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ABSTRACT 
 

The modern development of Islamic financial services is accompanied by both accelerated digitalization and 
the need for strict compliance with Shariah standards. However, the existing literature demonstrates a 
significant gap: the studies do not sufficiently cover the specifics of the use of artificial intelligence (AI) tools 
in the marketing strategies of the Islamic financial sector. Traditional approaches to marketing do not provide 
high accuracy of segmentation and adaptation of services to individual customer needs, which reduces their 
effectiveness in the face of increasing competition. The purpose of this study is to analyze the potential of 
using AI to optimize marketing in Islamic financial organizations, including personalization of customer 
experience, forecasting consumer behavior and improving the effectiveness of communication strategies. The 
methodological framework is based on comparative analysis, machine learning methods and predictive 
analytics. The empirical basis is data on the behavior of clients of Islamic banks and investment funds, as 
well as open sources on global trends in digital marketing. The results demonstrate that the implementation 
of AI allows to reduce customer acquisition costs by 25-30%, increase the accuracy of personalized offers up 
to 80% and improve interaction with the audience through intelligent chatbots and automated 
recommendations. The scientific novelty of the study lies in the development of a model for integrating AI 
into the marketing strategies of Islamic financial institutions, taking into account both the requirements of 
Sharia and the challenges of global digitalization. The practical significance of the work is that the proposed 
model contributes to increased competitiveness, expansion of the customer base and the formation of 
sustainable trust in the brand.  
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1. INTRODUCTION  
 

The rapid expansion of the Islamic financial 
sector, accompanied by the increasing complexity of 
consumer behavioral profiles and accelerated 
digitalization of interaction channels, poses a 
question for researchers and practitioners about the 
extent to which artificial intelligence tools are 
capable of ensuring a qualitative leap in marketing 
efficiency without violating Sharia restrictions. 
Islamic banks, takaful companies, investment funds 
and fintech platforms operating in accordance with 
Islamic prohibitions are forced to find a balance 
between personalization of offers, precise targeting 
and compliance with the principles of fairness and 
transparency. In these conditions, AI appears to be 
not just a technological artifact, but also a 
methodological tool for rethinking the entire logic of 
client strategies: from segmentation and lead scoring 

to dynamic pricing and content management that 
take into account the value and normative attitudes 
of the audience. However, the use of AI in Islamic 
marketing is associated with a number of systemic 
challenges. These include the need to embed Shariah 
compliance into the architecture of algorithms 
(including feature selection rules and decision 
criteria), the problem of explainability of models for 
Shariah Boards, the lack of domain-specific datasets 
and language corpora (in particular, in Arabic, Malay 
and Urdu), and the risks of unintentional 
discrimination of target groups due to uneven data 
quality. Moreover, regulatory requirements for 
personal data protection and model risk management 
increase the need for sustainable data governance 
procedures, which makes the interdisciplinary nature 
of the research almost inevitable. This study 
proposes a comprehensive framework for the 
analysis and implementation of AI technologies in 
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the marketing of Islamic financial services, 
combining the concepts of dynamic capabilities, 
institutional theory and data-driven marketing with 
the principles of Shariah governance. Such an 
approach allows not only to identify the effects of AI 
on performance metrics (CAC, LTV, conversion, 
NPS) but also to evaluate them in terms of trust, 
compliance and long-term sustainability. The article 
is structured in such a way as to gradually reveal the 
purpose of the study, define the objects and 
boundaries of the analysis, articulate key unresolved 
issues, justify the relevance and necessity, and 
propose theoretical premises and testable hypotheses 
suitable for subsequent empirical validation. 

1.1. Conceptual Goal and Main Objects of 
Research 

The main objective of the study: Is to develop a 
comprehensive conceptual and empirical model for 
implementing artificial intelligence to optimize 
Islamic financial services marketing, which 
simultaneously improves the efficiency of client 
strategies and ensures strict compliance with Shariah 
standards. Several sub-goals are formulated within 
the framework of this general objective. First, it is 
necessary to determine which classes of algorithms 
(machine learning, deep learning, NLP, 
recommender systems, XAI approaches) are most 
relevant for solving typical marketing tasks 
(segmentation, loyalty rates, churn prediction, 
personalization of communications) in the Islamic 
context. Second, it is important to describe the 
architecture of Shariah-aware models, in which the 
criteria for the admissibility of transactions and 
products are integrated at the level of feature 
construction, loss functions, and validation 
procedures. Third, the study aims to build sets of 
metrics that take into account not only classic 
marketing KPIs, but also indicators of trust, 
transparency, and fairness that are significant for the 
Islamic audience and regulators. Fourth, the 
objective is to formalize data management processes 
(data lineage, quality control, model audit, resilience 
to data drift) and define the roles of Shariah oversight 
bodies in the life cycle of AI solutions. Finally, fifth, 
it is supposed to formulate and empirically test 
hypotheses about the impact of AI on conversion, 
customer acquisition cost, long-term loyalty and 
perceived religious legitimacy of the brand. 

Thus, the goal of the study is not limited to 
the technological implementation of AI as such. It is 
about building an institutionally consistent, 
economically sound and ethically transparent model 
that can be scaled across different jurisdictions and 
organizational contexts of Islamic financial 

institutions. Achieving this goal involves a 
combination of theoretical modeling, best practice 
analysis, quantitative methods (predictive analytics, 
causal modeling) and qualitative approaches (expert 
interviews, case studies). 

The objects of the study: Firstly, Islamic financial 
institutions of various types: banks, takkhaful 
companies, Islamic windows in conventional banks, 
crowdfunding platforms and fintech startups 
specializing in Sharia-compliant products. Secondly, 
the article examines marketing processes and tools 
aimed at the entire customer life cycle: from 
identification and segmentation to retention and 
repeat sales, including customer value (CLV) 
management within the framework of religiously 
conditioned restrictions on the product line. Thirdly, 
the object of analysis is data - structured and 
unstructured - on customer behavior, transactions, 
interactions with digital channels, as well as text 
arrays (support service requests, social networks, 
content of religious and legal decisions). Fourthly, 
the article examines algorithmic solutions (ML, DL, 
NLP, XAI, RL) used for prediction, personalization 
and explainability of recommendations [1]. Fifth, 
institutional mechanisms of Sharia supervision, 
regulatory practices and internal control procedures 
are of key importance, defining the limits of AI 
application and how the results of models are 
validated. Special attention is paid to the interaction 
between marketing, risk management, compliance, 
IT and Sharia boards. These organizational units act 
as objects of research in terms of distributing 
responsibility for data quality, interpretation of 
algorithmic decisions and communication with the 
end user. Finally, the object area is closed by end 
customers - individuals and enterprises, whose 
preferences and constraints (both ethical and 
economic) become determinants of the design of 
personalized offers. 

1.1.1. Main unresolved issues, relevance and 
necessity and research hypotheses 

Main unresolved issues research: The first 
fundamental challenge is the integration of Shariah 
norms into the logic of algorithmic decisions: most 
existing models optimize performance metrics 
without taking into account normative-value 
parameters. The lack of formalized ontologies and 
machine-interpretable Shariah compliance rules 
leads to manual, ad hoc interventions and 
complicates scaling. The second challenge is the lack 
of high-quality, representative and ethically 
collected data: possible sampling bias, lack of 
localized language corpora and weak interoperability 
of sources. The third set of unresolved issues 
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concerns explainability and transparency: Shariah 
compliance boards, regulators and clients 
themselves require interpretability of 
recommendations, but many current “black box” 
models make it difficult to provide convincing 
explanations [2]. The fourth challenge is model risk 
management: data drift, reproducibility issues, 
dependence on external providers and the lack of 
uniform validation standards in the Islamic context. 
Fifth, ethics and fairness: algorithmic 
personalization may unintentionally increase 
inequality of access to products or create culturally 
sensitive biases. The sixth unresolved area is the 
institutionalization of the role of Sharia councils in 
the AI lifecycle: there are no unified protocols for the 
participation of experts in fictitious issues in the 
development, training, and audit of models. Seventh, 
the talent gap: the combination of competencies in 
AI, marketing, and Islamic jurisprudence is still rare, 
which slows the implementation of integrated 
solutions. Finally, the question of success metrics 
remains open: how to combine classic marketing 
KPIs with indicators of religious legitimacy, trust, 
and social responsibility, and how these metrics are 
aggregated into a single performance management 
system. 

The need for this study is due to both 
theoretical and practical aspects of the development 
of Islamic financial services. Despite the rapid 
growth of the Islamic economy, the literature shows 
a lack of systematic works devoted to the integration 
of modern digital technologies into marketing 
strategies taking into account Sharia norms. Existing 
studies mainly focus either on general issues of 
Islamic marketing or on the use of artificial 
intelligence technologies in traditional financial 
institutions, which leaves a gap in understanding the 
specifics of the Islamic sector.On the practical side, 
the growth of Islamic banks and investment funds 
creates competition, where traditional marketing 
approaches no longer provide the proper level of 
personalization and efficiency. The introduction of 
new tools for analyzing big data and predicting 
customer behavior is becoming a key factor in 
sustainability and competitiveness. Thus, the study 
fills the knowledge gap and makes it possible to 
develop tailored solutions for Islamic financial 
institutions. 

The relevance of the research: Is 
determined by both macro- and micro-level factors. 
At the macro level, the Islamic economy is 
demonstrating sustainable growth, the geographic 
presence of Islamic financial institutions is 
expanding, and competition with conventional 
players and fintech ecosystems is intensifying. In 

such conditions, organizations need to improve 
targeting accuracy, reduce the cost of attracting and 
retaining customers, accelerate the launch of new 
products, and build long-term trust in the brand. At 
the micro level, the digital transformation of 
consumer behavior makes possible - and necessary - 
in-depth data analysis, which is difficult to 
implement on a large scale and quickly without AI. 
The need for the study is also dictated by the 
regulatory and ethical context: without clear 
methodological guidelines, the use of AI risks 
leading to collisions with Sharia principles, 
undermining trust, and causing reputational losses. 
In addition, there is increasing pressure on 
algorithmic transparency (from both regulators and 
the public), which requires the development of 
explainable and fair AI practices adapted to Islamic 
specifics. Finally, the growing share of young digital 
consumers who expect personalized, interactive and 
instantly accessible services increases the need for 
technologically advanced but value-based marketing 
strategies. In summary, the study closes the 
methodological gap between AI capabilities and 
Shariah compliance requirements, creates a basis for 
standardizing approaches to data governance and 
XAI in Islamic financial institutions, and offers 
testable hypotheses for future empirical research. 

Theoretical background and hypotheses 
of the study: The theoretical basis of this study is 
formed at the intersection of three key scientific 
areas: the concept of dynamic capabilities of an 
organization, institutional theory, and approaches to 
explainable artificial intelligence (XAI) in 
marketing. These areas allow for a comprehensive 
consideration of the processes of implementing AI in 
Islamic financial services, taking into account the 
specifics of Shariah norms and the needs of modern 
consumers. First, the theory of dynamic capabilities 
states that an organization’s ability to adapt to 
rapidly changing market conditions is determined by 
the ability to integrate new technologies, reconfigure 
processes, and use resources for long-term growth. 
In relation to Islamic financial services, this means 
that companies that effectively implement machine 
learning and predictive analytics algorithms can 
quickly adapt their marketing strategies to the needs 
of a religiously oriented audience. Second, the 
institutional theory explains that the behavior of 
organizations is determined by a set of formal and 
informal rules, including religious and cultural 
norms. In the context of Islamic finance, Shariah 
principles act as constraints and at the same time 
shape consumer trust in financial products. This 
requires adapting AI algorithms to religious 
compliance rules so that algorithmic decisions do not 
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contradict ethical norms. Thirdly, explainable AI 
(XAI) and fair machine learning approaches suggest 
that algorithms should be transparent, interpretable, 
and free of hidden biases. This aspect is especially 
important for Islamic financial institutions, since AI 
decisions can be assessed not only in terms of 
business efficiency, but also in terms of compliance 
with Shariah norms. Thus, integrating AI into the 
marketing of Islamic financial services requires not 
only technical optimization, but also a systematic 
approach to ethics, transparency, and institutional 
alignment. Based on the stated premises, the 
following research hypotheses are formulated: 

H1: The implementation of personalized AI-based 
marketing strategies in Islamic financial institutions 
can significantly increase customer acquisition and 
retention rates compared to traditional marketing 
tools. 

H2: Ensuring explainability and transparency of 
AI algorithms increases trust among consumers and 
Shariah boards, which has a positive impact on brand 
perception and loyalty. 

H3: The presence of sustainable data governance 
processes, including algorithm auditing and data 
quality control, mediates between AI 
implementation and improvement of marketing 
KPIs, increasing the effectiveness of personalization 
and reducing operational risks. 

These hypotheses are based on modern literature 
in the field of digital marketing and Islamic finance, 
and also take into account current challenges 
associated with the need to balance innovation and 
religious restrictions. Their testing will reveal not 
only the technological effects, but also the socio-
cultural consequences of the introduction of AI in the 
Islamic finance sector. 

2. LITERATURE REVIEW 

Modern research on the integration of artificial 
intelligence (AI) and algorithmic tools in the 
marketing of Islamic financial services is developing 
rapidly, but remains fragmented and 
methodologically heterogeneous. The current 
literature on the application of artificial intelligence 
in Islamic financial services demonstrates significant 
progress in the areas of digitalization and marketing 
optimization, but also identifies a number of unfilled 
gaps. [1] examine the integration of cryptocurrencies 
into Shariah financial systems, but focus exclusively 
on the technological aspects of blockchain without 
analyzing the impact on marketing strategies. [2] and 
[3] consider risks and Shariah compliance in 
financial transactions without addressing the 

possibilities of personalization and predicting 
customer behavior using AI. [4] and [5] focus on 
sustainable finance and the development of halal 
ecosystems, but do not examine digital marketing 
tools and their effectiveness. The works [6,7], and  
[8] demonstrate the potential of AI to improve 
financial processes and increase transparency, but 
are limited to a general description and do not offer 
specific models for integrating AI into the marketing 
of Islamic financial institutions. Recent [13,16,18] 
show the possibility of using AI to analyze customer 
data and optimize marketing campaigns, but do not 
cover an integrated approach to personalization, 
behavior prediction, and Shariah compliance at the 
same time. Thus, a key gap in the literature is the 
lack of an integrated model that would enable the use 
of AI to optimize the marketing of Islamic financial 
services, taking into account religious restrictions, 
customer behavior, and digital tools simultaneously. 
This study fills this gap by creating a practical model 
for AI implementation, assessing its effectiveness 
and impact on personalization, prediction, and 
sustainable customer engagement. The literature on 
this topic is formed at the intersection of several 
areas - big data analytics and data-driven marketing 
[3-5], Islamic financial technologies and religious 
and regulatory frameworks [6-8], explainable 
artificial intelligence (XAI) [9 - 12], model lifecycle 
management and data quality (MLOps, data 
governance) [13-15], as well as causal identification 
of the impact of digital technologies on marketing 
indicators [16 -17]. Despite the active development 
of each of these areas, the integration of their 
approaches within Islamic finance remains limited 
and fragmented. Existing studies on the use of big 
data and AI in financial marketing confirm the 
significant potential of technologies for improving 
the accuracy of segmentation, predicting customer 
behavior and optimizing retention strategies [2-4]. 
Machine learning models, predictive analytics 
algorithms, and personalization systems are used to 
flexibly adapt communication strategies. However, 
most of these studies are focused on traditional 
financial organizations and do not take into account 
the specifics of Islamic financial institutions, where 
religious norms do not simply limit certain 
transactions, but form a holistic system of acceptable 
business processes, products, and promotion 
methods. The literature on Islamic finance and 
digital transformation is focused mainly on 
regulatory aspects and institutional architecture. Key 
principles of Sharia councils, and the importance of 
religious audit at all stages of product development 
and implementation are considered [5-8]. However, 
these studies rarely reach the level of algorithmic 
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implementation of these norms and do not describe 
how Sharia compliance principles can be formalized 
in the form of model features, loss functions, 
validation protocols, and explanations of results. The 
development of XAI has become one of the key 
responses to the challenges of the “black box” in AI, 
allowing for the creation of interpretable solutions 
and ensuring the transparency of forecasts. Research 
in this area offers a wide range of methods, from 
LIME and SHAP to counterfactual explanations and 
surrogate models [9-11]. However, the vast majority 
of these approaches are focused on classic financial 
services and are not adapted to the requirements of 
religious audit. Metrics have not been developed to 
assess the level of compliance of algorithms with 
Sharia norms or religious and ethical expectations of 
clients. Research in the field of managing the life 
cycle of AI models and technical debt plays a 
significant role [13-15]. They discuss the problems 
of data drift, testing the robustness of models, and 
developing audit standards. However, the 
participation of Sharia councils in these processes is 
practically not formalized. As a result, religious 
compliance is often checked post factum, which 
reduces the effectiveness of AI implementation and 
increases risks. A critical analysis of the literature 
allows us to identify several systemic gaps. First of 
all, there are no formal mechanisms for integrating 
Sharia norms into the AI architecture. In existing 
publications, Sharia compliance is often interpreted 
as external control, whereas for Islamic finance, 
religious restrictions must be incorporated directly 
into the algorithmic logic and the process of building 
models [6, 18]. In addition, there is a clear lack of 
comprehensive performance metrics. Most studies 
are limited to standard marketing KPIs (conversion, 
ROI, LTV), whereas for Islamic finance, indicators 
of trust, transparency, and religious legitimacy are 
no less important [7, 9, 11]. An equally significant 
gap is the lack of causal research designs that could 
convincingly prove that improvements in marketing 
performance are indeed caused by the use of AI, and 
not by external factors such as macroeconomic 
changes or seasonal fluctuations [16-17]. In 
addition, most publications lack multilevel analysis 
that can account for cultural, legal, and market 
differences between countries where Islamic 
financial institutions operate. The use of hierarchical 
models (HLM/MLM) could allow for a more correct 
distribution of the influence of factors at the client, 
company, and jurisdiction levels [4, 19]. 
Methodologically, many studies suffer from data 
privacy and the lack of transparent description of 
sample preparation procedures, which makes the 
results difficult to reproduce [3, 12]. Complex neural 

networks are widely used, acting as “black boxes”, 
on top of which XAI tools are only partially added. 
This approach reduces trust on the part of clients and 
religious experts, since explainability is limited and 
does not always meet ethical requirements [9-11]. 
The need for improvements in this area is due to both 
practical and ethical aspects. Modern Islamic 
financial organizations need AI tools that are not 
only effective from a marketing perspective, but also 
comply with religious law. This requires the 
development of Sharia-oriented algorithms, where 
religious restrictions are built into the model 
architecture and taken into account at all stages of 
training, testing, and operation [6, 18]. It is necessary 
to form new metrics that combine business 
indicators and the level of religious acceptability, as 
well as to create procedures that will allow Sharia 
councils to participate in the life cycle of models not 
only at the stage of final examination, but also in 
designing features, selecting loss functions, and 
checking the explainability of forecasts [5, 7, 14]. 
Future research may be associated with the 
development of specialized ontologies and 
languages for encoding Sharia norms, which will 
automate the verification of compliance of 
recommendations with religious principles [6, 18]. 
An important area will be the creation of integrated 
quality indices that take into account transparency, 
trust, and religious legitimacy along with marketing 
KPIs [7, 9, 11]. Active use of multi-level models will 
help take into account regional and cultural 
differences, and the introduction of MLOps 
standards with the mandatory participation of 
religious experts will ensure the sustainability and 
reproducibility of algorithms [12-14]. An equally 
important step is the development of open data sets 
and benchmarks that take into account the specifics 
of Islamic financial products, which will allow for 
comparison of algorithms and increase the 
transparency of research [10, 18]. The study differs 
from previous studies both in terms of motivation 
and the results obtained. The existing literature 
focuses on either the technological aspects of 
implementing AI in Islamic financial institutions or 
Shariah compliance [1–8, 13, 16, 18]. However, few 
have explored an integrated approach to AI-based 
marketing optimization that includes personalization 
of customer experience, behavior prediction, and 
religious compliance at the same time. The 
motivation for this study is the need to create such a 
comprehensive model that combines the analytical 
capabilities of AI with the specifics of Islamic 
financial practices. The results of the work 
demonstrate a specific reduction in customer 
acquisition costs, an increase in the accuracy of 



 Journal of Theoretical and Applied Information Technology 
31st October 2025. Vol.103. No.20 

©   Little Lion Scientific  
 

ISSN: 1992-8645                                                                    www.jatit.org                                                     E-ISSN: 1817-3195 

 
8595 

 

personalized offers, and an improvement in 
customer engagement through intelligent tools, 
which was not achieved by previous studies. In 
addition, special attention should be paid to legal 
aspects, including the harmonization of the 
requirements of GDPR-like regimes and religious 
norms, including in terms of automated decision-
making and the right of clients to an explanation 
[20]. Summarizing the analysis of the literature, it 
can be argued that the current research field is at the 
stage of conceptual development. Despite the 
presence of convincing examples of the use of AI to 
improve marketing efficiency, there is no holistic 
methodology that combines technological solutions, 
religious restrictions, and institutional governance 
mechanisms. The development of such a 
methodology will not only improve the marketing 
performance of Islamic financial organizations, but 
also strengthen customer trust, increase the 
transparency of decisions and reduce the risks of 
non-compliance with religious norms. 
 
3. RESEARCH METHODOLOGY 

The study is constructed as a mixed-methods one 
with a dominant quantitative block and inclusions of 
qualitative procedures for calibrating Sharia-
oriented constraints and interpreting models. The 
quantitative part is implemented in two 
complementary strategies: (i) quasi-experimental 
identification of the effect of implementing AI 
personalization on marketing KPIs using difference-
in-differences (DiD) and propensity score matching 
(PSM); (ii) multilevel modeling to account for 
organizational and jurisdictional variations. The 
qualitative part is represented by a series of semi-
structured interviews with members of Sharia 
councils and marketing managers, as well as the 
formalization of religious and legal restrictions in the 
form of machine-interpretable rules (ontology and 
dictionary of restrictions). 

Data sample and sources: The empirical 
base includes panel data on a number of Islamic 
financial institutions (banks, takaful companies, 
Islamic windows in conventional banks, fintech 
platforms) in 6-8 jurisdictions with different 
maturity of the regulatory environment.  
The observation horizon is at least 24 months: 12 
months before the implementation of the AI solution 
in the marketing circuit and 12 months after. 
Sources: (1) CRM/marketing platforms (behavioral 
and transaction logs, campaign responses, 
conversion funnels); (2) model lifecycle 
management systems (MLOps) - quality metrics, 
drift logs, XAI reports; (3) minutes and opinions of 

Sharia councils; (4) open macroeconomic and 
regulatory indicators by countries of presence 
[19,20]. The data is anonymized and aggregation is 
carried out at the level of the anonymized 
client/segment in compliance with the principles of 
data minimization and “privacy by design”.  
Key dependent variables: 

 Conv𝑖𝑡 -conversion for organization 𝑖 
in period 𝑡 (proportion of customers 
who performed the target action). 

 CACit - customer acquisition cost. 
 LTVit - customer lifetime value 

(assessment based on discounted cash 
flows). 

 Trust𝑖𝑡 - trust/religious legitimacy 
index (composite based on surveys, 
complaints, approvals by Sharia 
councils). 

 RejectRate𝑖𝑡 Shariah - the share of 
recommendations automatically 
rejected by the model based on Sharia 
rules (an indicator of the 
“embeddedness” of the norms in the 
architecture). 

Key independent and moderator variables: 
 AI𝑖𝑡 - a binary indicator of the 

implementation of AI personalization 
(1 after deployment, 0 before). 

 GovDatai - an index of data governance 
maturity (a 0–1 scale that aggregates 
the practices of data quality control, 
model audit, and drift monitoring). 

 ShariahInvolv𝑖 - the degree of 
institutionalized participation of the 
Sharia council in the life cycle of the 
model (scale 0–1; recorded using a 
formalized questionnaire). 

 𝑋𝑖𝑡 - matrix of controls: size of the base, 
macro indicators, campaign intensity, 
seasonality, regulatory changes. 

Operationalization of Sharia Compliance. 
Religious legal norms are formalized as a set of 
restrictions applied at three levels: (a) attributive 
(features that clearly reflect prohibited 
operations/products are excluded or masked); (b) 
optimization (a penalty is introduced into the loss 
function for recommendations that likely lead to a 
violation of the norms); (c) validation (the XAI 
report includes indicators of relevant features and 
decision-making logic that are readable for Sharia 
audit) [21]. 
Modeling, formulas and identification of causal 
effects: 
1. Quasi-experimental identification of 
effect (DiD + PSM):  To estimate the average effect 
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of AI implementation on marketing KPIs, a 
difference-in-differences specification is used: 

 
𝑌௜௧ = 𝑎 + 𝛽(𝐴𝐼௜ ∙ 𝑃𝑜𝑠𝑡௧) + 𝛾௜ + 𝛿௧ + 𝜃`𝑋௜௧ + 𝜀௜௧     

(1) 
 

Where 𝑌𝑖𝑡 ∈{Conv𝑖𝑡 ,CAC𝑖𝑡, LTV𝑖𝑡,Trust𝑖𝑡}; AI𝑖 - 
indicator of organization belonging to the 
implementation group, Post𝑡 - period after 
deployment, 𝛾𝑖 - fixed effects of organizations, 𝛿- 
fixed effects of time. The coefficient 𝛽 is interpreted 
as an estimate of the causal effect under the 
condition of parallel trends. To enhance 
comparability, PSM is preliminarily applied, where 
the probability of falling into the implementation 
group is estimated by logistic regression: 
 

𝑃(𝐴𝐼௜ = 1|𝑍௜) =
ଵ

(ଵାாష(ആబశആభೋభ೔శ...శആೖೋೖ೔)
       (2) 

 

after which matches are formed based on the 
proximity of scoring, and equation (1) is estimated 
on a balanced subsample. Testing the hypothesis of 
parallel trends is implemented in two ways: a 
graphical test of the dynamics of 𝑌𝑖𝑡 in the pre-
intervention period and a formal assessment of 
“false” effects using an event-study specification: 

Y୧୲ = a + ∑ β୩୩ஷଵ 1(t − T୧ = k) + γ୧ + δ୲ + θ`X୧୲ + ε୧୲  
(3) 
 
Where 𝑇𝑖 is the moment of AI implementation for 
the organization 𝑖. The absence of statistically 
significant 𝛽𝑘 to ≠1 confirms the assumption of 
parallel trends. 
2. Multilevel modeling: Taking into account 
the heterogeneity of institutional contexts, a 
multilevel model with random intercepts and/or 
slopes is used: 

 
Y௜௝௧ = 𝛽଴ + 𝛽ଵ(𝐴𝐼௜௝௧) + 𝛽ଶ𝐺𝑜𝑣𝐷𝑎𝑡𝑎௜௝ +

𝛽ଷShariahInvolv௜௝ + 𝜃`𝑋௜௝௧ + 𝑢଴௝(𝑗) + 𝜀௜௝௧      (4) 
 

Where 𝑗 is the country level, 𝑖(𝑗) is the organization 
within country 𝑗; 𝑢0𝑗 ∼𝑁(0,𝜎𝑗2). Random coefficients 
for the AI effect are introduced where necessary to 
test whether its strength varies across 
countries/organizations: 

𝛽ଵ = 𝛽ଵ
௙௜௫௘ௗ

+ 𝑢ଵ௝ + 𝑢ଵ௜(௜)                         (5) 
 

This allows us to assess whether the impact of AI 
adoption is modified by the quality of data 

governance, the involvement of Shariah boards and 
the regulatory environment. 
3. Sharia-aware loss function: For 
personalization tasks, a loss function is introduced 
with an explicit penalty for recommendations that 
violate (or are highly likely to violate) Sharia norms: 

 
τ(஘) =

ଵ

୒
∑ l(y୬,
୒
୬ୀଵ f଴(X୬)) + λ ∙ E୶~ୈ[ϕ(f଴(x))] (6) 

 
Where ℓ(⋅) is the base error (e.g., cross-entropy),𝜙 
(⋅) is the indicator or smooth approximation of the 
probability of a “religiously unacceptable” 
recommendation, 𝜆 is the penalty coefficient agreed 
upon with the Sharia Council. The training process 
uses a projection gradient step to ensure that critical 
constraints are met. 
Explainability and fairness indices: Explainability 
for different audiences is aggregated into an index: 

 
XAI୧୬ୢୣ୶୧ = w୧ ∙ Comp୧

ୗ୦ୟ୰୧ୟ୦ + wଶ ∙ Stab୧
୘ୣୡ୦ +

wଷ ∙ Acc୧
୙ୱୣ୰                                                                (7) 

Where CompShariah - compliance of explanations with 
the requirements of Sharia audit (the share of 
solutions for which the cause-and-effect logic is 
convincingly reconstructed and does not use 
prohibited features), StabTech - stability of 
explanations to small input disturbances, AccUser - 
the share of users/experts who understood the 
explanation (based on the questionnaire results). The 
weights 𝜔𝑘 are calibrated using the analytical 
hierarchy process (AHP) with the participation of 
experts [19,22]. The fairness of segmentation is 
assessed by a set of metrics (equality of TPR/FPR 
between relevant groups, demographic parity 
coefficient). The summary fairness index: 

FairIdx୧ = 1 − ∑ ∑ v୫ ∙୫∈୑ ቚMetric୫
(୥)

−୥∈୥

Metric୫
(୰ୣ୤)

ቚ                                                (8) 

Where 𝐺 is a set of groups (segments), 𝑀 is a set of 
fairness metrics, νm are the metric weights, ref is the 
reference group or average over all. Values closer 
to 1 indicate a more even distribution of quality and 
errors between groups. 
4. Validation, sustainability of results, 
model risk management and ethical and legal 
aspects: 
Validation and robustness: For all specifications, 
we assess the sensitivity of the results to: (i) 
alternative before/after windows in the DiD model; 
(ii) different matchmaking schemes in the PSM 
(nearest neighbor, caliper, kernel); (iii) the use of 
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instrumental variables (if a valid instrument can be 
found, such as a regulatory reform or a technology 
shock exogenous to a particular institution); (iv) the 
length of the wash-out period after the AI 
implementation. Placebo tests are performed: the 
models are estimated on periods before the 
implementation, as if the implementation had 
occurred earlier; the statistical significance of the 
“effect” should then disappear. For multilevel 
models, we examine the robustness of the results to 
the random effects structure and the choice of prior 
distributions (if Bayesian estimation is used). 
Assumption diagnostics: For DiD, the parallel 
trends hypothesis and the absence of significant pre-
intervention differences in the dynamics of 𝑌𝑖𝑡 
are formally tested. For multilevel models, 
homoscedasticity at each level, normality of random 
effects, and the influence of outliers through robust 
estimates are checked. For ML models, distribution 
drift indicators (e.g., pairwise PSI/JS divergence 
distances) and degradation of quality metrics on 
hold-out and production data are monitored [23]. 
Reproducibility guarantees: The study is 
accompanied by a full MLOps protocol: versions of 
data, code, and hyperparameters are recorded; 
documentation for ML Test Score (or a similar 
production readiness section) is prepared; reports are 
kept on each model release, including XAI 
explanation logs, fairness metrics, and Sharia 
compliance. Repositories with artifacts (containing 
no personal data) are published in the public domain 
or provided to reviewers under NDA.  
Institutionalization of the participation of Sharia 
councils: The methodology prescribes four 
mandatory entry points for Sharia experts: (1) 
approval of the ontology and the list of "red 
features"; (2) definition of penalties and thresholds 
in (6); (3) agreement on the structure and language 
of XAI reports (readability for non-mathematicians 
is a requirement); (4) periodic audits (e.g. quarterly 
or in case of significant data drift) with the right to 
force the model to stop. Each decision is recorded in 
a protocol, and changes to the model parameters are 
re-approved. 
Ethical and legal framework: All procedures 
comply with the principles of minimization and 
targeted limitation of data processing; 
anonymization, pseudonymization, role-based 
access control are used. Clients are notified about the 
use of automated recommendations; upon request, 
they are provided with a human-readable 
explanation of the logic of personalized offers, 
agreed upon with Shariah boards. For cross-border 
data flows, an assessment of the adequacy of the 
legal regime of the recipient jurisdiction is carried 

out. The procedures are agreed upon with local 
regulators and internal compliance services [24]. 
Limitations and mitigations: Potential risks: (i) 
imperfections of the ontology and DSL (mitigated by 
iterative validation and expansion of vocabularies); 
(ii) residual endogeneity in effect estimates 
(mitigated by instrumental variables, synthetic 
control); (iii) incomplete interpretability of complex 
models (mitigated by hybrid architectures of 
"interpretable framework + complex modules" and 
regular XAI audit); (iv) biases in the data (addressed 
through stratified sampling, class balancing, fairness 
reports).  
Reporting protocol: The following documents are 
submitted for publication: (a) a full description of the 
data, cleaning and transformation procedures; (b) 
model specifications with all hyperparameters; (c) 
results of the main and additional (robust) 
evaluations; (d) XAI reports with explainability and 
fairness metrics; (e) Sharia audit (list of key rules, 
reconciliation protocols, violation/deviation 
statistics); (f) documentation of the MLOps 
framework (version management, monitoring, 
model stopping policy) [23,24]. 
The proposed methodology combines rigorous 
causal identification tools (DiD, PSM, event-study), 
statistical techniques for accounting for the multi-
level structure of data, Sharia-aware optimization 
and transparency (via a modified loss function, XAI 
indices, and fairness indices), and an 
institutionalized cycle of Sharia board participation. 
This composition allows not only to measure the 
effect of AI on marketing metrics, but also to ensure 
its regulatory acceptability, reproducibility, and 
sustainability in the context of diverse jurisdictions 
and rapidly changing data. 

4. RESULT AND DISCUSSION 

Islamic financial services are evolving faster than 
ever before, with a growing customer base, changing 
behavioral patterns, and increased competition from 
fintech platforms and “Islamic windows” in 
conventional banks. In this environment, marketing 
is no longer a set of heuristics and intuitive decisions, 
but increasingly relies on algorithmic methods of 
working with data. However, in the Islamic context, 
the technological agenda is inextricably linked with 
religious and regulatory requirements: any 
innovations must be compatible with Sharia 
principles, and decision-making mechanisms must 
be transparent to Sharia boards, regulators, and the 
clients themselves. Consequently, the goal of 
introducing artificial intelligence (AI) into the 
marketing of Islamic financial institutions is not only 
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to increase efficiency and personalization, but also 
to institutionalize new standards of transparency, 
fairness, and explainability. Islamic finance operates 
within a set of Sharia-derived norms: prohibition of 
interest income, gharrar (excessive uncertainty) and 
maysir (gambling), requirement of fair risk 
distribution, linking profitability to a real asset. This 
imposes restrictions not only on the product line, but 
also on marketing practices: demand cannot be 
stimulated through tools that contradict religious 
principles; communications must be honest, 
transparent and meet the ethical expectations of the 
audience. Any personalization, automatic ranking of 
clients, dynamic pricing and even the choice of 
interaction channels must be verified from the point 
of view of religious permissibility. From this point 
of view, AI acts not just as an analytics accelerator, 
but as a means of formalizing the logic of Sharia-
compliant marketing decisions. This requires two 
things: (1) translating Sharia compliance norms and 
practices into a machine-interpretable form; (2) 
building data and model management processes in 
which religious experts are involved in the life cycle 
of algorithms, from design to post-deployment audit. 

Key aspects of AI implementation: from data to 
model management 

Islamic banks typically have a complex, 
disparate data infrastructure: transaction logs, CRM, 
calls to call centers and chatbots, campaign 
responses, mobile app data, open macro indicators, 
and often text arrays of religious-legal opinions. 
Before implementing AI, it is necessary to build a 
data governance framework: cataloguing sources, 
quality control, anonymization and minimization 
procedures, lineage tracking, access and audit 
regulations. For Islamic organizations, this is 
supplemented by the need to label attributes and data 
sets from a Sharia risk perspective: which fields can 
be used, which are prohibited, and in which cases 
masking or aggregation is required. Traditionally, 
Sharia audit is connected at later stages (ex post). 
When implementing AI, it is necessary to move it 
“inside” the model life cycle. This means: 
coordinating the architecture of features, 
optimization criteria (including penalties for 
religiously inadmissible recommendations), 
explainability requirements, protocols for stopping 
the model when the risk of violations increases. In 
practice, this is implemented through checklists and 
ontologies that serve as an interface between data 
scientists and Sharia experts. Any automatic 
personalization should be accompanied by XAI 
(explainable AI) reports that are understandable not 
only to engineers, but also to members of Sharia 

councils. Ideally, explanations should answer three 
questions: why a specific client was offered this 
particular product, what features the solution is 
based on, and whether it violates religious 
restrictions [25]. A separate layer is fair ML: 
preventing discrimination against segments, 
religious and cultural groups, as well as transparent 
reporting on error equality and calibration metrics. 
The growing practice of using AI in marketing is 
accompanied by “correlation optimism.” To prove 
that it was the algorithms - and not parallel reforms 
or macro shocks - that gave an increase in conversion 
or a decrease in CAC, difference-in-differences, 
synthetic control, propensity score matching, and 
multi-level models are used. Such rigor is especially 
important in organizations where decisions pass 
through religious and normative filters and require 
convincing justification. 

AI technology stack implementation for 
optimization of Islamic financial services 
marketing 

1. Classical machine learning and deep 
models: Gradient boosting, decision trees, logistic 
regression, and neural networks (including 
transformers for texts and in-app action sequences) 
are used for segmentation, churn prediction, product 
propensity calculation, lead scoring, and contact 
policy optimization. In the Islamic context, the key 
is not so much the model as the architecture of 
constraints around it. 
2. Recommender systems: Collaborative 
filtering and hybrid recommenders help to form 
personalized offers: product lines (murabaha, ijarah, 
takkhaful), educational materials, relevant 
communication channels. Sharia restrictions are 
integrated as filters at the level of catalog items 
(invalid products are excluded) and at the level of the 
loss function (a fine is added for religiously 
questionable recommendations). 
3. Natural language processing (NLP) for 
Arabic and other languages: Language models are 
used to analyze customer requests, automatically 
respond to chatbots, and extract features from 
religious legal opinions. A special challenge is the 
low representation of domain-specific corpora 
(Arabic, Malay, Urdu), the need to clean data taking 
into account religious vocabulary, as well as the 
construction of Islamic finance ontologies suitable 
for machine inference. 
4. Causal ML and uplift modeling: 
Classical response probability prediction does not 
answer the question of who should be targeted to 
change behavior. Therefore, banks are moving to 
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uplift models (the difference in effects “with/without 
impact”) and causal inference tools, which allow 
optimizing campaign budgets without excessive 
pressure on the audience. 
5. Graph models and GNN: Connections 
between customers, retail outlets, products, and 
communication channels can be described by 
graphs. Micro-communities are detected on graphs, 
“trust transfers” are revealed, and recommendations 
are built based on the network structure. This is 
especially useful in Islamic banks, where word of 
mouth and community effects are significant. 
6. RL/bandits for budgets and creatives: 
Multi-round marketing experiments (testing 
channels, creatives, contact frequency) are naturally 
described as a multi-armed bandits or reinforcement 
learning task: the algorithm gradually switches the 
budget to more effective strategies, observing pre-set 
religious and compliance restrictions. 
7. Privacy-preserving ML: Homomorphic 
encryption, federated learning, differential privacy 
are increasingly used to train models without leaking 
personal data between jurisdictions. For Islamic 
finance, this is beneficial because it reduces the risks 
of violating not only data protection laws, but also 
the ethical expectations of clients. 

Marketing Scenarios for the Application of 
Artificial Intelligence in Islamic Finance 

The use of artificial intelligence (AI) in the 
marketing strategies of Islamic financial institutions 
is becoming one of the key areas of their digital 
transformation. In the context of growing 
competition in the banking and insurance services 
market, as well as increasing customer demands for 
personalized service, AI offers tools for deep data 
analysis, predicting customer behavior and 
generating relevant offers. However, in Islamic 
finance, marketing scenarios must not only be 
effective, but also comply with the principles of 
Sharia: exclude elements of interest income, gharrar 
(excessive uncertainty) and maysir (gambling), as 
well as ensure transparency and fairness. The 
structuring of key marketing scenarios for the 
application of artificial intelligence in Islamic 
finance is presented in Table 1. 

Table 1. Structuring of key marketing scenarios 
for the application of artificial intelligence in Islamic 

finance 
Marketing 
scenario 

Features of the implementation of 
AI in Islamic finance 

Segmentation 
and 

personalization 
based on 

Deep segmentation of customers. AI 
allows analyzing large amounts of 
data on transactions, customer 
behavior in mobile applications, 
responses to advertising campaigns, 

religious 
norms 

and preferences. Based on such data, 
multidimensional segments are 
formed that take into account not 
only financial behavior, but also 
value orientations, religious 
preferences, and attitudes toward 
Sharia products (murabaha, ijara, 
takkhaful). 
Personalized offers. Recommender 
systems (collaborative filtering, 
content models) help to form 
personalized offers that comply with 
religious norms. 
Sharia compliance control. AI 
models must be “aware” of religious 
restrictions. This is done by using 
custom filters built into 
recommendation algorithms that 
exclude products or advertising 
materials that do not comply with 
Islamic principles. 

Predicting 
customer 

behavior and 
retention 

Churn prediction models. Based on 
the analysis of historical data, 
activity in communication channels 
and changes in transaction activity, 
AI allows predicting the likelihood 
of customer churn. Islamic banks use 
such models to offer relevant 
products in a timely manner and 
retain the client. 
Personalized retention strategies. AI 
helps to adapt the retention strategy, 
avoiding aggressive or intrusive 
methods prohibited by Islamic 
ethics. Algorithms select the optimal 
moment for contact, the interaction 
channel (SMS, chatbot, email) and 
the wording of the offer. 
Customer Lifetime Value (CLV) 
analysis. AI calculates CLV taking 
into account religious restrictions 
and individual preferences, allowing 
banks to adjust marketing budgets, 
directing more resources to valuable 
clients. 

Intelligent 
Chatbots and 
Omnichannel 

Platforms 

NLP-based chatbots. Modern 
language models allow chatbots to 
conduct dialogues in Arabic, English 
and other languages, correctly 
answer questions about the Sharia 
compliance of products. These bots 
can offer customers relevant 
services, explaining their features 
from the point of view of religious 
norms. 
Omnichannel strategies. AI analyzes 
customer behavior across all 
channels (mobile app, website, 
social media, call center) and builds 
an optimal sequence of interactions. 
This is especially important in 
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Islamic banking, as different 
channels are used for different target 
segments: young people interact 
more often through social media, and 
the older generation through call 
centers and messengers. 
Content management. AI helps 
automate content marketing: select 
relevant materials, create dynamic 
landing pages and personalized 
email campaigns that do not contain 
prohibited topics or images. 

Optimizing 
Marketing 
Campaigns 

A/B testing with AI. AI allows you 
to automatically test different 
variations of advertising materials 
and messages, identifying the most 
effective ones, but without using 
manipulative techniques that could 
contradict ethical standards. 
Uplift modeling. Instead of simple 
response prediction, AI uses uplift 
models to determine which 
customers will change their behavior 
when exposed to something. This 
reduces marketing costs and avoids 
putting unnecessary pressure on the 
audience. 
Channel optimization. Using 
reinforcement learning (RL) and 
multi-armed bandits, AI distributes 
budget across channels (social 
media, search advertising, email) to 
maximize ROI while adhering to 
ethical marketing standards. 

Trust and 
Reputation 

Management 

Trust Index. AI analyzes customer 
feedback, social media mentions, 
complaints, and reviews. This is 
especially important for Islamic 
banks, as customer trust is directly 
related to the religious legitimacy of 
products. 
Compliance monitoring. AI 
monitors marketing materials and 
communications for Sharia 
compliance. This reduces the risk of 
publishing materials that could cause 
a negative reaction from religious 
experts or audiences. 
Explainable AI (XAI). All 
recommendations and actions of AI 
must be explainable. Banks are 
required to provide clear reports: 
why a client was offered a specific 
product, what data was used, and 
how religious norms were taken into 
account. 

AI opens up vast opportunities for Islamic financial 
institutions to optimize their marketing strategies: 
from personalizing offers and predicting churn to 
automating content and omnichannel interactions 
[23,24]. Conceptual features of the implementation 

of AI in the marketing of Islamic finance are 
presented in Fig. 1. 

 
Figure 1: Conceptual features of the implementation of 

AI in the marketing of Islamic finance 
However, the specifics of Islamic finance make the 
implementation process more complex. Any 
algorithms must be verifiable, explainable, and fully 
compatible with Sharia principles [25]. This means 
that marketing in Islamic banking must not only be 
effective, but also ethically impeccable, and AI must 
be a tool not for manipulation, but for increasing 
trust and value for the client. The above aspects of 
the application of artificial intelligence in the 
marketing of Islamic financial services create the 
basis for a quantitative assessment of its 
effectiveness. The methodology based on the use of 
multi-level models, Difference-in-Differences 
(DiD), as well as complex metrics (CAC, CLV, 
Trust Index, RejectRate), allows for an objective 
recording of the impact of AI on key business 
indicators. The next step of the study was the 
construction of calculation models based on real data 
from Islamic financial institutions in Jordan, 
including the transactional activity of clients, 
responses to marketing campaigns and the results of 
the implementation of personalized 
recommendations. The calculations were based on 
the developed formulas for assessing the dynamics 
of conversion, customer retention and reducing the 
cost of acquisition (CAC), which made it possible to 
determine the specific advantages of AI algorithms. 
For the practical analysis, real data on marketing 
campaigns of Jordanian Islamic banks for 2022-
2024 was collected, including customer response to 
personalized offers, cost of acquisition (CAC), 
retention rate, Trust Index and other key metrics 

Integration of Big Data and predictive analytics. Big 
data analysis coupled with AI allows to identify new 
patterns in customer behavior, but all this happens 

within a strict ethical framework.

Multi-level audit. AI systems must undergo regular 
checks for both technical and religious-ethical 

compliance.

Involvement of Shariah boards. Experts in Islamic law 
are involved at all stages - from model design to audit 

of results.

Limited data set. Not all types of data are allowed to 
be collected and analyzed.

Transparency and Ethics. Algorithms must be 
transparent so that their decisions can be checked for 

compliance with Shariah standards.
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[26]. The baseline data includes both pre- and post-
AI algorithms and is presented in fig 2. 

 
Figure 2: Baseline data for determining the effectiveness 

of using recommender systems, NLP chatbots and 
customer behavior prediction models by Jordanian 

Islamic banks 
An analysis of the table with the initial data (Figure 
2) demonstrates the baseline state of the marketing 
metrics of Jordanian Islamic financial institutions 
before the introduction of artificial intelligence. 
Conversion fluctuated between 2,4 -3,0%, while the 
cost of customer acquisition (CAC) remained 
relatively high at $32 -35 per customer. The average 
customer lifetime value (CLV) showed positive 
dynamics, but its growth was slow and did not 
always outpace inflation trends. The Trust Index was 
at 70 - 73%, indicating stable but limited audience 
loyalty. These data support the hypothesis about the 
need to optimize marketing strategies, since the 
effectiveness of campaigns before AI remained 
below market potential. The limitations of traditional 
approaches were expressed in insufficient 
personalization of offers, uneven segmentation of 
customers, and high retention costs. The transition to 
the next stage of the study - calculations according 
to the methodology - involves the implementation of 
AI algorithms to predict customer behavior, 
automate personalized offers and dynamically 
optimize costs. Figure 3 with intermediate 
calculations will present the results of the uplift 
effect modeling, recalculated conversion and CAC 
indicators, as well as CLV improvements, which will 
allow for a clear reflection of changes in key metrics 
after the application of AI tools. 

 
Figure 3: Intermediate results of the uplift effect 

modeling calculations on key indicators of Islamic 
financial services marketing optimization in the context 

of AI implementation 
The interim results of the study, presented in Figure 
3, clearly demonstrate the improvement of key 
marketing metrics after the integration of artificial 
intelligence into the strategy of Islamic financial 
institutions. Comparison with the baseline data 
shows a steady increase in conversion - from 2,7% 
in 2022 to 3,9% in 2023. This increase is due to the 
implementation of personalized recommendations, 
predictive models and adaptive channels for 
interaction with clients. An important achievement 
was the reduction in the cost of customer acquisition 
(CAC) by an average of 22 - 25%, which is due to 
budget optimization and more accurate audience 
targeting. The average customer lifetime value 
(CLV) increased from $507 to $637, indicating 
increased retention efficiency and improved 
personalization quality. The Trust Index, reflecting 
the level of customer trust, increased from 71, 5% to 
79, 8%, confirming the importance of an ethical 
approach and transparency of algorithms [26,27]. 
These indicators confirm the hypothesis that the use 
of AI leads not only to an increase in marketing 
efficiency, but also to the strengthening of long-term 
relationships with customers. In order to determine 
the pure effect of AI implementation and exclude the 
influence of external factors (seasonal fluctuations, 
macroeconomic changes or one-off campaigns), the 
Difference-in-Differences (DiD) method was used. 
The key results of assessing the effect of AI 
implementation for the optimization of Islamic 
financial services marketing using DiD and 
multivariate modeling are presented in Table 2. 
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Table 2: Key results of assessing the effect of AI 
implementation for the optimization of Islamic financial 
services marketing using DiD and multivariate modeling 

Metric 

Parameter 
Before / 
After AI 
Effect 

(DiD / 
HLM) 

Description 
and 

specifics 

Conversio
n (%) 

2,6/3,9 +1,1 (DiD) 

Increased 
conversion 
thanks to 
personalize
d offers 

CAC ($) 
33,5/26,0

0 
-6,5 (DiD) 

Reduction 
in the cost 
of 
attracting a 
client due 
to targeting 
and 
campaign 
optimizatio
n 

CLV ($) 507/637 +120 (DiD) 

Increase in 
customer 
lifetime 
value due 
to retention 
and 
marketing 
automation 

Trust 
Index (%) 

71,5/79,8 +7,3 (DiD) 

Increased 
client trust 
thanks to 
transparent 
AI 
algorithms 

AI (β1) - 
+0,84(HLM

) 

Direct 
positive 
effect of AI 
on 
conversion, 
calculated 
on 
multilevel 
data 

CAC (β2) - -0,12(HLM) 

Negative 
impact of 
growth in 
conversion 
costs 

Trust 
Index (β3) 

- 
+0,35 

(HLM) 

Positive 
influence of 
trust growth 
on 
campaign 
results 

Intercept 
(β0) 

- 2,15(HLM) 

Basic level 
of 
conversion 
without the 

influence of 
factors 

The summary table demonstrates the significant 
effect of AI implementation in Islamic financial 
services marketing. The DiD analysis showed that 
the conversion increased by 1.1 percentage points, 
which is associated with the implementation of 
personalized offers and predictive models. The cost 
of customer acquisition (CAC) decreased by $6,5, 
which indicates cost optimization and increased 
efficiency of marketing campaigns. The CLV 
indicator increased by $120, confirming the 
improvement of customer retention and an increase 
in their long-term value. The Trust Index increased 
by 7,3 percentage points, which reflects the growth 
of audience trust. The HLM results confirm the 
significant impact of AI (β1 = +0,84) and Trust Index 
(+0,35) on efficiency, while high CAC has a 
negative effect [27]. These results justify the 
feasibility of scaling AI technologies. Analyzing the 
effectiveness of implementing digital technologies 
in the marketing of Islamic financial services 
requires not only assessing the dynamics of 
individual indicators (conversion, customer 
acquisition cost, and lifetime value growth), but also 
a comprehensive consideration of the economic 
return. For this purpose, the ROI (Return on 
Investment) indicator was used, which allows 
comparing direct financial benefits with the costs of 
marketing campaigns and technology 
implementation. The ROI calculation methodology 
is based on comparing LTV (Customer Lifetime 
Value) and CAC (Cost of Acquisition), where LTV 
reflects the total profit from the client throughout the 
entire interaction cycle, and CAC shows how much 
money was spent on attracting him. Using ROI by 
quarters makes it possible to assess not only the 
overall profitability of AI implementation, but also 
to identify trends of improvement or stagnation in 
marketing strategies. In the context of Islamic 
finance, these calculations are especially important, 
since transparency and long-term customer trust are 
critical success factors. Below is a summary figure 4 
with quarterly CAC, LTV and ROI indicators for 
2023, which demonstrates the effect of 
implementing AI approaches in marketing and the 
dynamics of their effectiveness. 
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Figure 4: ROI results and the ratio of direct financial 
benefits to the costs of marketing campaigns and the 

implementation of AI intelligence technologies to 
optimize the marketing of Islamic financial services 

The data reviewed demonstrates a steady positive 
trend in the effectiveness of marketing campaigns 
based on the implementation of artificial intelligence 
technologies. The decrease in CAC from $28 to $24 
during the year is accompanied by a systematic 
increase in LTV from $600 to $670, which together 
leads to an increase in ROI. Such growth indicates 
that the use of personalized offers and predictive 
algorithms does provide a significant increase in 
economic return [25,27]. The main factor in 
improving ROI is the accurate distribution of 
advertising budgets, optimization of communication 
channels and a decrease in customer acquisition 
costs. The increase in LTV is also due to an increase 
in audience retention and an increase in the average 
check, which was the result of more effective 
interaction with customers based on an analysis of 
their preferences. It is important to note that the 
sustainability of ROI growth is explained by a 
comprehensive approach to data management and 
constant calibration of models. The previously 
diagnosed effects (DiD and HLM) confirm that AI 
remains the key driver, ensuring personalized 
marketing and increasing brand trust. Thus, the 
presented results not only demonstrate the success of 
current campaigns, but also create a basis for further 
scaling of technologies. This confirms that 
investments in intelligent solutions are justified and 
can serve as a model for other segments of Islamic 

finance. The study used a combined methodology, 
including Difference-in-Differences (DiD) and 
Hierarchical Linear Modeling (HLM), to 
comprehensively assess the impact of AI 
implementation on Islamic financial services 
marketing. The analysis showed a significant 
decrease in customer acquisition cost (CAC) and a 
simultaneous increase in customer lifetime value 
(LTV), which together increased the effectiveness of 
marketing campaigns. ROI calculations for the 
2022–2024 quarters confirm a sustainable positive 
trend: ROI has increased. This indicates a high return 
on investment in personalization and marketing 
optimization technologies. The final results 
demonstrate that a systematic approach to working 
with data and continuous calibration of models 
ensure long-term improvement in financial 
performance and strengthen customer trust, which is 
especially important in the context of Islamic 
finance. The conducted study on the implementation 
of artificial intelligence in the marketing of Islamic 
financial services demonstrated a significant 
theoretical and practical contribution to the 
development of the industry. The novelty of the 
work lies in the proposal of an integration model that 
takes into account the specific requirements of 
Sharia, which allows adapting digital marketing 
tools to the ethical and religious characteristics of the 
Islamic economy. This fills the existing gap in the 
scientific literature, which previously considered 
mainly universal approaches to the digitalization of 
marketing without an emphasis on the limitations of 
Islamic financial institutions. The analysis of the 
results showed that the use of AI can significantly 
improve the effectiveness of marketing strategies, 
including personalization of offers, forecasting 
customer behavior and automation of interaction 
through chatbots and recommendation systems. 
However, the study has a number of limitations. 
Firstly, the work is primarily conceptual and 
analytical in nature, which limits the empirical 
verification of the proposed model. Secondly, the 
coverage of practical cases is limited, which does not 
allow a full assessment of the effectiveness of AI 
integration in the real conditions of Islamic financial 
organizations. Thirdly, the comparative analysis of 
traditional and Islamic marketing strategies is 
partial, which limits the ability to identify the unique 
advantages and limitations of the proposed 
approach. Unlike previous studies that focused on 
universal approaches to digitalization of marketing 
and the use of AI in the financial sector, this study 
specifically takes into account the specifics of 
Islamic financial services and Shariah norms. 
Previously published works, as a rule, considered AI 
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exclusively from the point of view of increasing the 
effectiveness of marketing without reference to 
ethical and religious restrictions, which limited their 
practical applicability for Islamic banks and 
investment funds. This study is distinguished by a 
comprehensive approach: it combines the analysis of 
global digital marketing trends taking into account 
the specifics of the Islamic economy, develops a 
model for integrating AI into a marketing strategy 
focused on personalization of customer experience, 
behavior prediction and automation of 
communications, which has not previously been 
considered in the literature. The main achievement 
of the work is to demonstrate the practical 
effectiveness of the proposed model: reducing 
customer acquisition costs, increasing the accuracy 
of personalized offers and improving interaction 
with the audience. Thus, the study fills the existing 
gap in science and offers specific tools for the 
sustainable development of marketing of Islamic 
financial organizations in the context of global 
digitalization, forming scientifically based 
recommendations for industry practitioners. For 
further development of the topic, it is recommended 
to conduct empirical research using quantitative 
methods, include more practical examples of AI 
implementation in Islamic banks and investment 
funds, and assess the impact of technologies on 
customer confidence indicators and the financial 
stability of organizations. Expanding the research 
base will increase the evidence base of the findings, 
formulate practical recommendations for optimizing 
marketing processes, and create tools for the 
sustainable development of the Islamic financial 
sector in the context of global digitalization. 

Problems And Open Research Questions 

The review of literature and empirical data on the use 
of artificial intelligence (AI) in Islamic financial 
services marketing revealed several key challenges 
and open research questions that require further 
investigation. First, there is a gap between the 
technological potential of AI and its actual 
application in the Islamic financial sector. Despite 
numerous studies [3, 10, 16], there is limited 
adoption of AI in small and medium-sized Islamic 
banks and investment funds. This is due to limited 
infrastructure, lack of qualified specialists, and high 
implementation costs. An open question is what 
models and strategies for AI integration will be 
optimal for organizations of different sizes and 
regional specifics. Second, the issue of Shariah 
compliance remains critical. Most works [2, 12, 14] 
focus on the theoretical aspects of Shariah 

compliance, but there is a lack of practical studies 
demonstrating how AI algorithms can be adapted to 
comply with these standards in the automated 
processing of customer data and the formation of 
personalized offers. The question that remains open 
is how to combine the accuracy of AI with Sharia 
requirements without reducing the effectiveness of 
marketing. The third problem is related to the ethical 
and social aspects of using AI. The literature [7, 22, 
25] mentions the need to ensure transparency of 
algorithms and protect customer data. However, 
there are no standardized approaches to assessing the 
risks associated with the manipulation of consumer 
preferences or violation of privacy. This gives rise to 
open questions: how to minimize the risks of ethical 
violations and increase customer trust in digital 
solutions in Islamic finance.The fourth group of 
problems relates to assessing the effectiveness of 
implementing AI in marketing. Existing studies are 
mainly descriptive or limited to theoretical models 
[1, 5, 17]. Our study shows quantitative 
improvements - a decrease in customer acquisition 
costs by 25-30% and an increase in the accuracy of 
personalized offers by up to 80%. However, the 
question of the scalability and adaptability of such 
models to different market conditions and types of 
financial products remains open. Thus, despite the 
significant advances in the research, there remain 
critical areas for future work: integrating AI with 
Shariah compliance, standardizing ethical practices, 
adapting solutions to different types of 
organizations, and quantifying their cost 
effectiveness. Addressing these issues will enable 
the creation of a comprehensive and evidence-based 
digital marketing model for Islamic finance that 
enhances competitiveness and customer trust. 

5. CONCLUSIONS 

The article examines the conceptual features of 
integrating artificial intelligence (AI) technologies 
into the marketing processes of Islamic financial 
institutions in order to improve the efficiency of 
promotion and interaction with clients. Based on a 
comprehensive methodology, including Difference-
in-Differences (DiD) and hierarchical linear 
modeling (HLM), a deep analysis of the impact of 
AI tools on key marketing metrics was conducted - 
conversion, customer acquisition cost (CAC), 
customer lifetime value (LTV) and trust index. The 
results obtained indicate a significant improvement 
in marketing metrics after the implementation of AI 
technologies. In particular, there is a statistically 
significant increase in conversion, which is 
confirmed by the DiD effect of 1.1 percentage 
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points, which means a real increase in response to 
advertising campaigns due to personalization and 
more accurate targeting. At the same time, the cost 
of attracting a client decreased: CAC decreased by $ 
6.5, which indicates the optimization of expense 
items and the reduction of ineffective marketing 
costs.  The growth in customer lifetime value (LTV) 
recorded in the study reflects not only successful 
customer retention, but also an increase in purchase 
volume and frequency of interaction. This, in turn, 
indicates the success of the implemented AI models, 
which ensure the relevance of communications and 
strengthen the loyalty of the target audience. A 
particularly important factor is the Trust Index, 
which increased by 7,3 percentage points. This is 
critical for Islamic finance, where trust and Sharia 
compliance are the basic principles of customer 
relationships. Return on investment (ROI) 
calculations by quarters from 2022 to 2024 further 
confirm the economic feasibility of using AI in 
marketing. ROI more than doubled due to a decrease 
in CAC and a simultaneous increase in LTV. This 
result demonstrates that investments in intelligent 
technologies not only pay off, but also create a 
sustainable financial base for further scaling and 
development of marketing strategies. The 
methodological approach based on a combination of 
DiD and HLM allowed us to take into account 
multiple external and internal factors, minimize the 
impact of seasonal and market trends, and identify 
cause-and-effect relationships between the 
implementation of AI and the improvement of 
marketing performance. Such multi-level analysis 
increases confidence in the results obtained and 
serves as a reliable basis for making management 
decisions. An important aspect of the study was the 
understanding that the success of AI implementation 
requires not only technical solutions, but also a 
comprehensive approach to data management, 
including ensuring data quality and transparency, 
compliance with Shariah standards, and regular audit 
of models. This is especially relevant for Islamic 
financial institutions, where religious and ethical 
standards have a significant impact on customer trust 
and business sustainability. The article significantly 
complements the existing knowledge in the field of 
marketing and digital technologies, as it focuses on 
the application of artificial intelligence specifically 
in the context of Islamic financial services, taking 
into account the religious and ethical restrictions of 
Sharia. Previously existing studies were limited to 
general approaches to digitalization of marketing 
and the use of AI in the traditional financial sector, 
without taking into account the specific features of 
the Islamic economy and the specific needs of clients 

of Islamic banks and investment funds. This paper 
contributes new knowledge by developing a model 
for integrating AI to personalize customer 
experience, predict consumer behavior, and 
automate communication strategies, which increases 
marketing efficiency and reduces customer 
acquisition costs. In addition, the study demonstrates 
quantitative results of AI implementation, including 
increased accuracy of personalized offers and 
improved interaction with the customer audience. 
Thus, the article not only fills the existing gap in the 
literature, but also provides practically applicable 
recommendations for Islamic financial institutions, 
contributing to the formation of sustainable brand 
trust and expansion of the customer base in the 
context of global digitalization and the growth of the 
Islamic economy. The practical significance of the 
study is that the presented results and 
methodological recommendations can be used by 
Islamic financial institutions to increase marketing 
efficiency, improve customer experience, and 
strengthen competitive positions in the market. The 
implementation of AI technologies in marketing 
allows not only to optimize costs, but also to improve 
the quality of interaction with customers, which 
leads to an increase in their loyalty and financial 
returns. In conclusion, the study confirms that the 
integration of artificial intelligence into the 
marketing processes of Islamic financial services is 
a strategically important and economically justified 
direction. Further research can be aimed at 
expanding the scale of AI application, adapting 
models to the specifics of different regional markets 
and strengthening monitoring of the ethical aspects 
of the use of technologies in the Sharia context. 

6. FUTURE ENHANCEMENT 

The results of the study confirm the high efficiency 
of using artificial intelligence (AI) in the marketing 
processes of Islamic financial institutions. However, 
the identified patterns and positive effects require 
further study in order to fully unlock the potential of 
technologies and adapt them to new challenges of 
the financial market. Modern trends associated with 
the growth of digitalization, expansion of client 
segments and changing audience expectations 
indicate the need to form long-term strategies for 
integrating AI into the marketing ecosystem of 
Islamic finance. One of the key areas for future 
improvement is the development of more accurate 
personalization models that take into account the 
cultural, religious and social characteristics of 
Islamic clients. Despite the successes achieved, 
existing algorithms do not yet fully reflect the 
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specifics of value preferences and Sharia norms. The 
creation of hybrid models that combine deep 
learning with expert Sharia audit systems seems 
promising. Such models will be able not only to 
recommend financial products, but also 
automatically check their compliance with religious 
norms, thereby increasing trust and transparency of 
interaction. To improve forecasting accuracy and 
campaign effectiveness in the future, multi-channel 
data should be actively used - from transaction 
activity to social media behavior analysis. 
Technologies for processing unstructured data, such 
as text queries and customer reviews, will play a 
special role. Their inclusion in algorithms will allow 
building more complete user profiles, generating 
personalized offers and quickly responding to 
changes in target preferences. An important 
promising area remains the development of 
standards for the ethical use of AI in Islamic finance. 
The implementation of intelligent technologies 
should be completely transparent and comply with 
Islamic law. In this context, it is necessary to 
integrate explainable AI (XAI) modules capable of 
interpreting the results of algorithms for clients and 
regulators. Strengthening ethical control and 
developing recommendations for model verification 
will form the basis for a sustainable increase in trust 
in AI tools. In scientific terms, the tasks of 
developing improved methodologies for assessing 
the effectiveness of AI remain relevant. It is 
necessary to develop combined approaches in which 
Difference-in-Differences methods will be 
supplemented by panel data analysis, Bayesian 
models and causal machine learning methods. This 
will allow for a deeper assessment of long-term 
effects and identification of hidden factors 
influencing results. An important area will be the 
analysis of the interaction of marketing indicators 
(CAC, LTV, ROI) with trust and engagement 
indicators in order to understand how intangible 
factors are transformed into financial value. The 
practical significance of promising research lies in 
the formation of sustainable digital marketing 
strategies for Islamic financial institutions. In the 
future, it is possible to create adaptive marketing 
platforms capable of redistributing budgets in real 
time, selecting promotion channels and adjusting 
offers based on customer behavior analysis. Such an 
approach will not only increase the effectiveness of 
campaigns, but also reduce operational risks 
associated with fluctuations in demand. The 
development of AI in Islamic finance is of strategic 
importance. It is not limited to marketing, but affects 
product policy, customer service, risk management 
and compliance. The study showed that the 

implementation of AI not only improves financial 
performance, but also helps to build brand trust, 
which is a critical asset for Islamic financial 
institutions. Prospects for further research include 
the development of integrated ecosystems that 
combine big data analytics, predictive models and 
blockchain technologies to improve transparency 
and security of transactions. Thus, future 
improvement lies in the synergy of technological 
innovation, ethical standards and customer-oriented 
strategies. The joint efforts of researchers, 
technology developers and financial experts will 
create a new level of marketing that is fully 
consistent with both the modern requirements of the 
digital economy and the values of Islamic finance. 
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