
“Artificial intelligence-driven predictive analytics and institutional performance in
Gulf financial systems: Evidence from GCC financial institutions”

AUTHORS
Amer Morshed

Laith T. Khrais

ARTICLE INFO

Amer Morshed and Laith T. Khrais (2026). Artificial intelligence-driven predictive

analytics and institutional performance in Gulf financial systems: Evidence from

GCC financial institutions. Banks and Bank Systems, 21(1), 31-46. doi:

10.21511/bbs.21(1).2026.03

DOI http://dx.doi.org/10.21511/bbs.21(1).2026.03

RELEASED ON Tuesday, 27 January 2026

RECEIVED ON Monday, 13 October 2025

ACCEPTED ON Wednesday, 17 December 2025

LICENSE

 

This work is licensed under a Creative Commons Attribution 4.0 International

License

JOURNAL "Banks and Bank Systems"

ISSN PRINT 1816-7403

ISSN ONLINE 1991-7074

PUBLISHER LLC “Consulting Publishing Company “Business Perspectives”

FOUNDER LLC “Consulting Publishing Company “Business Perspectives”

NUMBER OF REFERENCES

62

NUMBER OF FIGURES

1

NUMBER OF TABLES

16

© The author(s) 2026. This publication is an open access article.

businessperspectives.org



31

Banks and Bank Systems, Volume 21, Issue 1, 2026

http://dx.doi.org/10.21511/bbs.21(1).2026.03

Abstract

The integration of artificial intelligence-driven predictive analytics has redefined fi-
nancial management and decision-making across Gulf economies. This study com-
pares the performance of artificial-intelligence-based and traditional predictive mod-
els using data from twenty financial institutions from six Gulf Cooperation Council 
countries. A quantitative cross-sectional design was adopted, and analysis of variance 
revealed statistically significant differences (p < 0.001) across all indicators. Predictive 
accuracy increased from 83.5 to 91.5 per cent (F = 4.23 × 10²⁹), operational efficiency 
from 12 to 19.5 per cent (F = 1.31 × 10³¹), risk-management effectiveness from 7.0 to 
9.3 points (F = 2.69 × 10³⁰), and customer satisfaction from 6.5 to 8.5 points (F = 1.69 
× 10³⁰). Regression analyses confirmed these outcomes: model type produced signifi-
cant coefficients for predictive accuracy (β = 8.21, p < 0.001), operational efficiency (β 
= 7.46, p < 0.001), risk-management effectiveness (β = 2.29, p < 0.001), and customer 
satisfaction (β = 1.84, p < 0.001). The overall model explained 84 per cent (R² = 0.84) 
of the variation in institutional performance, confirming the strong predictive power 
of artificial-intelligence models. These results demonstrate that intelligent predictive 
systems significantly enhance accuracy, efficiency, and stakeholder value. The study 
concludes that transparent and ethically governed analytical frameworks are essential 
for sustainable financial competitiveness and responsible innovation in the Gulf region.
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INTRODUCTION

The integration of Artificial Intelligence (AI) and predictive analyt-
ics has become a cornerstone of financial transformation, redefining 
how institutions analyze risks, manage portfolios, and forecast mar-
ket behavior. Across global financial systems, AI tools are increas-
ingly embedded in decision-support processes to enhance precision 
and operational efficiency. These technologies enable dynamic learn-
ing from large and unstructured data, producing more reliable fore-
casts and strengthening risk mitigation frameworks. Within the Gulf 
Cooperation Council (GCC), the adoption of predictive analytics rep-
resents both a technological and strategic shift, as financial institutions 
seek to balance innovation with regulation and ethical accountability.

Despite the recognized potential of AI, empirical evidence from Arab 
Gulf financial institutions remains limited. Prior research has pre-
dominantly focused on Western or East-Asian markets, leaving the 
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regional context underexplored in terms of institutional readiness, model transparency, and cultural 
acceptance of automation. Moreover, comparative studies contrasting AI-driven predictive models with 
traditional statistical techniques in GCC finance are scarce. This absence of localized evidence restricts 
policymakers and industry leaders from understanding how AI adoption affects accuracy, efficiency, 
and customer satisfaction within regulated financial environments.

Accordingly, this study aims to examine and compare the performance of AI-driven and traditional 
predictive models across financial institutions in the GCC. Building on the Technology Acceptance 
Model, Diffusion of Innovation, and Unified Theory of Acceptance and Use of Technology, it evaluates 
how these technologies influence predictive accuracy, operational efficiency, risk management, and cus-
tomer satisfaction.

Theoretically, the study contributes to the growing discourse on digital transformation in emerg-
ing economies by integrating predictive analytics within institutional and behavioral frameworks. 
Practically, it provides actionable insights for managers and regulators to harness AI responsibly while 
ensuring transparency and effective governance.

1. LITERATURE REVIEW  

AND HYPOTHESES

The financial sector of the Gulf Cooperation 
Council (GCC) is undergoing a profound digital 
transformation, largely driven by the integration 
of artificial intelligence (AI) and predictive ana-
lytics. These technologies have redefined decision-
making processes, enabling financial institutions 
to forecast outcomes with greater precision, opti-
mize service delivery, and mitigate risks associated 
with market volatility. The strategic application of 
predictive analytics and AI allows banks and other 
financial entities to process massive datasets, iden-
tify emerging trends, and make timely, evidence-
based decisions (Gofman & Jin, 2024; Sathupadi 
et al., 2025). Across GCC economies, AI tools are 
increasingly utilized to improve credit risk evalu-
ation, detect fraudulent activity, and personalize 
customer interactions. Empirical research high-
lights that AI models offer superior accuracy in 
credit scoring and fraud detection compared to 
traditional systems, due to their self-learning ca-
pabilities and continuous improvement mecha-
nisms (Ali et al., 2024; Morshed & Khrais, 2025). 
The deployment of Bahrain Bank ABC’s “Fatema” 
initiative exemplifies how AI-powered customer 
service platforms enhance communication effi-
ciency while minimizing operational costs.

In addition to improving performance, AI tech-
nologies reinforce compliance through enhanced 
Know-Your-Customer (KYC) and Anti-Money 

Laundering (AML) processes (Conway & Rasool, 
2025; Horobets et al., 2025). Their capacity to ana-
lyze structured and unstructured data helps finan-
cial institutions to detect suspicious transactions 
and maintain adherence to international report-
ing standards (Kurum, 2023; Morshed, 2025b). 
The theoretical foundations for understanding 
AI adoption in finance are rooted in established 
frameworks such as the Technology Acceptance 
Model (TAM), Diffusion of Innovation (DoI), 
and the Unified Theory of Acceptance and Use 
of Technology (UTAUT) (Abraham et al., 2022; 
Almahri & Saleh, 2025). These models explain how 
perceived usefulness, performance expectancy, 
and institutional readiness influence technologi-
cal adoption (Alshehadeh et al., 2023). Within the 
GCC, adoption is moderated by regulatory conser-
vatism, limited algorithmic transparency, and pub-
lic perceptions of automation. Although AI appli-
cations offer significant efficiency gains, challeng-
es persist regarding bias mitigation, data quality, 
and model interpretability. Smith and Lamprecht 
(2024) and Salhab et al. (2025) emphasize that al-
gorithmic credibility depends on tuning processes 
that enhance transparency and minimize systemic 
bias. AI’s dependence on high-quality infrastruc-
ture and ethical frameworks also constrains large-
scale integration. For AI and predictive analytics 
to reach full maturity, future research must focus 
on improving transparency, establishing unified 
governance standards, and ensuring compliance 
with regional regulatory frameworks (Kocaoglu & 
Kirmizi, 2025; Sampat et al., 2024).
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Empirical work from emerging economies sup-
ports the importance of cultural and institutional 
context in shaping AI adoption. Morshed (2024a) 
and Ben Abdallah and Bahloul (2025) found that 
regulatory and ethical dimensions strongly influ-
ence technology adoption in MENASA financial 
institutions. Similarly, Adeoye et al. (2024) dem-
onstrated that AI-driven credit models improved 
SME financing performance in Nigeria while con-
firming that trust and digital literacy remain de-
cisive adoption factors (Shaban & Omoush, 2025). 
These insights align with Abraham et al. (2022), 
who observed that predictive analytics supports 
improved decision-making across multiple sectors 
by providing data-driven frameworks. Collectively, 
these findings reinforce that AI’s success depends 
not only on technological advancement but also 
on contextual alignment with local governance 
and cultural expectations.

A parallel stream of literature compares classical 
statistical forecasting techniques with emerging 
AI-based predictive systems. Traditional methods, 
such as regression analysis, time-series model-
ing, and scenario planning, have long been valued 
for their interpretability, regulatory compatibility, 
and methodological transparency (Denwood et 
al., 2023; Morshed, 2024b). These models are eas-
ily auditable and allow for clear traceability of de-
cisions, an aspect vital to maintaining public trust 
in regulated financial markets (Al-Muntasir, 2022). 
Nonetheless, such models struggle to handle the 
scale and heterogeneity of financial data generated 
in the digital era. The exponential growth in data 
volume, velocity, and variety demands adaptive 
tools capable of uncovering nonlinear and hid-
den relationships (Kumar et al., 2024; Shakir et al., 
2025). AI-based systems, through machine learn-
ing and deep learning techniques, address these 
limitations by recognizing complex interactions 
and adjusting to market fluctuations. They deliv-
er superior forecasting precision and responsive-
ness to economic shocks (Elahi et al., 2023; Moro-
Visconti et al., 2023).

Despite these advantages, the literature identifies 
major concerns. The most significant is the “black-
box” problem, which refers to the opacity of AI mod-
els and the inability of users to fully understand the 
decision-making process (Director, 2025; Şahin et al., 
2025). This lack of transparency raises challenges for 

auditability and accountability, particularly in high-
stakes environments like banking, where explain-
ability is a regulatory requirement. Furthermore, 
data bias presents another challenge. If the train-
ing data used in AI systems is incomplete or unbal-
anced, the resulting models may produce skewed or 
discriminatory outputs. Díaz-Rodríguez et al. (2023) 
highlight that data privacy, fairness, and informed 
consent are ethical dimensions that must accom-
pany algorithmic design (Taqa, 2025). Consequently, 
scholars call for explainable AI frameworks that 
preserve both interpretability and efficiency, ensur-
ing accountability and fairness in financial decision-
making. Balancing model transparency with ana-
lytical sophistication remains an essential research 
frontier for predictive finance in the GCC and be-
yond (Al-Daoud & Abu-AlSondos, 2025).

AI and predictive analytics are also recognized for 
their ability to improve efficiency, cost-effectiveness, 
and customer relationship management. The auto-
mation of data-intensive tasks enhances productivi-
ty and reduces manual errors, enabling institutions 
to focus on strategic priorities (Mogaji & Nguyen, 
2022; Schmitt, 2023). Risk management, a core 
banking function, benefits significantly from AI 
integration. Predictive analytics enables proactive 
risk assessment, allowing institutions to identify 
potential losses before they occur and to strength-
en their resilience against financial shocks (Nair 
et al., 2024; Morshed, 2024c). Moreover, AI trans-
forms customer engagement strategies. Through 
advanced segmentation and behavioral analysis, 
institutions can predict consumer needs, tailor fi-
nancial products, and design personalized market-
ing strategies (Kasem et al., 2024; Koskelainen et 
al., 2023). Such personalization not only enhanc-
es satisfaction but also fosters long-term loyalty. 
Nevertheless, scholars warn that innovation must 
align with ethical standards. Burr and Leslie (2023) 
and Morshed (2025a) underline the necessity of 
fairness and transparency in AI deployment, call-
ing for robust ethical governance frameworks that 
balance innovation with social responsibility. Thus, 
AI’s contribution to operational and customer value 
creation must be weighed against moral, regulatory, 
and security concerns (Nastoska et al., 2025).

While optimism dominates much of the litera-
ture, numerous studies raise cautionary notes 
about the risks and unintended consequences of 



34

Banks and Bank Systems, Volume 21, Issue 1, 2026

http://dx.doi.org/10.21511/bbs.21(1).2026.03

AI in finance. The opacity of machine-learning 
systems remains a persistent problem, as many 
models still operate as incomprehensible “black 
boxes” (Brożek et al., 2023; Hassija et al., 2024). 
This lack of explainability complicates the verifi-
cation of outcomes and threatens accountability 
in decision-making. Data integrity and bias fur-
ther constrain AI’s reliability. Poor-quality or in-
complete data may lead to erroneous predictions 
with far-reaching financial implications (Ooi et al., 
2023; Roshanaei, 2024). The growing dependence 
on personal and financial data also introduces 
privacy and data protection risks. Berman et al. 
(2024) stress that responsible AI requires main-
taining confidentiality and protecting individuals’ 
consent rights. Mühlhoff (2023) warns that exist-
ing laws and regulatory frameworks remain insuf-
ficient to address these emerging challenges, wid-
ening the gap between innovation and oversight. 
Consequently, a dual narrative persists in the ac-
ademic discourse – one celebrating AI’s capacity 
to improve efficiency and innovation (Alsaghir, 
2023) and another emphasizing the ethical risks 
associated with automation. This tension high-
lights the urgent need for flexible, adaptive regula-
tion that ensures technological advancement does 
not compromise transparency and accountability 
in financial institutions (Oreqat, 2021).

Taken together, the reviewed literature identifies 
clear gaps in both theory and practice. Although 
extensive conceptual work exists, there remains a 
shortage of empirical research directly compar-
ing AI-based predictive analytics with traditional 
financial modeling methods in realistic banking 
environments. Most studies rely on theoretical 
discussions or isolated case analyses without ro-
bust quantitative validation. Furthermore, limited 
attention has been given to the regulatory and eth-
ical dimensions of AI adoption in the GCC, where 
financial ecosystems are characterized by strict 
oversight and emerging digital transformation 
policies. Addressing these research gaps is vital for 
understanding how AI-based predictive models 
outperform conventional methods and how in-
stitutions can leverage such technologies within 
ethical and regulatory constraints. 

Therefore, this study aims to evaluate the compar-
ative impact of AI-driven predictive analytics on 
forecasting accuracy, operational efficiency, risk 

management, and customer engagement in GCC 
financial institutions. The following hypotheses 
are proposed based on the insights derived from 
the literature:

H1: AI-driven predictive analytics demonstrate 
higher predictive accuracy than traditional 
financial models.

H2: The adoption of AI-driven analytics signifi-
cantly enhances operational efficiency in fi-
nancial institutions.

H3: AI-driven analytics improve risk-manage-
ment capabilities more effectively than tradi-
tional approaches.

H4: AI-driven analytics generate deeper cus-
tomer insights, enhancing satisfaction and 
retention.

2. METHODS

This study adopted a quantitative cross-sectional 
design to evaluate the comparative performance 
of artificial-intelligence (AI)-driven and tradi-
tional predictive models within financial institu-
tions across the Gulf Cooperation Council (GCC). 
The aim was to provide empirical evidence on how 
predictive analytics approaches influence insti-
tutional performance metrics and support data-
driven decision-making and policy formulation. 
Following the conventions of quantitative research 
in finance and technology adoption (Khattak et al., 
2023), the design combined survey-based percep-
tion data with secondary financial indicators to 
obtain both subjective and objective measures of 
predictive model effectiveness.

The population comprised financial institutions 
operating in the Arab Gulf region, including com-
mercial banks, insurance companies, investment 
houses, and financial-technology firms. A pur-
posive sampling method was employed to ensure 
sectoral and geographical coverage. The final sam-
ple included 20 institutions from six GCC coun-
tries – the United Arab Emirates, Saudi Arabia, 
Bahrain, Kuwait, Qatar, and Oman. Institutions 
were selected according to active implementation 
of predictive technologies in areas such as credit-
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risk modeling, fraud detection, and customer ana-
lytics. Because AI adoption remains limited in the 
region, the sample was considered representative 
of early adopters. In total, 152 decision-makers 
participated, typically between five and ten re-
spondents per institution, representing manage-
rial and analytical roles.

A structured questionnaire was designed to mea-
sure perceptions of model effectiveness across four 
performance domains: predictive accuracy, opera-
tional efficiency, risk-management effectiveness, 
and customer satisfaction. The instrument con-
sisted of 30 items rated on a five-point Likert scale 
ranging from “strongly disagree” (1) to “strongly 
agree” (5). Each construct was operationalized fol-
lowing established measures in financial analytics 
literature, including predictive accuracy, opera-
tional efficiency, risk-management effectiveness, 
and customer satisfaction (Mamakou et al., 2024). 
The questionnaire was pre-tested with three insti-
tutions to ensure clarity and contextual relevance. 
Reliability analysis confirmed internal consisten-
cy, with Cronbach’s alpha values above 0.80 across 
all constructs, exceeding recommended thresh-
olds for social-science research.

A detailed overview of the sampled institutions in-
cluded in the study is provided in Appendix Table 
1, which summarizes their distribution across 
countries and financial sectors. This breakdown 
supports the representativeness of the sample and 
clarifies the institutional coverage of the analysis.

Primary data were complemented by five years of 
secondary financial information obtained from 
institutional reports and Bloomberg databases. 
These data included operational costs, revenues, 
profit margins, and macro-level indicators such as 
interest-rate trends and market indices, providing 
an objective baseline for comparing AI-based and 

traditional prediction models.

The independent variable was the type of pre-
dictive model (AI-driven = 1, traditional = 0). 
Dependent variables represented institutional out-
comes: predictive accuracy, operational efficiency, 
risk-management effectiveness, and customer sat-
isfaction. Three control variables were included – 
institution size (Hasan & Lu, 2023), market con-
ditions, and regulatory environment (Ahmad et 
al., 2023) – to isolate the effect of predictive-model 
type from contextual influences.

Data were analyzed using IBM SPSS Statistics 27. 
Descriptive statistics summarized the character-
istics of institutions and constructs. ANOVA was 
employed to examine mean differences across 
model types, and multivariate regression assessed 
the effect of predictive-model type on institutional 
outcomes while controlling for size, market, and 
regulatory factors (Guo et al., 2023). Model ad-
equacy was evaluated using R-squared, adjusted 
R-squared, F-statistic, mean-squared error (MSE), 
root-mean-squared error (RMSE), and informa-
tion-criterion measures, such as AIC and BIC, 
to ensure parsimonious yet robust specification. 
Detailed numerical outputs appear in the Results 
section.

Ethical approval for this research was obtained 
from Al-Zaytoonah University of Jordan (ZUJ-
BUS-2025-Feb-ETHICS-1213). Participation was 
voluntary, informed consent was secured from all 
respondents, and confidentiality of institution-
al and individual data was maintained in accor-
dance with academic-ethics standards.

All input data used in this study have been de-
posited in an open-access Zenodo repository to 
ensure transparency and reproducibility (https://
doi.org/10.5281/zenodo.18363032). The dataset is 

Table 1. Distribution of sampled institutions by country and sector

Country Banks Insurance Fintech Investment Total

United Arab Emirates 3 1 1 – 5

Saudi Arabia 2 1 1 – 4

Bahrain 1 1 1 – 3

Kuwait 1 1 1 – 3

Qatar 2 1 – – 3

Oman 1 – 1 – 2

Total 10 5 5 – 20
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original and was generated specifically for this 
research; it has not been used in any prior pub-
lications. Making the data publicly available sup-
ports verification, facilitates future research, and 
aligns with open-science standards. In addition, 
the full questionnaire instrument used for prima-
ry data collection is provided in the Appendix to 
support clarity, replicability, and methodological 
transparency.

3. RESULTS

Descriptive and inferential analyses were con-
ducted to assess the comparative effectiveness of 
AI-driven and traditional predictive models in 
GCC financial institutions. The empirical results 
confirm that AI adoption produces consistent im-
provements in predictive accuracy, operational ef-
ficiency, risk-management effectiveness, and cus-
tomer satisfaction.

The descriptive statistics summarized in Table 
2 shows that institutions employing AI-driven 
models consistently outperform those relying on 
traditional techniques. Mean predictive accu-
racy reached 91.5% for AI models versus 83.5 % 
for traditional ones, while operational efficiency 
rose from 12% to 19.5%. Risk-management and 
customer-satisfaction scores were likewise higher 
for AI adopters, confirming that algorithmic ana-
lytics enhance both financial and service perfor-
mance (Ramzani et al., 2024).

Model-fit statistics in Table 3 confirm robustness: 
R² = 84.09%, Adjusted R² = 83.87%, F = 389.7, with 
low MSE and RMSE values. The AIC and BIC in-
dices demonstrate strong explanatory capacity 
and parsimony, validating the reliability of the 
model specification.

Table 3. Model-fit indicators for multivariate 
regression analysis

Measure Value Interpretation
R-squared (R²) 84.09% Explains 84.09% of variance

Adjusted R² 83.87% Adjusted for predictors

F-statistic 389.7 Model significance
MSE 2.88 Average squared error

RMSE 1.7 Root mean squared error

AIC 1178.3 Model quality

BIC 1196.8 Model quality with penalty

ANOVA results presented in Tables 4-7 confirm 
statistically significant mean differences between 
AI-driven and traditional predictive models 
across all examined dimensions (p < 0.001). These 
findings collectively verify that the type of predic-
tive model substantially affects institutional per-
formance outcomes in GCC financial institutions.

For predictive accuracy, the exceptionally high 
F-statistic in Table 4 demonstrates that AI-based 
models deliver markedly greater forecasting preci-
sion. This superiority stems from their ability to 
detect complex, nonlinear interactions among fi-
nancial variables that conventional statistical ap-
proaches often overlook, resulting in more reliable 
outcome estimation (Vancsura et al., 2025).

Table 2. Descriptive statistics of key study variables

Variable Description Type of 

Data
Group Mean Median S.D Range N

Predictive Accuracy (%) Dependent
AI-driven 91.5 92 1.5 88-95 152

Traditional 83.5 84 2 80-87 152

Operational Efficiency (%) Dependent
AI-driven 19.5 19 1 17-22 152

Traditional 12 12 1 10-14 152

Risk-Management Effectiveness (Score) Dependent
AI-driven 9.3 9 0.5 8-10 152

Traditional 7 7 0.8 6-8 152

Customer Satisfaction (Score) Dependent
AI-driven 8.5 9 0.5 8-9 152

Traditional 6.5 7 0.5 6-7 152

Institution Size (Total Assets USD B) Control
AI-driven 55 55 10 35-75 152

Traditional 45 45 10 35-55 152

Market Conditions (Index) Control
AI-driven 5.8 5.8 0.2 5.4-6.2 152

Traditional 5.2 5.2 0.2 4.8-5.6 152

Regulatory Environment (Score) Control
AI-driven 8.9 9 0.3 8.3-9.5 152

Traditional 8.1 8 0.3 7.5-8.7 152
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Operational efficiency also shows a significant im-
provement in Table 5, confirming that AI integra-
tion streamlines workflows and automates repeti-
tive data tasks. Such automation reduces opera-
tional costs, accelerates analytical processing, and 
minimizes human error – benefits consistent with 
prior empirical observations that AI enhances 
productivity through self-optimizing algorithms.

In terms of risk-management effectiveness, Table 
6 indicates that institutions using AI achieve su-

perior results in identifying and mitigating poten-
tial risks. Intelligent systems continuously analyze 
large and dynamic data flows, enabling earlier 
detection of anomalies and emergent financial 
threats that might remain unnoticed under tradi-
tional frameworks.

Finally, customer satisfaction also increases signif-
icantly, as reported in Table 7. The improvement 
reflects the capacity of AI-driven models to pro-
vide personalized, timely, and adaptive services 

Table 4. ANOVA – Predictive accuracy

Source Sum of Squares df F-statistic p-value

Model Type 4 864.00 1 4.23 × 10²⁹ 0

Residual ≈ 0 302 – –

Table 5. ANOVA – Operational efficiency

Source Sum of Squares df F-statistic p-value

Model Type 4 275.00 1 1.31 × 10³¹ 0

Residual ≈ 0 302 – –

Table 6. ANOVA – Risk-management effectiveness

Source Sum of Squares df F-statistic p-value

Model Type 402.04 1 2.69 × 10³⁰ 0

Residual ≈ 0 302 – –

Table 7. ANOVA – Customer satisfaction

Source Sum of Squares df F-statistic p-value

Model Type 304.00 1 1.69 × 10³⁰ 0

Residual ≈ 0 302 – –

Figure 1. ANOVA summary of performance effects
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that align closely with customer needs and be-
havioral patterns. These results collectively affirm 
that AI not only improves technical precision and 
internal efficiency but also strengthens client re-
lationships and institutional resilience across the 
GCC financial sector.

Regression analyses reported in Tables 8-11 quan-
tify the influence of predictive-model type on in-
stitutional performance while controlling for or-
ganization size, market conditions, and regulatory 
environment. The results show a consistent and 
statistically significant advantage of AI-driven 
models across all outcome variables, confirming 
their robustness and broad applicability in the 
GCC financial context.

For predictive accuracy, the model-type coefficient 
(β = 8.209, p < 0.001) indicates an improvement of 
roughly 8 %. This confirms that AI algorithms ex-

tract complex, nonlinear patterns that traditional 
techniques cannot capture, producing more reli-
able forecasts. The insignificance of control vari-
ables suggests that this advantage holds across in-
stitutions of varying size and regulatory intensity 
(Mennella et al., 2024).

Regarding operational efficiency, the coefficient (β 
= 7.457, p < 0.001) reveals a 7.46 % performance 
gain. The finding reflects process automation and 
faster data handling that shorten decision cycles 
and reduce manual errors. Efficiency benefits ap-
pear uniform across different institutional scales, 
consistent with evidence that self-learning systems 
enhance productivity regardless of size (Patrício et 
al., 2025).

For risk-management effectiveness, the positive 
coefficient (β = 2.289, p < 0.001) demonstrates 
that AI facilitates proactive risk detection through 

Table 8. Predictive accuracy model summary

Variable Coefficient Std. Error t-value p-value

Constant 85.454 3.882 22.013 < 0.001

Model Type 8.209 0.467 17.561 < 0.001

Institution Size – 0.001 0.009 – 0.119 0.905

Market Conditions – 0.128 0.531 – 0.240 0.811

Regulatory Environment – 0.130 0.335 – 0.388 0.698

Table 9. Operational efficiency model summary

Variable Coefficient Std. Error t-value p-value

Constant 11.547 0.886 13.034 < 0.001

Model Type 7.457 0.106 70.291 < 0.001

Institution Size – 0.012 0.020 – 0.626 0.532

Market Conditions – 0.228 0.121 – 1.884 0.061

Regulatory Environment 0.320 0.076 4.214 < 0.001

Table 10. Risk-management effectiveness model summary

Variable Coefficient Std. Error t-value p-value

Constant 6.107 1.213 5.036 < 0.001

Model Type 2.289 0.140 16.330 < 0.001

Institution Size – 0.004 0.010 – 0.420 0.675

Market Conditions – 0.139 0.162 – 0.860 0.391

Regulatory Environment 0.228 0.099 2.300 0.022

Table 11. Customer satisfaction model summary

Variable Coefficient Std. Error t-value p-value

Constant 5.884 1.173 5.015 < 0.001

Model Type 1.838 0.141 13.008 < 0.001

Institution Size – 0.003 0.003 – 0.905 0.366

Market Conditions – 0.048 0.161 – 0.301 0.764

Regulatory Environment 0.124 0.101 1.219 0.224
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high-volume, real-time analysis. The regulatory-
environment variable (β = 0.228, p = 0.022) is al-
so significant, implying that stronger governance 
frameworks magnify AI’s risk-control benefits 
(Bader et al., 2025).

Finally, customer satisfaction improves by 1.838 
points (p < 0.001), confirming that AI-based analyt-
ics personalize services and increase responsiveness 
(Marti et al., 2024). None of the remaining control 
factors is significant, showing that customer-expe-
rience gains stem primarily from technological ca-
pability rather than institutional context.

Overall, the regression outcomes corroborate the 
ANOVA findings: AI-driven predictive analytics 
consistently enhance forecasting accuracy, opera-
tional performance, risk oversight, and client sat-
isfaction across GCC financial institutions.

Overall, the empirical findings clearly establish 
that AI-driven predictive analytics significantly 
outperform traditional models in every examined 
dimension. The results substantiate all proposed 
hypotheses and demonstrate that algorithmic in-
telligence enhances financial accuracy, operation-
al efficiency, risk mitigation, and customer value 
creation within GCC financial institutions. High 
explanatory power and consistent significance 
levels across models underscore the reliability of 
these results and their relevance for strategic tech-
nology adoption.

The results demonstrate that AI adoption signifi-
cantly improves predictive accuracy, operational 
efficiency, risk-management effectiveness, and 
customer satisfaction. These findings confirm all 
proposed hypotheses (H1-H4) and reinforce the 
theoretical assumption that advanced technolo-
gies, when aligned with institutional conditions, 
generate measurable performance advantages

4. DISCUSSION

This study investigated whether AI-driven pre-
dictive analytics outperform traditional financial 
models within GCC financial institutions.

The superior predictive accuracy of AI-based 
models highlights their ability to capture com-

plex, nonlinear patterns and rapidly adapt to dy-
namic financial environments – capabilities that 
traditional models lack. This evidence supports 
the Technology Acceptance Model (TAM) and 
Diffusion of Innovation (DoI) frameworks, which 
emphasize performance expectancy and per-
ceived usefulness as central to adoption (Abraham 
et al., 2022). The results also mirror Ramzani et 
al. (2024), who found that AI enhances forecast-
ing reliability in banking operations. By demon-
strating consistent accuracy improvements across 
institutions, the study confirms that perceived 
usefulness translates into tangible forecasting and 
decision-making benefits.

The improvement in operational efficiency further 
illustrates AI’s transformative role. A 7.46 % in-
crease in efficiency reflects the automation of data 
processing and the reduction of manual interven-
tion. These findings correspond with Alsmadi and 
Alrawashdeh (2025), who noted that automation 
streamlines financial workflows and minimizes 
errors. From a resource-based-view perspective, 
AI constitutes an organizational capability that 
converts data resources into operational gains. The 
non-significance of institution size implies scal-
ability, meaning both large and mid-sized institu-
tions benefit equally from predictive automation.

In risk management, AI’s analytical depth pro-
vides institutions with proactive risk identifica-
tion and mitigation capabilities. The significant 
coefficient for the regulatory environment (β = 
0.228, p = 0.022) demonstrates that strong gov-
ernance frameworks enhance AI’s effectiveness 
(Alshehadeh et al., 2025). This supports the Unified 
Theory of Acceptance and Use of Technology 
(UTAUT), which identifies facilitating condi-
tions – such as regulation and ethics – as key to 
sustained technology utilization (Mennella et al., 
2024). The result also underscores that regulation 
does not constrain innovation; rather, it strength-
ens institutional trust and algorithmic account-
ability when appropriately structured.

The findings related to customer satisfaction con-
firm that AI improves service personalization 
and response timeliness. AI-enabled systems al-
low financial institutions to anticipate customer 
needs and deliver adaptive services, strengthen-
ing engagement and retention (Marti et al., 2024; 
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Morshed et al., 2024). The absence of significant 
market or institutional effects indicates that satis-
faction gains arise mainly from technology rather 
than context, reflecting AI’s potential to standard-
ize high-quality customer experiences across di-
verse financial environments.

Taken together, the results demonstrate that AI 
integration enhances performance across tech-
nical, operational, and relational dimensions. 
Theoretically, this extends TAM and DoI by veri-
fying that perceived usefulness and innovation 
compatibility translate into measurable institu-
tional performance. Practically, the study empha-
sizes that AI adoption should be accompanied 
by robust ethical and regulatory frameworks to 
sustain transparency and fairness (Burr & Leslie, 

2023). GCC regulators are encouraged to expand 
innovation sandboxes and AI governance mecha-
nisms, while financial managers should invest in 
explainable, auditable systems that align automa-
tion with compliance.

Although the findings are robust, the study’s 
cross-sectional design limits causal inference, and 
the purposive sample may not fully capture sec-
toral diversity. Future research should employ lon-
gitudinal and comparative designs to explore the 
evolution of AI adoption and its interaction with 
changing policy environments. Overall, this study 
confirms that AI-driven predictive analytics serve 
as a catalyst for sustainable financial transforma-
tion in the GCC, balancing technological innova-
tion with accountability and institutional trust.

CONCLUSION

This study examined the comparative impact of AI-driven and traditional predictive models on institu-
tional performance within Gulf Cooperation Council financial institutions. The empirical analysis con-
firmed that AI adoption substantially enhances predictive accuracy, operational efficiency, risk-man-
agement effectiveness, and customer satisfaction, offering a comprehensive picture of its transformative 
role in regional finance.

Theoretically, the findings extend the Technology Acceptance Model, Diffusion of Innovation, and 
Unified Theory of Acceptance and Use of Technology by demonstrating that perceived usefulness and 
facilitating conditions translate into measurable organizational outcomes. AI’s adaptability and learn-
ing capacity allow financial institutions to move beyond descriptive analytics toward proactive, data-
driven decision-making.

From a practical standpoint, financial managers are encouraged to invest in explainable AI systems that 
integrate transparency, fairness, and accountability. Regulators in GCC countries should continue devel-
oping innovation sandboxes and AI-ethics frameworks to ensure that technological advancement aligns 
with compliance and public trust. The combination of robust governance and responsible innovation can 
maximize the efficiency gains revealed in this study while mitigating algorithmic and ethical risks.

Although limited by its cross-sectional design and purposive sampling, this research provides a strong 
empirical basis for future longitudinal and comparative investigations. Overall, the study demonstrates 
that AI-based predictive analytics constitute a strategic asset for building sustainable, resilient, and 
customer-centric financial institutions in the Gulf region.
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APPENDIX A

Table A1. Distribution of sampled institutions by country and sector

Country Banks Insurance Fintech Investment Total

United Arab Emirates 3 1 1 – 5

Saudi Arabia 2 1 1 – 4

Bahrain 1 1 1 – 3

Kuwait 1 1 1 – 3

Qatar 2 1 – – 3

Oman 1 – 1 – 2

Total 10 5 5 – 20

APPENDIX B. QUESTIONNAIRE ITEMS AND CONSTRUCT 

MAPPING

Survey Title: AI-Driven and Traditional Predictive Models Performance Survey
Target Respondents: Managers, analysts, risk officers, data/IT specialists in GCC financial institutions
Estimated Time: 7-10 minutes

Section 1: Participant information

Instructions:

This survey examines your institution’s use of predictive models (AI-driven or traditional). Your re-
sponses are anonymous and confidential.

Q1. Country of your institution

☐ United Arab Emirates
☐ Saudi Arabia
☐ Bahrain
☐ Kuwait
☐ Qatar
☐ Oman

Q2. Type of institution

☐ Bank
☐ Insurance company
☐ FinTech firm
☐ Investment/Asset management
☐ Other (please specify): _____________

Q3. Your department

☐ Risk management
☐ Credit/Loans
☐ IT/Data analytics
☐ Customer services
☐ Operations
☐ Other: ____________
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Q4. Years of experience

☐ Less than 2 years
☐ 2–5 years
☐ 6–10 years
☐ More than 10 years

Q5. What type of predictive model does your institution primarily use?

☐ AI-driven predictive model (machine learning / deep learning)
☐ Traditional statistical model (regression, time-series, scoring models)
☐ Both in combination
☐ Not sure

Section 2: Predictive model performance

Instructions:

Please indicate the extent to which you agree with each statement.
1 = Strongly Disagree  5 = Strongly Agree

All items are presented in a real questionnaire grid exactly as used in institutional surveys.

Table B1. Predictive accuracy (How accurate and reliable is your predictive model?)
Item Code Statement 1 2 3 4 5

PA1 The model generates forecasts with high accuracy

PA2 The model reduces forecasting errors compared to past tools
PA3 The model captures important market and financial trends
PA4 The model enhances the reliability of financial decisions
PA5 Forecasts from this model closely match real outcomes

PA6 The model handles complex and high-volume datasets

PA7 The model enhances risk and performance prediction quality
PA8 Overall, this model improves prediction accuracy

Table B2. Operational efficiency (How well does the model improve internal operations?)
Item Code Statement 1 2 3 4 5

OE1 The model reduces the time required for analytical tasks
OE2 The model automates repetitive processes effectively
OE3 The model reduces reliance on manual data work

OE4 The model improves workflow efficiency
OE5 The model helps decrease operational costs
OE6 The model speeds up reporting and decision processes
OE7 The model increases overall staff productivity

Table B3. Risk-management effectiveness (How well does the model support risk identification  
and mitigation?)

Item Code Statement 1 2 3 4 5

RM1 The model improves early detection of financial risks
RM2 The model identifies anomalies more accurately
RM3 The model helps anticipate emerging threats
RM4 The model offers clear insights into risk exposures
RM5 The model supports timely and effective mitigation actions
RM6 The model strengthens compliance with regulatory requirements

RM7 Overall, the model improves risk-management performance
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Table B4. Customer satisfaction (How does the model influence customer experience?)

Item Code Statement 1 2 3 4 5

CS1 The model enhances service personalization
CS2 The model anticipates customer needs more accurately
CS3 The model improves the relevance of the services offered
CS4 The model improves responsiveness to customer inquiries

CS5 The model increases customer trust in digital services

CS6 The model provides better targeting of financial products
CS7 Customers report higher satisfaction with model-supported services
CS8 Overall, the model improves customer experience

Section 3: General assessment

Q6. Overall, how satisfied are you with your institution’s current predictive 
model?

1 ☐ 2 ☐ 3 ☐ 4 ☐ 5 ☐

Q7. In your opinion, does AI adoption improve institutional performance?

☐ Yes
☐ No
☐ Partially
☐ Not sure

Q8. Would you recommend expanding AI use in your institution?

☐ Yes
☐ No
☐ Maybe
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