribute to
societal welfare in broad legal justice and equity.
The core principles in Islamic finance largely make use of "profit and loss sharing, the asset-backing rule,
and the ban on interest. These principles are purposely structured to create a benign and fair financial system"
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(Elasrag, 2011). Realigning financial activities against such ethical values is to improve social justice and fair
distribution of wealth, as in Islam. Such principles may then be brought into higher frequency integration with
such sophisticated technologies as machine learning to further enhance the efficiency of the operations in
accordance with the acceptable ethical standards associated with Islamic finance itself (Said & Elangkovan,
2014).There are a substantial number of challenges ahead of Islamic finance in emerging economies in terms
of gaining financial inclusion. Machine learning, together with artificial intelligence (Al), was discovered as an
excellent way to solve the problem since it could lead to much-improved credit risk assessment and expand
access to financial services (Mhlanga, 2021). Credit worthiness of individuals and small businesses may be
analyzed through the use of large datasets and advanced algorithms, easing the decision-making process and
critically minimizing the risks of default (Mhlanga, 2021).

Artificial intelligence would redefine the parameters for asset pricing and investment strategies by
presenting the most systematically accurate and efficient empirical models for financial analysis (Fama and
Jensen, 1969). In addition, breakthroughs in technology would even result in more acceptable methodologies,
such as deep learning and factor models, that could help players speak in one Shariah language when dealing
with investment portfolios (Ye et al., 2024). The development of platforms such as ShAI-AM not only
introduces digital facilities but also in many cases helps to create innovative solutions for managing investments
in Islamic finance (Kwak et al., 2022). The integration of Al and artificial intelligence into Islamic finance also
mandated that these systems should come wrapped in robust ethical and regulatory frameworks. When these
technologies are utilized within Islamic finance, it is considered significant that they are anthropocentric and
fulfill the conditions as laid down by Sharia and do not result in unethical practices (Qureshi & Rahman, 2020).
In conjunction with this, establishing Shariah-compliant artificial intelligence frameworks will also preserve
the integrity and trustworthiness of financial services. More- over, the regulatory bodies will need to work out
a guide stipulating the requirements for using these technologies such as machine learning and Al to prevent
misuse and ensure compliance with Islamic ethics norms (Ullah & Masood, 2019).

One of the most critical parts when it comes to Islamic banking is the risk management that ensures the
stability and resilience of financial institutions. Such applications of machine learning in the area of risk
management could significantly define predictive models for expected and unexpected risk occurrence from
which subsequent integration would result in improved compliance to Shariah principles (Ali & Khan, 2018).
By mining big data and creating radar systems, ML algorithms can find probable potential risk cases thus
improving predictive decisions; this way, banks achieve effective portfolio management by reducing risks
linked to noncompliance (Ibrahim & Mohamed, 2017)Islamic social finance, which includes such instruments
as zakat, wagf, and sadagah, is vital in social welfare and financial inclusion. Those activities are expected
to fall under the umbrella of ML, which will enable them to become optimized in the allocation and distribution
of funds - ensuring that they go directly, efficiently, and transparently to their rightful recipients (Choudhury,
2016). It also partners to the larger picture of alleviating poverty and economic development within the Islamic
framework by streamlining the management of social finance through better means that ML has provided.

Applications of Machine Learning (ML) in Islamic Finance

The use of models such as machine learning is manifest in a range of aspects of both Islamic and non-Islamic finance
as illustrated in Table-1 and appreciated the work of many scholars in this regard. Al-Jarhi (2004) explains Islamic
finance obligations under Sharia law, articulating why Islamic finance is an alternative and emphasis should not be
placed on it over the conventional financial system. Elasrag (2011) argues for the Sharia compliance of project finance,
whereas Said and Elangkovan (2014) focus on the existing barriers to Islamic finance as well as the social and ethical
constraints. Mhlanga (2021) examines how machine running can improve the estimation of loss given default in almost
all circumstances, especially more so for the most vulnerable consumers and improving the greater access to financial
resources. Ye et al. (2024) look at the role of machine learning in asset prices in the context of asset dealers and
finance professions, and how it has helped in investor objectives. Strategies in financial investment and optimal
performance. Kwak et al. (2022) suggest a financial optimization model that incorporates machine learning technology
and links the old and the new financial worlds.
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Further, how Al has influenced Islamic banking is also indicated in this table. Qureshi and Rahman (2020) investigate

the ways in which artificial intelligence can help generate products that suit the requirements of Shariah, while Ul-

lah and Masood (2019) suggest a framework for the use of Artificial Intelligence in Shariah-compliant systems.
Ali and Khan (2018) focus on the areas in the application of ML on risk management in the Islamic banking industry.
The importance of this paper is in the analysis of the progress of the Al development and its applications in risk
assessment, assessments Whereby the business entity or the bank’s customer follow all-Syariah-compliance. The paper
does not ignore any related studies on Al applied in either moral or economic sense and the course of the analysis will
not ignore such a subject as opposed to the latter two rather there will include other subjects. Also, Ibrahim and
Mohamed (2017) stresses on the importance of data used in Islamic finance and the integration and management of
such data which covers data management and analytics applications. Choud- hury (2016) and Ahmed and Khan (2015)
draw distinctions between the use of Al in two banking systems by examining the use cases of ML and how it is
interpreted in an Islamic bank context.
After this, in furtherance of the discussion by Bashir and Farooq (2023), the researchers at hand, as they employ Natural
Language Processing (NLP) methods, address the lingering question of the level of uncertainty associated with the
fulfillment of a Shariah compliant contract, Mikhail and Ansari (2021), specifically, strayed off course and embarked
on speaking about the dynamics of algorithmic trading; in Islamic financial kernel. Nonobstant, Zahid and Yusof (2020)
resort to the integration of ML techniques in addressing financial inclusion through Islamic banking. At the same time,
Raza and Shaikh offer their opinions, solutions and some suggestions for taming Al for ethical reasons, more so its
Islamic compliance. Usmani (2019) establishes the fact that data analysis aids in the re-equilibriation of risk sharing in
Islamic models.
Hassan and Aliyu (2018) shed more light on the current technological trends in the Islamic financial industry with
regards to artificial intelligence, and at one point Rahman and Noor (2021) deal with the development of ethical Al
that can measure up to Islamic standards. Lastly, Karim and Latif (2023) discuss how NLP is used to verify if financial
contracts are Shariah compliant.

Applications of Machine Learning (ML) in Islamic and Conventional Fi- nance

Machine learning (ML) applications both for Islamic and conventional finance are given in Table 2, laying
emphasis of various contributions been made by different authors on the subject. In another light, Shariah legal
principles in Islamic finance that are shared by Al-Jarhi (2004) also offer a guiding structure that puts Islamic
finance in distinction with the normative financial systems. Scholars such as Elasrag (2011) consider project
finance to be developed and implemented according to the tenets of Sharia while Said and Elangkovan (2014)
would elucidate on the social and ethical facets of such finance. Mhlanga (2021) looks at how ML supports
credit risk assessment in developed countries, especially those that are not developed, the outcome being
promotion of financial access. As for Ye et al. (2024), the authors contributed significantly to the use of ML in
financial innovation, more particularly in the empirical asset pricing. This section will describe the various uses
of ML in investment strategies, the use of advanced optimizer may serve as a background section for the
financial investments optimization principles. Also, methods of artificial intelligence were taken into account
in the light of Islamic finance. For instance, Qureshi and Rahman (2020) study the influence of Al on the
development of Shariah adhering financial products and Ullah and Masood propose such systems to be designed
in Shariah Islamic philosophy. Bibliographies are not used frequently in the field of Islamic banking and finance
per se, as a result most textbooks only contain the theory and explanation rather than empirical research. Ali
and Khan (2018) touch on Al in risk management on Islamic banking, ensuring adherence to Shariah norms.
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Table 1: Applications of Machine Learning in Islamic Finance

Reference  Title Description
Application of Machine Learning
Al-Jarhi  The Philosophy of Islamic Banking and N/A Discusses foundational principles of
(2004) Finance Islamic finance under Shariah laws.
Elasrag Principles of Islamic Finance: A Focus Project Highlights project finance aligned with
(2011) on Project Finance Finance Shariah principles.
Mhlanga  Financial Inclusion in Emerging Credit Risk  Tracing the positive and negative impacts
(2021) Economies: The Application of ML  Assessment of machine learning on banking and
and Al in Credit Risk Assessment fintech services such as the credit
scoring.
Ye et From Factor Models to Deep Learning: Asset valuation is another remarkable
al. ML in Reshaping Empirical Asset development in machine learning
(2024) Pricing and financial engineering.
Said & (2021) Prosperity and Data Science Applications in Islamic
Elangko- Zahid & Yusof (2020) Social Justice Finance
van Raza & Shaikh Consequences
(2014)  (2022) of  Applying
Kwak et Ethical Norms Ethical Dimensions of Al in Islamic
al. of Islamic  Finance
(2022) Finance:
Literature Comparative Analysis of ML in Islamic
Qureshi & Review and Conventional Banking
Rahman ShAI-AM: A
(2020) ML Platform Leveraging NLP for Shariah-compliant
Ullah & for Investment Contract Verification
Masood Strategies
(2019) Algorithmic Trading in Islamic Finance:
Ali & Al and Its Challenges and Opportunities
Khan Implications
(2018) in Islamic Enhancing Financial Inclusion in Islamic
Ibrahim & Finance Banking Through ML
Mohame
d (2017) Explainable Al in Islamic Finance:
Choud- Shariah- Bridging Ethics and Technology
hury compliant Al:
(2016) A Conceptual
Ahmed& Framework
Khan
(2015) ML in Risk
Bashir & Management:
Farooq Applications
(2023) in Islamic
Malik & Banking
Ansari
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Fig-1-Focus areas in Ml and Islamic Finance

4 .Comparative Discussion: Challenges in Applying Machine Learning in Islamic Finance

The application of machine learning (ML) in Islamic finance presents unique challenges compared to
conven- tional finance. These challenges arise from the specific requirements and principles inherent in Islamic
finance, which must adhere to Shariah laws. Here is a comparative discussion of these challenges:
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4.1. Compliance Considerations
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Table2 : Applications of Machine Learning in Islamic vs. Conventional Finance

2:
Aspect  Islamic Finance Conventional Finance References
Com- Requires adherence to  Shariah Follows standard regulatory  Elasrag (2011);
pliance principles, including the prohibition of frameworks, emphasizing efficiency  Mhlanga (2021)

Risk
Man-
age-
ment
Prod-
uct
Deve
|-
opme
nt
Data
Chal-
lenge
S

Trans

paren
cy

Ado
p_

tion
Cha

leng
es

riba (interest) and gharar (ambiguity).
Focuses on risk-sharing models (e.g.,
Mudarabah and Musharakah) while
employing ML for ethical riskanalysis.

Uses ML for Shariah-compliant product
innovation, ensuring ethical alignment.

Limited availability of

Shariah-compliant financial data;
synthetic data generation may be
necessary.

Requires explainable Al models to
ensure decisions comply with Islamic
ethical standards.

Relatively nascent stage of ML
adoption; compliance-driven,
risk-averse nature slows innovation.

and profitability.
Employs advanced ML techniques for
predictive risk modeling and market
risk assessments.

Innovates products using ML to
optimize profitability and customer
experience, without ethical
restrictions.

Abundant historical and
financial data available for
training.

real-time
ML

Focus on interpretability varies; often
relies on black-box models for
efficiency.

Widely adopted, though regulated
environments can impose constraints
on experimentation.

Mhlanga (2021)

Mhlanga (2021)

Yeet al. (2024);
Kwak et al.
(2022)

Yeet al. (2024);
M  Said &
Elangkovan
(2014)
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- Ogive Graph: Challenges in Applying ML in Islamic vs Conventional Finance
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Fig-2-Challenges in applying ML and Islamic Finance vs conventional Finance

Islamic Finance: Adherence to Islamic jurisprudence is a core requirement. This encompasses no interest,
no ambiguity, and no gambling risk principles. Adopting ML solutions that follow these directives is difficult
and involves consulting with Sharia compliant solutions (Elasrag, 2011). Conventional Finance: It concentrates
on regulatory compliance and efficient profitable operations. In the case of ML models in conventional finance,
they are all about the financial performance that can be accomplished without the strict moral and ethical limits,
which are absent in Islamic finance (Mhlanga, 2021).

4.2. Risk Management

Islamic Finance: Contributions of risk management choices to Islamic finance point at risk-sharing as the
most crucial as Mu- darabah (profit-sharing) and Musharakah (joint venture) business models. The deployment
of ML to simplify risk management processes according to aforementioned models shall take into consideration
the need to make sure that all these are shaped within ethical and Shariah law guidelines (Mhlanga, 2021).”
Traditional Finance: Advanced aspects of ML such as predictive modeling of risk and market risk assessments
focus as well on reducing financial risk and improving returns. These methods are well understood and deployed
within the conventional finance sector.

4.3 Product Development

Islamic Finance: Efforts must be made in developing shariah compliant financial products using ML which
comply with ethical and sharia laws in all aspects and ensure that there are no interest-based transactions in any
of the products featuring investments in a permissible (halal) industry (Mhlanga, 2021). Machine Learning in
Finance: Innovation of products with the application of ML in conventional finance targets profitability
enhancement and maximizing customer satisfaction. When it comes to the conventional financial system, risk
finance is less burdensome which promotes the creation of less traditional and more diversified financial
products.
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Data Challenges

Islamic Finance: Without argument, the paucity of banking information that adheres to the Sharlah law is
one of the daunting issues faced by ML and the field in general for the matter of that. This casts a shadow over
and endangers the successful building of models that would assist and even replace the effective decision
making by lines of human activity. Data manipulation and cleanup in other words sampling design might be
needed to bridge this gap (Ye et al., 2024). Conventional Finance: Models using such data for ML, making
use of the enormous stock of finance data either existing in the past or being created at present, show a marked
improvement in their quality and fidelity than those using any other type of financial data (Kwak et al., 2022).

4.4. Transparency

Islamic Finance: In order to enable Islamic principles and ethical issues within decision-making carried out
via artificial learning mechanisms, it is necessary to open up models to inspection, i.e., the so-called explainable
models. By doing so, the complexity is further increased during the design/development stages of ML models
(Yeetal, 2024).

Conventional Finance: However, transparency is in fact of essence in relation to these requirements,
because ccertain types of conventional finance genius black-box even the most efficient of financial models.
Depending on the institution, importance given to the clearness is different. In some, it is coherent and in others,
it is not equally important (M Said & Elangkovan, 2014).

Adoption Challenges

Islamic Finance: Islamic Finance: The attempts at integrating the machine learning technology within the
framework of Islamic finance are relatively new. It means that since the industry is compliance-driven and risk
averse, innovation and deployment of new technologies sometimes takes longer. Furthermore, there is a
possibility of some resistance when referring to the issue of Shariah compliance since it is very profound (Ullah
& Masood, 2019).

Conventional Finance: In conventional finance, the artificial intelligence systems have been put to use in
many areas and more applications in this regard are ongoing and can only be seen as the beginning of the
application of innovation in this age. However, the constraints imposed on financial institutions within
conventional financial system by local regulations in developed countries can be quite severe, though they are
still less severe than those to be found in Islamic finance as this seeks to achieve a Shariah compliance driven
ethical financial principles.

5.Conclusion
According to the comparative analysis, one can observe very clearly the challenges in applying ML technologies
in the field of Islamic finance, with majority of them being based on the concept of Shariah. These technological
adoptions include compliance, risk management, product innovations, the availability of data, transparency and
the welcoming of ML use. On the other hand, the benefits of conventional finance lie in the permissibility and
flexibility associated with the regulatory framework of this industry and the vast availability and use of information
making the integration of ML technologies possible. Achieving all that in the context of Islamic finance calls for
the apt combination of strategies focusing on novelty on one hand and observance of values and laws on the other.
In this line of thought, it is to be noted that, the comparison also focuses on the challenges faced in the integration
of ML technology in Islamic finance compared to the traditional finance. If you require any additional information
or modifications.
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