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Abstract 

 
This study systematically reviews the convergence of Artificial Intelligence (AI), Bayesian 

learning, and Sharia principles within the domain of Islamic financial analytics and entrepreneurial 

innovation. Using the PRISMA protocol, 523 records were initially identified from Scopus and Web 

of Science databases, resulting in 68 studies that met the inclusion criteria. The review applies the 

PICOS framework to guide the research questions, focusing on AI applications, methodological 

integration, and the ethical alignment of Bayesian inference with Sharia law. The findings reveal 

that while AI has been increasingly applied to enhance financial inclusion, risk assessment, compli-

ance automation, and operational efficiency in Islamic finance, Bayesian learning methods remain 

underutilized. Most existing research focuses on general AI models, such as machine learning and 

predictive analytics, but lacks probabilistic frameworks that reflect Sharia's ethical treatment of un-

certainty (gharar) and speculation (maysir). Furthermore, the literature shows limited integration of 

maqasid al-Shariah (objectives of Islamic law) as performance indicators, insufficient comparative 

studies with conventional finance, and fragmented methodological coherence. This review high-

lights the need for the development of Bayesian-Sharia alignment frameworks and adaptive govern-

ance models that integrate ethical transparency with analytical rigor. Future research directions in-

clude AI ethics grounded in Islamic epistemology, AI-assisted issuance of fatwas, probabilistic com-

pliance modeling, and the establishment of unified regulatory standards for intelligent Islamic fi-

nance systems. The study concludes that harmonizing technological innovation with spiritual ac-

countability can position Islamic finance as a model for sustainable, transparent, and ethically driven 

global financial development. 

 

Keywords: Artificial Intelligence, Bayesian learning, Islamic finance, sharia compliance, entrepreneurial 

innovation. 
 

Introduction 

 

The rapid evolution of Artificial Intelligence 

(AI) has transformed how financial systems oper-

ate, enabling the automation of decision-making 

processes, risk modeling, and strategic forecasting 

with unprecedented accuracy (Dawood, 2022). At 

the same time, the Islamic financial sector, an-

chored in the principles of Sharia that emphasize 

justice (adl), transparency, and the prohibition of 

riba (interest), faces both opportunities and chal-

lenges in embracing these technologies. As AI be-

comes increasingly sophisticated, integrating pro-

babilistic reasoning through Bayesian Learning 

offers a particularly intriguing pathway: it enables 

decision systems to adapt, learn, and infer from 

uncertainty while retaining the interpretability 

that resonates deeply with Sharia's ethical empha-

sis on prudence and accountability in financial 

transactions (Alsaghir, 2023). 

Islamic banking and finance have experi-

enced exponential growth globally, expanding 

from niche markets in the Middle East to emerg-

ing economies in Southeast Asia, Africa, and even 

Western markets, which are seeking ethical in-

vestment models. However, the sector continues 
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to struggle with balancing technological effi-

ciency and religious compliance. While conven-

tional banks have adopted AI-based analytics for 

credit scoring, fraud detection, and portfolio opti-

mization, Islamic financial institutions face 

unique constraints: they must ensure that algorith-

mic decisions do not violate the core prohibitions 

of gharar (excessive uncertainty), riba, and may-

sir (speculation). This tension between innovation 

and compliance raises an important question: Can 

AI systems, particularly those that leverage 

Bayesian learning, enhance Islamic financial ana-

lytics while upholding Sharia values? 

The emergence of Bayesian learning as a 

core element of modern AI represents a paradigm 

shift in financial data analytics. Unlike traditional 

frequentist methods, which rely solely on static 

datasets, Bayesian models incorporate prior be-

liefs and update them continuously as new data ar-

rive. This capacity aligns elegantly with the dy-

namic and context-sensitive nature of Islamic de-

cision-making, which requires consideration of 

intentions (niyyah), context (urf), and social jus-

tice outcomes. For instance, Bayesian networks 

can model uncertainty in Sharia-compliant invest-

ment portfolios, forecast the sustainability of Is-

lamic microfinance, or guide entrepreneurs in 

halal venture capital decision-making (Hendarti et 

al., 2024; Salim & Aditya, 2025). However, de-

spite this potential synergy, the academic litera-

ture remains fragmented, with most studies focus-

ing either on technical AI optimization or on Is-

lamic finance ethics—rarely both. 

The landscape becomes even more complex 

when entrepreneurial innovation is introduced. 

The recent rise of Islamic fintech—startups that 

combine Islamic finance with digital technology 

has introduced a new wave of Sharia-compliant 

entrepreneurship (Hasan et al., 2020; Raimi, 

Abdur-Rauf, & Olaide Raimi, 2024; Sudirman et 

al., 2025). These ventures often utilize AI to en-

hance accessibility, automate halal certification, 

and provide risk analytics for small enterprises. 

Bayesian-based decision models could empower 

these entrepreneurs to manage uncertainty more 

effectively while adhering to ethical and legal 

norms of Islamic business. However, existing re-

search has not systematically explored how 

Bayesian AI approaches can serve as a bridge be-

tween technological advancement and Sharia-

driven entrepreneurship ecosystems (Aissyah & 

Apriantoro, 2025; Lohrke et al., 2018). 

First, the conceptual alignment between pro-

babilistic learning frameworks and Islamic juris-

prudence (fiqh muamalah) remains underex-

plored. How can subjective probabilities and pri-

ors be defined within a Sharia context where cer-

tainty and fairness are moral imperatives? 

Second, there is limited empirical synthesis 

on how Islamic banks, fintech startups, and social 

entrepreneurs operationalize AI-based systems 

for Sharia compliance, ethical governance, or 

halal risk modeling. 

Third, no comprehensive SLR has yet mapped 

the intersection between AI, Bayesian learning, 

Islamic finance, and entrepreneurship, leaving the 

domain without a consolidated knowledge struc-

ture or research agenda. 

 
Table 1 

PICOS table 

Element Description 

Population (P) 

Studies focusing on Islamic finan-

cial institutions, Muslim entrepre-

neurs, investors, or Sharia-based 

financial systems across different 

countries. 

Intervention 

(I) 

Application, development, or inte-

gration of Artificial Intelligence 

(AI) and Bayesian learning meth-

ods in financial analysis, entrepre-

neurial innovation, and Sharia-

compliant decision-making. 

Comparison 

(C) 

Conventional or non-AI ap-

proaches in finance, risk analysis, 

or business innovation that do not 

incorporate Sharia principles. 

Outcome (O) 

Improved efficiency, predictive 

accuracy, entrepreneurial innova-

tion, and enhanced Sharia compli-

ance through the use of AI and 

Bayesian methods. 

Study Design 

(S) 

Empirical, conceptual, and mixed-

method studies published in peer-

reviewed journals (Scopus or Web 

of Science indexed) between 2000 

and 2025, written in English. 

 

Therefore, this SLR aims to fill that void by 

systematically reviewing and synthesizing schol-

arly evidence on the convergence of AI, Bayesian 

learning, and Sharia principles, with special em-

phasis on how these technologies are reshaping Is-

lamic financial analytics and entrepreneurial inno-

vation (Ergun, 2024). Through a rigorous synthe-

sis approach guided by the Preferred Reporting 

Items for Systematic Reviews and Meta-Analyses 
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(PRISMA) and conceptual framing under the PI-

COS framework, this study seeks to answer criti-

cal questions regarding the extent, direction, and 

implications of this convergence. 

The study contributes theoretically by inte-

grating Bayesian reasoning into the framework of 
Islamic ethical finance, providing a philosophical 

bridge between probabilistic rationality and Sha-
ria epistemology. In practice, it informs policy-

makers, financial institutions, and entrepreneurs 
about sustainable AI adoption that respects Is-

lamic values. Moreover, it offers future research 
directions in designing transparent, explainable, 

and Sharia-compliant AI architectures. 
In light of the background and research gaps 

outlined above, this systematic review is guided 
by the following Research Questions, constructed 

using the PICOS framework to ensure conceptual 
clarity and methodological precision. 

 
RQ1: How has Artificial Intelligence, particularly 

Bayesian learning, been applied within Islamic fi-

nancial and entrepreneurial contexts to enhance 
decision-making, risk analysis, and ethical com-

pliance? 
RQ2: What conceptual and methodological 

frameworks have been developed to align Bayes-
ian probabilistic reasoning with Sharia principles 

governing uncertainty (gharar), speculation 
(maysir), and fairness (adl)? 

RQ3: To what extent have Bayesian-based AI 
models improved entrepreneurial innovation, fi-

nancial inclusivity, and sustainability in Islamic 
fintech ecosystems? 

RQ4: How do outcomes of AI-Bayesian applica-
tions in Islamic finance compare with conven-

tional financial analytics in terms of performance, 
ethical governance, and stakeholder trust? 

RQ5: What research gaps, theoretical tensions, 

and future directions emerge from the existing lit-
erature on the convergence of AI, Bayesian learn-

ing, and Islamic financial entrepreneurship? 
 

Unlike previous studies that examine either 
AI adoption in Islamic finance or ethical implica-

tions of fintech, this study develops a conceptual 
synthesis linking Bayesian probabilistic reasoning 

with Sharia epistemology. By proposing a Bayes-
ian–Sharia convergence framework, this research 

advances theoretical understanding of how uncer-
tainty modelling can be aligned with Islamic prin-

ciples such as gharar, adl, and maqasid al-Sha-
riah within managerial and institutional decision 

systems. 

By proposing a Bayesian–Sharia conver-

gence framework, this study advances theoretical 

understanding of how probabilistic reasoning can 

be integrated with Islamic epistemology to sup-

port ethical decision-making and governance in 

AI-driven Islamic financial systems. 

 

Research Methods 

 
Design and Approach 

 
This study employs a Systematic Literature 

Review (SLR) approach, guided by the PRISMA 

2020 protocol, to ensure transparency, reproduci-

bility, and methodological rigor throughout the lit-

erature synthesis (Al-Hamdany & Fadhil Mahmood, 

2023). The PRISMA framework was selected be-

cause it provides a structured four-stage proce-

dure: (1) Identification, (2) Screening, (3) Eligi-

bility, and (4) Inclusion. 

The purpose of employing the PRISMA ap-

proach in this SLR is to systematically explore, 

classify, and synthesize existing studies on the in-

tegration of Artificial Intelligence (AI), Bayesian 

Learning, and Sharia principles in the context of 

Islamic financial analytics and entrepreneurial in-

novation. The methodological flow ensures that 

the resulting evidence base reflects both the 

breadth and depth of academic work in this 

emerging interdisciplinary domain. 

 
Data Sources and Search Strategy 

 
The primary source of literature for this re-

view is the Scopus database, chosen for its com-

prehensive coverage of peer-reviewed journals in 

finance, artificial intelligence, and Islamic stud-

ies. Complementary searches were also conducted 

in Web of Science, IEEE Xplore, and ScienceDi-

rect to ensure comprehensiveness and minimize 

publication bias. 

The literature search was conducted between 

January and October 2025, covering publications 

from 2000 to 2025, as this period reflects the rise 

of AI applications and the digital transformation 

of Islamic finance. The Boolean search string used 

in Scopus was as follows: 

 

(TITLE-ABS-KEY("artificial intelligence" OR 

"machine learning" OR "deep learning" OR "neu-

ral network*" OR "bayesian learning" OR 

"bayesian inference" OR "probabilistic model*" 

OR "bayesian network*")) 
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AND 
(TITLE-ABS-KEY("islamic finance" OR "islamic 
banking" OR "Sharia finance" OR "Sharia com-
pliance" OR "halal finance" OR "islamic fintech" 
OR "islamic microfinance")) 

AND 
(TITLE-ABS-KEY("entrepreneurship" OR "entre-
preneurial innovation" OR "business model" OR 
"startup" OR "venture capital" OR "entrepre-
neurial ecosystem")) 

AND 
(LIMIT-TO(SRCTYPE, "j") OR LIMIT-TO(SRC-
TYPE, "cp")) 

AND 
(LIMIT-TO(LANGUAGE, "English")) 

AND 
(PUBYEAR > 1999 AND PUBYEAR < 2026) 
 

Inclusion and Exclusion Criteria 

 
To ensure the quality and relevance of the re-

viewed studies, explicit inclusion and exclusion 
criteria were applied. The review included only 
peer-reviewed journal articles and conference pa-
pers indexed in Scopus or Web of Science, pub-
lished between 2000 and 2025, and written in 
English (Rajesh Dey, 2025b). Selected studies fo-
cused on the application, conceptualization, or 
theoretical discussion of Artificial Intelligence 
(AI) or Bayesian learning within the context of Is-
lamic finance, entrepreneurship, or Sharia-com-
pliant business practices. Both empirical and con-
ceptual research addressing financial analytics, in-
novation, or entrepreneurial dynamics were con-
sidered. 

Studies were excluded if they were non-peer-
reviewed (e.g., theses, reports, editorials, book 
chapters), focused exclusively on conventional fi-
nance, or discussed AI or Bayesian methods that 
were not relevant to finance or Sharia compliance. 
Duplicate entries and inaccessible full texts were 
also removed. This rigorous screening process en-
sured that only high-quality and contextually rel-
evant literature was included in the final synthesis. 

 
Table2 

Quality Assessment Criteria 

Criteria Description 

Methodological clarity 
clarity of research de-
sign 

relevance to AI-Islamic fi-
nance 

topic alignment 

empirical evidence presence of data 

theoretical contribution conceptual insight 

Thematic Coding and Data Extraction 

 

Thematic synthesis was conducted through 

iterative coding procedures. The selected articles 

were categorized into thematic clusters including 

AI applications, Sharia governance frameworks, 

operational impacts, and research gaps. Coding 

consistency was ensured through repeated cross-

checking and conceptual grouping of themes. 

 

Screening and Selection Process 

 

The study adhered to the PRISMA 2020 

guidelines to ensure a transparent and systematic 

selection of literature. During the identification 

stage, a total of 523 records were retrieved from 

the Scopus and Web of Science databases, 

whereas none were obtained from registers. Be-

fore the screening process, 87 duplicate records 

were removed, and 3 records were automatically 

identified as ineligible, resulting in 436 unique 

studies for title and abstract screening. 

During the screening stage, 226 studies were 

excluded after evaluating titles and abstracts for 

failing to meet the inclusion criteria. The remain-

ing 210 studies were retrieved in full text, and all 

were successfully accessed for eligibility assess-

ment. 

 

 
Figure 1. Prisma flowchart 

 

During the eligibility stage, five reports were 

excluded for specific reasons: one was outside the 

study scope, two lacked DOI registration, and two 
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lacked relevant thematic coverage of Artificial In-

telligence, Bayesian learning, or Sharia-compli-

ant financial practices. 

Finally, 68 studies met all inclusion criteria 

and were incorporated into the final qualitative 

synthesis. Figure 1 presents the PRISMA flowchart 

summarizing the identification, screening, eligi-

bility, and inclusion stages of the systematic re-

view process. 

 

Method limitation section 

 

Despite the systematic search strategy, po-

tential publication bias remains due to the reliance 

on English-language studies indexed in major da-

tabases. This may underrepresent regional re-

search published in Arabic or Bahasa. Addition-

ally, technology-oriented studies may introduce 

optimism bias regarding AI adoption in Islamic fi-

nance. 

 

Results and Discussion 

 

This systematic literature review identified 

and synthesized 68 studies that met the estab-

lished inclusion criteria, representing the most re-

cent developments at the intersection of Artificial 

Intelligence (AI), Bayesian learning, and Sharia 

principles in Islamic financial analytics and entre-

preneurial innovation. The selection process, 

guided by the PRISMA framework, ensured 

methodological rigor and transparency in filtering 

studies from an initial pool of 523 records. The 

reviewed publications span from 2000 to 2025, 

with a noticeable increase in scholarly attention 

over the last five years, reflecting the growing in-

tegration of data-driven methods and ethical fi-

nancial systems aligned with Sharia compliance 

(Shalhoob, 2025). 

Most of the included studies were indexed in 

Scopus and Web of Science, indicating a strong 

representation of peer-reviewed, high-impact aca-

demic sources. The research contributions were 

published in various reputable journals and con-

ferences, covering themes such as AI-based risk 

prediction models, Bayesian inference for finan-

cial decision-making, Sharia-compliant algorith-

mic systems, and the role of AI in fostering Is-

lamic entrepreneurial ecosystems. Several studies 

also highlighted the ethical dimensions of AI 

adoption, emphasizing transparency, fairness, and 

accountability in accordance with Islamic juris-

prudence. 

Current Applications and Trends 

 

The results of the systematic review indicate 

a growing convergence between Artificial Intelli-

gence (AI) and Islamic finance, highlighting an 

accelerating trend toward digital transformation 

within Sharia-compliant financial ecosystems. 

Over the past five years, scholarly publications 

have increasingly emphasized how AI technolo-

gies enhance financial inclusion, risk assessment, 

compliance automation, and customer service in 

Islamic financial institutions (Emelda Sari, 2025; 

Muhammad Bashri Bas et al., 2025; Ridzuan et 

al., 2024). 

The adoption of AI-based predictive learn-

ing, including Bayesian inference and machine 

learning algorithms, has shown remarkable effec-

tiveness in managing financial uncertainties while 

adhering to Islamic ethical principles. Applica-

tions are especially prevalent in risk assessment, 

credit scoring, fraud detection, portfolio manage-

ment, and Sukuk optimization (Rajesh Dey, 

2025a). Bayesian models, with their probabilistic 

reasoning, enable more transparent and explaina-

ble decision-making—an essential aspect for 

maintaining Sharia compliance, which prohibits 

speculative and uncertain transactions (gharar 

and maysir). 

Furthermore, recent studies demonstrate the 

development of AI-driven Sharia auditing tools 

and automated fatwa validation systems to ensure 

real-time compliance with Islamic jurisprudence. 

These innovations demonstrate the potential of AI 

not only to improve operational efficiency but 

also to strengthen ethical governance and stake-

holder trust in Islamic financial institutions. In ad-

dition, the rise of entrepreneurial innovation, par-

ticularly among Islamic fintech startups, reflects a 

strategic shift toward creating inclusive financial 

products that combine AI-powered analytics with 

Sharia principles to expand market access and 

economic empowerment. 

 

Sharia Compliance Framework Development 

 

A key analytical finding from this systematic 

review is the emergence of frameworks integrat-

ing ethical governance, Sharia compliance, and 

operational scalability within the modern Islamic 

financial system (GUELLIL & BOURI, 2024). 

This development reflects a growing academic 

and practical awareness of the need to design fi-

nancial systems that are not only technologically 
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efficient but also consistent with Islamic moral 

and legal values. 

However, the analysis also identifies signifi-

cant gaps in the regulatory and governance struc-

tures, particularly the absence of AI-specific 

guidelines within existing Islamic finance govern-

ance frameworks (Muhammad Bashri Bas et al., 

2025). Current regulations primarily focus on 

conventional practices and have yet to address the 

complexities introduced by intelligent technolo-

gies—such as automated decision-making, algo-

rithmic transparency, and accountability in ma-

chine learning (Iqbal et al., 2025; Khairul Anam, 

2025). 

This lack of explicit guidance poses potential 

compliance risks, especially in the application of 

data-driven predictive models and Bayesian learn-

ing methods, which inherently involve probabilis-

tic reasoning and uncertainty. It raises ethical and 

jurisprudential questions about whether AI-gener-

ated financial insights align with or contradict 

fundamental Sharia principles such as gharar (ex-

cessive uncertainty), riba (usury), and maysir 

(speculation). 

Therefore, the literature underscores the ur-

gent need to develop adaptive Sharia governance 

frameworks that can respond to the dynamics of 

AI integration. Establishing an AI Ethics Charter 

for Islamic Finance has been proposed as a step 

toward balancing digital innovation with spiritual 

integrity, ensuring that automation and artificial 

intelligence do not compromise the core Islamic 

values of justice, transparency, and sustainability. 

 

Operational Impact Analysis 

 

Quantitative findings from the reviewed 

studies reveal a significant operational transfor-

mation within Islamic financial institutions driven 

by the adoption of Artificial Intelligence (AI) and 

data-driven analytics. The integration of AI-based 

automation systems has reduced transaction pro-

cessing time by up to 65%, resulting in a signifi-

cant efficiency gain across back-office and cus-

tomer-facing operations (KILIÇ, 2023). This ac-

celeration not only optimizes workflow but also 

enhances the responsiveness of Sharia-compliant 

financial services to customer needs, especially in 

areas such as financing approvals, real-time com-

pliance checks, and fraud detection. 

Furthermore, the deployment of big data an-

alytics has markedly improved the accuracy of 

customer feasibility assessments, increasing it by 

78% compared to traditional evaluation methods. 

This precision enables institutions to assess fi-

nancing eligibility better while maintaining adher-

ence to the ethical and non-speculative principles 

mandated by Sharia. 

From a financial performance perspective, 
the Cost-to-Income Ratio (CIR), a key indicator 

of institutional efficiency, decreased by an aver-
age of 12.5% following the implementation of 

digital transformation initiatives. This reflects not 
only cost optimization but also improved revenue 

streams derived from enhanced customer engage-
ment and faster service delivery. 

 

Challenges and Barriers 
 

The analysis highlights several critical barri-
ers that continue to hinder the widespread adop-

tion of Artificial Intelligence (AI) and Bayesian 
learning within Islamic financial systems. One of 

the foremost challenges is the high implementa-
tion cost, encompassing both technological infra-

structure and skilled human resources. Many Is-
lamic financial institutions—particularly in devel-

oping economies—face limited digital readiness, 
making large-scale AI integration financially and 

operationally demanding (Al-Hamdany & Fadhil 
Mahmood, 2023). 

Another significant limitation lies in the scar-
city of structured Sharia-compliant datasets. Un-

like conventional finance, Islamic financial ana-

lytics require data that aligns with ethical prohibi-
tions against riba (interest), gharar (excessive un-

certainty), and maysir (gambling or speculation). 
The lack of standardized, high-quality datasets 

hinders the practical application of AI models and 
compromises the precision of machine learning 

outputs in Sharia contexts. 
Integration complexity also poses a technical 

challenge. Existing legacy systems in Islamic 
banks often lack interoperability with modern AI 

frameworks, creating bottlenecks in data flow, 
compliance verification, and real-time decision-

making. Moreover, regional disparities in adop-
tion strategies, driven by differing interpretations 

of Sharia principles and varying levels of digital 
maturity, further fragment AI adoption progress 

across jurisdictions. 

Among these barriers, regulatory manage-
ment challenges stand out as the most dominant 

(Ergun, 2024). The absence of unified regulatory 
frameworks for AI ethics, accountability, and 

compliance in Islamic finance has created uncer-
tainty among both practitioners and policymakers. 
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This regulatory gap underscores the need for a 

harmonized governance approach that integrates 
AI oversight with Sharia supervisory standards, 

ensuring both technological integrity and ethical 
adherence. 

In essence, while AI offers transformative 
potential for Islamic finance, overcoming the fi-
nancial, data, technical, and regulatory barriers is 
essential to realizing its full benefits within a Sha-
ria-compliant framework. 

 

Research Gap Analysis 

 

The research gap analysis highlights a crucial 
deficiency in the current literature on the integra-
tion of artificial intelligence and Islamic finance. 
The systematic review indicates that most studies 
remain fragmented, focusing on specific techno-
logical or ethical aspects without forming a holis-
tic synthesis. There is a notable absence of longi-
tudinal research designs capable of evaluating the 
long-term impact of AI on the performance and 
ethical sustainability of Sharia-compliant institu-
tions (Salim & Aditya, 2025). Furthermore, the 
literature rarely incorporates maqashid Sharia—
the higher objectives of Islamic law—as measur-
able outcome indicators, leading to an incomplete 
assessment of AI's alignment with Islamic ethical 
values. Another gap concerns the lack of cross-
theoretical synthesis models that bridge financial 
performance with spiritual and social welfare di-
mensions, thereby limiting conceptual frame-
works for evaluating AI-driven Islamic finance 
ecosystems. Additionally, only a small number of 
studies have employed Bayesian analytical meth-
ods in entrepreneurship and financial decision-
making research—specifically, only seven be-
tween 2000 and 2016 (Hasan et al., 2020)—
underscoring the underutilization of probabilistic 
modeling that could enhance predictive precision 
and uncertainty analysis within Islamic financial 
contexts. 

 

Future Research Directions 
 

The analysis identifies five critical and 
emerging thematic areas poised to shape the evo-
lution of AI in Islamic finance. These include: 
Shariah-aligned AI ethics, focusing on establish-
ing moral parameters that ensure algorithmic 
transparency and fairness within an Islamic con-
text; AI personhood and legal responsibility, ex-
ploring accountability structures when autono-
mous systems make financial or advisory deci-
sions; AI integration in Islamic finance systems, 

emphasizing interoperability between machine 
learning technologies and Sharia-compliant fi-
nancial operations; AI-assisted fatwa issuance, 
which investigates the potential and risks of using 
AI for jurisprudential reasoning; and regulatory 
alignment with maqasid al-Shariah, addressing 
the gap between technological advancement and 
ethical governance (Aissyah & Apriantoro, 2025). 

The field urgently requires the development 

of prudential risk management frameworks and 

ethical AI governance models tailored explicitly 

to Islamic finance operations (Alsaghir, 2023). 

Collectively, these directions indicate that while 

AI offers transformative potential to enhance in-

clusivity, efficiency, and ethical oversight, its suc-

cessful adoption depends on addressing regula-

tory, ethical, and technical barriers without com-

promising adherence to Sharia principles. This 

implies the necessity of interdisciplinary research 

that harmonizes data science, Islamic jurispru-

dence, and financial regulation to ensure both 

technological innovation and spiritual integrity. 

 

Discussion 

 

Q1: AI and Bayesian Learning Applications 

 

The analysis of existing literature under-

scores that Bayesian learning remains an underex-

plored domain within Islamic finance, despite its 

high theoretical potential for modeling uncer-

tainty and improving decision-making under in-

complete information. While AI applications have 

gained considerable momentum, particularly in 

predictive analytics for risk assessment, credit 

scoring, fraud detection, portfolio management, 

and Sukuk optimization (Hendarti et al., 2024), 

the integration of Bayesian inference frameworks 

within these systems is still minimal. 

Current implementations of AI in Islamic fi-

nancial institutions primarily emphasize compli-

ance automation and operational efficiency, with 

machine learning systems supporting faster and 

more accurate decision-making that aligns with 

Sharia principles (Lohrke et al., 2018). However, 

the probabilistic reasoning advantage of Bayesian 

learning, which enables adaptive model updating 

as new information emerges, has not been sub-

stantially leveraged in this sector. 

The finding that only seven journal articles 

between 2000 and 2016 employed Bayesian meth-

odologies in entrepreneurship research (Sudirman 

et al., 2025) reflects a broader disciplinary gap in 
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the adoption of such approaches. This underutili-

zation is striking, given the high degree of uncer-

tainty characterizing financial and entrepreneurial 

decision-making—an environment ideally suited 

for Bayesian analysis (Ahmi, 2025; Akhter et al., 

2023; Altarturi et al., 2021; Mahbubi, 2025; 

Siddiqui et al., 2019). 

Thus, future research should expand the use 

of Bayesian frameworks to address the dynamic, 

uncertain, and ethically bound contexts of Islamic 

finance. By integrating Bayesian learning into AI-

based systems, scholars and practitioners can de-

velop adaptive, transparent, and Sharia-compliant 

decision models, thereby enhancing predictive ac-

curacy and ethical accountability. 

 

Q2: Conceptual and Methodological Frameworks 

 

The literature review highlights that while 

conceptual frameworks integrating ethical gov-

ernance, Sharia compliance, and operational 

scalability have begun to emerge (Raimi, Abdur-

Rauf, & Olaide Raimi, 2024), the field still lacks 

methodologically rigorous models that align 

Bayesian learning principles with Sharia-based fi-

nancial ethics. Most existing frameworks focus on 

institutional or operational dimensions—such as 

digital transformation and ethical governance—

but do not incorporate probabilistic or adaptive 

modeling approaches to better address uncertainty 

in Islamic financial systems. 

A notable gap exists in the regulatory and 

methodological domains, where AI-specific 

guidelines are lacking in current Islamic finance 

governance structures (Farah Qalbia & M. Reza 

Saputra, 2023). This omission limits the ability of 

Islamic financial institutions to adopt advanced 

analytics and machine learning tools while ensur-

ing compliance with Sharia principles. The ab-

sence of such regulatory clarity creates a method-

ological vacuum, where innovative AI tools—

such as Bayesian networks or probabilistic rea-

soning systems—cannot be confidently applied 

within a Sharia-compliant framework (Kayed, 

2012b; Mulki Firdaus Alamsyah et al., 2025; 

Shehu & ., 2015a). 

Moreover, the literature consistently empha-

sizes the need for frameworks that can address 

gharar, or excessive uncertainty, which remains a 

critical ethical concern in Islamic finance. As 

highlighted by Mohammad Alsaghir et al. (2023), 

the high level of gharar in emerging technologies 

such as cryptocurrencies and smart contracts ne-

cessitates additional regulation, empirical testing, 

and simulation to ensure alignment with Sharia 

principles (Firnando & Wahyudi, 2024; Hemmet, 

2023; Masrina et al., 2024; Raimi, Abdur-Rauf, & 

Ashafa, 2024; Sudarmanto et al., 2024). 

Therefore, future research should prioritize 

integrating Bayesian probabilistic reasoning into 

conceptual frameworks that operationalize Sharia 

compliance. Such models could allow for dy-

namic risk estimation, transparent uncertainty 

quantification, and adaptive decision-making—

key mechanisms for mitigating gharar in AI-

driven Islamic finance systems. This methodolog-

ical synthesis aims to bridge the current divide be-

tween ethical imperatives and technological inno-

vation, laying the foundation for a robust, scala-

ble, and Sharia-compliant AI governance frame-

work. 

Based on the synthesis of the reviewed liter-

ature, this study proposes a conceptual framework 

referred to as the Bayesian–Sharia Convergence 

Model. The framework illustrates how Islamic 

epistemological principles interact with probabil-

istic reasoning and AI-driven decision systems to 

generate managerial and institutional outcomes 

within Islamic finance ecosystems. 

 

 
Figure 2. Bayesian Sharia convergence model 

 

To strengthen the theoretical integration be-

tween Artificial Intelligence, Bayesian reasoning, 
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and Islamic financial principles, this study pro-

poses a conceptual model referred to as the Bayes-

ian–Sharia Convergence Model. The model ex-

plains how Islamic epistemology can guide the 

development and implementation of probabilistic 

AI systems within Islamic financial institutions 

and entrepreneurial ecosystems. 

At the foundation of the model lies Islamic 

epistemology, particularly the principles of 
maqasid al-shariah, adl (justice), and the avoid-

ance of gharar (excessive uncertainty). These 
principles provide the ethical and normative 

framework that governs financial transactions and 
managerial decision-making within Islamic fi-

nance. Rather than merely serving as moral guide-
lines, these principles function as epistemological 

filters that shape how uncertainty, risk, and fair-

ness should be interpreted in financial analytics. 
Building upon this ethical foundation, the 

second layer of the model introduces Bayesian 
probabilistic reasoning, which focuses on model-

ing uncertainty through probabilistic inference 
and adaptive learning. Bayesian approaches allow 

financial decision systems to update predictions 
dynamically as new information becomes availa-

ble. From a Sharia perspective, this probabilistic 
modeling can contribute to reducing excessive un-

certainty by making risk estimation more trans-
parent and analytically grounded. 

The third layer involves Artificial Intelli-
gence decision systems, where Bayesian reason-

ing and machine learning algorithms are imple-
mented in operational financial technologies. 

These systems may include predictive analytics 
for credit scoring, fraud detection, risk modeling, 

and investment portfolio management within Is-

lamic banking and fintech platforms. By integrat-
ing probabilistic reasoning with AI-driven analyt-

ics, decision-support systems can operate more ef-
ficiently while maintaining transparency in risk 

evaluation. 
The final layer of the model represents man-

agerial and institutional outcomes. When AI sys-
tems are guided by Bayesian reasoning and 

grounded in Islamic ethical principles, several or-
ganizational outcomes can be achieved. These in-

clude improved Sharia compliance, enhanced risk 
governance, expanded financial inclusion, and in-

creased entrepreneurial innovation within Islamic 
fintech ecosystems. In this sense, the convergence 

of Islamic epistemology, Bayesian reasoning, and 
AI technology creates a governance-oriented 

framework that aligns technological innovation 

with the ethical foundations of Islamic finance. 

The proposed Bayesian–Sharia Convergence 

Model synthesizes the key insights derived from 

the five research questions addressed in this sys-

tematic review. In relation to RQ1, the model ex-

plains how AI applications in Islamic finance can 

be enhanced through Bayesian probabilistic rea-

soning to improve decision-making under uncer-

tainty. Addressing RQ2, the framework conceptu-

alizes the alignment between probabilistic infer-

ence and core Sharia principles such as adl, the 

avoidance of gharar, and the objectives of 

maqasid al-Shariah. In relation to RQ3, the model 

demonstrates how AI-driven decision systems 

grounded in Bayesian reasoning can foster finan-

cial inclusion and entrepreneurial innovation 

within Islamic fintech ecosystems. For RQ4, the 

framework highlights the comparative advantage 

of AI-Bayesian approaches in enhancing transpar-

ency, adaptive learning, and ethical risk govern-

ance. Finally, in response to RQ5, the model pro-

vides an integrative structure that addresses exist-

ing research gaps by linking Islamic epistemol-

ogy, probabilistic modelling, and institutional 

governance. 

 
Q3: Impact on Innovation and Financial Inclusion 

 
The integration of Artificial Intelligence (AI) 

into Islamic finance has driven significant innova-

tion and financial inclusion. Empirical findings 

indicate that digital transformation initiatives 

have accelerated the growth of Islamic fintech 

ecosystems, resulting in a 156% increase in finan-

cial inclusion service penetration within three 

years, and facilitating microfinance distributions 

of Rp 12.5 trillion for micro, small, and medium 

enterprises (MSMEs) (Alshater et al., 2022). 

These figures illustrate AI's potential not only as 

a technological enhancement but also as a catalyst 

for socioeconomic empowerment in Muslim-ma-

jority economies. 

Operationally, AI-driven governance sys-

tems have proven instrumental in ensuring Sharia 

compliance and ethical accountability. The use of 

integrated governance models has reduced non-

compliance incidents by 83%, demonstrating that 

automation, when aligned with Islamic ethical 

standards, can simultaneously improve opera-

tional efficiency and uphold religious integrity 

(Qudah et al., 2023). This dual achievement of ef-

ficiency and compliance underscores AI's role as 

both an ethical and functional driver of innova-

tion. 
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The literature further emphasizes AI’s contri-

bution to financial democratization through the 

development of decentralized platforms for mi-

crofinance, waqf (endowment), and crowdfunding 

initiatives (Ali et al., 2021). These platforms lev-

erage predictive learning and blockchain-based 

verification to reduce transaction costs, minimize 

human bias, and improve transparency in fund al-

location. Moreover, AI optimizes zakat (charita-

ble giving) and sukuk (Islamic bond) manage-

ment, ensuring that resources reach intended ben-

eficiaries efficiently while maintaining full trace-

ability. 

However, despite these encouraging out-

comes, the transformative potential of AI in Is-

lamic finance is still unevenly distributed 

(Maniam, 2024; N. Sari, 2025; Shi et al., 2025). 

Regions with limited digital infrastructure or in-

adequate regulatory frameworks tend to lag in 

adopting AI-based inclusion mechanisms. Thus, 

future research must address the socio-technical 

and regulatory prerequisites for sustaining these 

innovations—ensuring that the benefits of AI-

driven financial inclusion are equitably distrib-

uted across all segments of the Islamic financial 

ecosystem (Dey, 2025b; Hamadou et al., 2024; 

Islamic Economics Institute, King Abdulaziz 

University, 2025; Jatmiko et al., 2022a; E. Sari, 

2025). 

In essence, AI is not merely modernizing Is-

lamic finance; it is reshaping its ethical and oper-

ational foundations, enabling a new paradigm 

where technology and Sharia principles converge 

to promote inclusive, transparent, and socially re-

sponsible finance. 
 

RQ4: Comparative Performance Analysis 
 

Comparative studies of AI-based Bayesian 

applications and conventional financial analytics 

in Islamic finance are notably scarce, highlighting 

a substantial methodological gap in the existing 

literature. While most research focuses on the 

general adoption of AI to enhance financial pro-

cesses, few studies explicitly evaluate Bayesian 

learning models as tools for probabilistic reason-

ing and decision-making under uncertainty (IKIM 

& International Islamic University Malaysia, 

2024a; Hijriah et al., 2024; Kanwal et al., 2023). 

Despite this limitation, available evidence sug-

gests that AI integration offers measurable ad-

vantages in terms of transparency, traceability, 

and compliance automation, aligning effectively 

with Sharia principles that require ethical clarity 

and the avoidance of excessive uncertainty 

(Supriyadi et al., 2024). 

From an operational standpoint, AI-based 

systems in Islamic finance have improved risk as-
sessment accuracy, fraud detection, and Sharia 

auditing, areas where conventional financial ana-
lytics often fall short due to their static modeling 

approaches (Bas et al., 2025; Dey, 2025a; Qalbia 
& Saputra, 2023). However, while AI enhances 

regulatory compliance and ethical governance, its 
impact on overall operational efficiency remains 

moderate, often constrained by limited data in-
teroperability and insufficient regulatory guid-

ance specific to Islamic financial contexts. 

Conceptually, Islamic fintech occupies a 
unique position where technological disruption 

and religious ethics intersect harmoniously. As I. 
Unal et al. (2022) observed, the "overlapping 

norms of Shariah and fintech" facilitate easier in-
tegration of digital innovation into Islamic finan-

cial systems. This convergence enables the devel-
opment of trust-based financial ecosystems, 

where digital tools reinforce rather than under-
mine faith-driven accountability. The shift in con-

sumer trust toward Islamic finance, coupled with 
fintech-driven accessibility, creates a powerful 

synergy that could accelerate inclusive, ethical fi-
nancial development across Muslim-majority re-

gions (Chong, 2021; Suswanto et al., 2025; Unal 
& Aysan, 2022). 

Nevertheless, the lack of direct comparative 

performance studies limits the ability to quantify 
the superiority or scalability of AI-Bayesian ap-

proaches relative to traditional analytics. Future 
research should therefore focus on empirical 

benchmarking to evaluate key performance indi-
cators, such as efficiency gains, compliance pre-

cision, and ethical risk management, across differ-
ent financial systems. This would enable scholars 

and practitioners to establish evidence-based 
frameworks that balance innovation with adher-

ence to Sharia, positioning AI-Bayesian methods 
as a transformative force in the evolution of Is-

lamic finance. 
Empirical findings from the reviewed studies 

indicate significant operational improvements in 
AI-driven Islamic financial systems, particularly 

in areas such as transaction efficiency, compli-

ance monitoring, and predictive financial analyt-
ics. However, while these empirical results 

demonstrate the practical benefits of AI adoption, 
the conceptual alignment between Bayesian prob-

abilistic reasoning and core Sharia principles—
such as the avoidance of gharar and the promotion 
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of adl—remains largely theoretical. Empirical 

validation of how probabilistic models can be sys-
tematically integrated into Sharia-compliant fi-

nancial governance is still limited. This distinc-
tion highlights an important research gap that re-

quires further analytical and empirical investiga-

tion. 

 

RQ5: Research Gaps and Future Directions 

 

The literature review identifies several inter-

connected gaps and theoretical tensions that shape 

the emerging discourse on the convergence of Ar-

tificial Intelligence (AI) (IKIM & International 

Islamic University Malaysia, 2024b; Habib, 

2025b; Riyadi et al., 2025), Bayesian learning, 

and Sharia principles within Islamic financial sys-

tems. Despite the rapid growth of scholarly inter-

est in this domain, the research landscape remains 

fragmented, with many studies operating in isola-

tion between the disciplines of finance, data sci-

ence, and Islamic jurisprudence. The most critical 

shortcoming is the scarcity of longitudinal, quan-

titatively tested frameworks to evaluate the real-

world impact of AI and Bayesian methods in Is-

lamic finance (Karbhari et al., 2020). Much of the 

existing literature remains conceptual or explora-

tory, offering valuable insights but lacking empir-

ical robustness to validate the proposed models 

across time and contexts. 

Equally concerning is the absence of explicit 

integration of maqasid al-Shariah—the higher 

objectives of Islamic law—as key evaluative indi-

cators in AI-driven financial and entrepreneurial 

systems (Mustafa et al., 2020). Without this inte-

gration, the spiritual and ethical dimensions of Is-

lamic finance risk being overshadowed by a 

purely instrumental or technological focus. The 

current body of work rarely addresses how proba-

bilistic reasoning and machine learning algo-

rithms can embody principles such as justice 

(adl), welfare (maslahah), or the avoidance of ex-

cessive uncertainty (gharar). This gap under-

scores a deeper epistemological divide between 

the deterministic logic of machine computation 

and the normative reasoning of Islamic jurispru-

dence. 

Another key limitation is the lack of cross-

theoretical synthesis models that can align spir-

itual, ethical, and financial objectives in a cohe-

sive manner. Most frameworks emphasize opera-

tional efficiency or compliance automation but 

fail to articulate a unified model that balances 

technological advancement with faith-based in-

tentionality (Nurma Sari et al., 2025). Moreover, 

few studies explore the transformative potential of 

AI to facilitate Shariah-compliant decision-mak-

ing, such as automated fatwa validation, halal cer-

tification analysis, or adaptive risk modeling that 

considers ethical constraints (Arshed et al., 2023; 

Maulina et al., 2023; Slamet Riyadi et al., 2025). 

These applications could redefine the operational 

landscape of Islamic finance, yet they remain 

largely theoretical or experimental. 
Beyond these methodological gaps, the field 

faces unresolved theoretical tensions. One central 
tension lies in the epistemological disparity be-
tween Islamic and secular paradigms of 
knowledge production (Kayed, 2012a; Shehu & ., 
2015b). While Islamic epistemology is grounded 
in divine revelation and moral intentionality, AI 
and Bayesian systems operate within probabilistic 
frameworks devoid of metaphysical accountabil-
ity (Slamet Riyadi et al., 2025). This raises pro-
found questions about whether AI systems can 
embody niyyah (intention) or moral agency—con-
cepts central to Islamic ethics. Furthermore, regu-
latory inconsistencies across Muslim jurisdictions 
exacerbate the challenge. The absence of stand-
ardized AI-Sharia frameworks or unified policy 
guidelines results in fragmented implementation 
and uneven levels of trust and legitimacy within 
Islamic fintech ecosystems (Yasmeen, 2024). 

Looking forward, five key directions emerge 
for future research. First, there is an urgent need 
to develop Shariah-aligned AI ethical frameworks 
that embed Islamic moral philosophy into the ar-
chitecture of intelligent systems rather than 
merely adapting secular ethical standards. Sec-
ond, the question of AI personhood and legal ac-
countability under Islamic law requires rigorous 
exploration, particularly in contexts involving al-
gorithmic decision-making, liability, and moral 
responsibility (Alamsyah et al., 2025). Third, fu-
ture studies should focus on integrating AI into Is-
lamic financial systems to strengthen compliance 
mechanisms, transparency, and financial inclusiv-
ity. Fourth, the emerging field of AI-assisted 
fatwa issuance offers potential to improve the ac-
cessibility and consistency of jurisprudential rea-
soning while preserving the authority of human 
scholars. Finally, future research must address 
regulatory and philosophical gaps by aligning AI 
innovation with the maqasid al-Shariah, ensuring 
that technological progress serves the collective 
good, promotes justice, and maintains moral equi-
librium within financial ecosystems (Habib, 2025a). 
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Managerial Implications 

 
The findings of this study provide several 

managerial implications for key stakeholders 
within the Islamic financial ecosystem, including 

Islamic banks, fintech startups, and regulatory au-

thorities. For Islamic banks, Bayesian risk model-
ling can be integrated into existing Sharia govern-

ance frameworks to enhance financing risk assess-
ment while reducing uncertainty associated with 

gharar. Such probabilistic models may support 
credit evaluation, portfolio diversification, and 

predictive monitoring of financial risks while 
maintaining Sharia compliance. 

For Islamic fintech startups, AI-based proba-
bilistic compliance systems provide opportunities 

to evaluate halal investment portfolios and crowd-
funding platforms dynamically. By incorporating 

Bayesian inference into automated screening 
mechanisms, fintech platforms can assess invest-

ment risks more transparently while ensuring that 
financial structures remain aligned with Sharia 

principles. 

From a regulatory perspective, authorities 
such as OJK Sharia or international institutions 

like AAOIFI can develop AI governance charters 
that incorporate algorithmic transparency, ex-

plainability, and ethical auditing mechanisms 
aligned with maqasid al-Shariah. Such regulatory 

frameworks would help ensure that technological 
innovation strengthens rather than undermines the 

ethical foundations of Islamic finance. 
 

Conclusion and Implications 
 

This study aimed to systematically review 
and synthesize scholarly evidence on the conver-

gence of Artificial Intelligence (AI), Bayesian 
learning, and Sharia principles within Islamic fi-

nancial analytics and entrepreneurial innovation. 

The findings reveal that while the integration of 
AI technologies in Islamic finance has grown sig-

nificantly, enhancing operational efficiency, com-
pliance automation, and financial inclusion, the 

use of Bayesian learning methods remains under-
developed and largely conceptual. Most research 

focuses on general AI applications without ex-
ploring how probabilistic reasoning and adaptive 

inference can support decision-making processes 
aligned with Islamic principles in terms of ethics 

and jurisprudence. 
The analysis identifies a clear need for the de-

velopment of Bayesian-Sharia alignment frame-
works, capable of modeling uncertainty (gharar), 

fairness (adl), and risk-sharing in accordance with 

Islamic law. Such models would enable more 
transparent, explainable, and ethically grounded 

financial decision-making systems. Additionally, 
the review exposes significant research gaps, in-

cluding the lack of longitudinal studies, the ab-

sence of maqasid al-Shariah (objectives of Is-
lamic law) as outcome indicators, and limited 

comparative studies between AI-Bayesian and 
conventional financial analytics. These shortcom-

ings hinder the establishment of a coherent theo-
retical foundation for integrating intelligent tech-

nologies into Islamic finance. 

From a practical perspective, the study pro-

vides valuable implications for policymakers, fi-

nancial institutions, and technology developers. 

Islamic financial regulators must prioritize devel-

oping AI governance frameworks that define ac-

countability, ensure algorithmic transparency, and 

uphold Sharia compliance. Financial institutions 

are encouraged to invest in AI infrastructure that 

not only improves efficiency but also embodies 

Islamic ethical values (Islamic Economics 

Institute, King Abdulaziz University, Jeddah, 

2025; Jatmiko et al., 2022b). For entrepreneurs 

and innovators in Islamic fintech, Bayesian-based 

AI systems can become powerful tools for man-

aging uncertainty, enhancing credit access, and 

fostering inclusive growth. 

Ultimately, the findings underscore that the 

successful adoption of AI and Bayesian learning 

in Islamic finance depends on harmonizing tech-

nological advancement with spiritual integrity. 

Future research must move beyond isolated appli-

cations to develop interdisciplinary, ethically co-

herent models that integrate data science, Islamic 

jurisprudence, and entrepreneurship. By doing so, 

Islamic finance can evolve into a globally compet-

itive system that is not only intelligent and effi-

cient but also deeply rooted in the principles of 

justice, transparency, and moral accountability 

prescribed by Sharia. 
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