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Abstract

This study aimed to design an anti-money laundering detection model based on financial network analysis, machine learning, and abnormal
transactional patterns. This qualitative exploratory study was conducted among anti-money laundering experts, compliance managers,
banking risk specialists, internal auditors, and financial data scientists in Tehran. Eighteen participants were selected using purposive and
snowball sampling. Data were collected only through semi-structured interviews. Interviews continued until theoretical saturation was
achieved; saturation emerged at the sixteenth interview, and two additional interviews were conducted to confirm data adequacy. All
interviews were recorded with permission, transcribed verbatim, anonymized, and analyzed through thematic analysis using NVivo
software. Open coding, axial grouping, constant comparison, analytical memoing, peer review, and member checking were used to
enhance credibility, dependability, and confirmability. The analysis identified five main categories: “data infrastructure and integration of

9 <l

information sources,” “financial network analysis and detection of hidden relationships,” “identification of abnormal transactional

29 <

patterns,” “machine learning, risk scoring, and false-positive reduction,” and “model governance, explainability, and ethical-regulatory
requirements.” Participants argued that traditional threshold-based monitoring systems are insufficient for identifying complex laundering
schemes. They emphasized the necessity of combining transaction data, know-your-customer information, beneficial ownership links,
temporal account behavior, graph-based indicators, and investigator feedback to generate dynamic and explainable risk scores. The
proposed model suggests that integrating network analytics, machine learning, and behavioral transaction indicators can improve the
detection of suspicious money laundering patterns, reduce inefficient alerts, and support risk-based prioritization in compliance operations.
However, the effective implementation of such a model depends on data quality, algorithmic explainability, privacy protection, continuous
human oversight, model validation, and regulatory alignment.

Keywords: Money laundering, financial network analysis, machine learning, abnormal transactions, anti-money laundering, anomaly

detection.
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