E-ISSN: 2981-1589 | P-ISSN: 2981-1570

Financial and Banking Strategic Studies

www journal-fbs.com

Fin. Bank. Stra. Stud. Vol. 4, No. 2 (2026) 210-240.

Paper Type: Original Article

Development of a Multi-Criteria Decision-Making Framework
for Prioritizing Artificial Intelligence Applications in the
Banking Industry

Seyyed Mohsen Hosseini”
Bank Sepah Researchers’ Club; mohsen.hssn419@gmail.com.

Citation:

E :[m] Hosseini, S. M. (2026). Development of a multi-criteria decision-making framework for prioritizing

F; artificial intelligence applications in the banking industry. Financial and Banking Strategic Studies,
4(2), 210-240.

[=]:

Received: 13/06/2026 Reviewed: 14/07/2026 Revised: 28/08/2026 Accepted: 23/10/2026

Abstract

Purpose: The purpose of this study is to identify and prioritize Artificial Intelligence (Al) applications in the banking industry and to
develop a decision-making framework to assist bank managers in allocating resources and selecting investment priorities for Al
projects.

Methodology: This study is applied in terms of purpose and descriptive-analytical in terms of methodology, based on a Multi-Criteria
Decision-Making (MCDM) approach. First, the main applications of Al and the criteria affecting their prioritization will be identified
through a structured review of previous studies. Subsequently, the initial criteria and alternatives will be validated and refined using
the Delphi method and the opinions of experts in banking, information technology, and Al. After determining the final criteria, the
Best-Worst Method (BWM) will be used to determine the weights of the criteria, and the Technique for Order Preference by Similarity
to Ideal Solution (TOPSIS) will be employed to rank Al applications. Finally, sensitivity analysis will be conducted based on changes
in the criteria weights to assess the robustness of the results

Findings: Based on the review of previous studies, applications such as fraud detection, credit assessment and scoring, risk
management, anti-money laundering, customer services and chatbots, process automation, identity verification, and cybersecurity have
been identified as initial alternatives. In addition, six preliminary dimensions, including economic value, operational value, risk and
security value, customer value, implementation feasibility, and regulatory and responsible Al requirements, have been identified for
evaluating and prioritizing these applications. The Delphi results are expected to validate and refine these criteria and provide the basis
for determining their weights and ranking Al applications in the banking industry.

Originality/Value: The contribution of this study lies in developing a banking-specific framework that, unlike studies focusing solely
on Al applications or Al adoption factors, simultaneously compares multiple Al applications based on a set of economic, operational,
risk and security, customer, implementation feasibility, and regulatory and responsible Al criteria. The integration of a literature review,
Delphi, BWM, and TOPSIS enables the combination of scientific evidence and expert judgments and provides a systematic decision-
support tool for prioritizing Al investments in the banking industry.

Keywords: Artificial intelligence, Banking, Prioritization, Multi-criteria decision-making, Best-worst method, TOPSIS, Responsible
artificial intelligence.
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Table 3- Characteristics of the expert panel.
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Table 5- Results of the first round of delphi for applications and evaluation criteria item.
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Table 6- Frequency of best and worst criterion selection by experts.
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Table 7- CR of experts' questionnaires.
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Table 8- Final (aggregated) weights of evaluation criteria.
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Table 9- BWM weight sensitivity analysis results.
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Table 10- Ranking results of artificial intelligence applications using the TOPSIS method.
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Table 11- Summary of sensitivity analysis results for Al application rankings across 36 scenarios.
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