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Abstract

Objective: Money laundering is a multifaceted crime that extends beyond
national borders and affects both private and public institutions. It
undermines economic stability and erodes public trust by transforming illicit
funds, often derived from crimes such as drug trafficking and corruption, into
the legal financial stream without detection. In recent decades, global efforts
have intensified to curb money laundering through a combination of legal
frameworks, international conventions, and stringent regulatory measures.
Central to these efforts is the health of the banking system, which—as a
primary gateway for capital flows—plays a pivotal role in either facilitating
or preventing such illicit activities. In this context, indicators of banking
performance, notably return on assets (ROA) and liquid assets to total assets
ratio, serve as key measures of financial efficiency and resilience. High ROA
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levels may signal robust internal controls and effective risk management,
theoretically reducing the propensity for banks to be used as conduits for
money laundering. Conversely, liquid assets to total assets ratio levels
indicate a bank's capacity to meet short-term obligations, yet their direct
influence on vulnerability to money laundering remains ambiguous. This
study is motivated by the need to empirically investigate these relationships
within the unique framework of Iran’s banking sector using advanced
statistical modeling.

Method: This research adopts an applied, correlational design aimed at
examining the relationship between banking system health and money
laundering. A sample of eight Iranian banks—selected to represent diversity
in size, market share, and service provision—was analyzed over the period
2008 to 2023. The study employs a copula-based approach, which allows for
the construction of a joint multivariate distribution from known marginal
distributions. Specifically, the marginal distribution of ROA and liquid assets
to total assets ratio is assumed to follow a t-location-scale model, while money
laundering is best described by an inverse Gaussian distribution. To capture
the intricate and potentially asymmetric dependency structures among these
variables, a suite of 25 copula models was estimated. Bayesian estimation
through Markov Chain Monte Carlo (MCMC) simulation was used to derive
the posterior distributions of the copula parameters, thereby reducing
uncertainty and enhancing the precision of model estimates. Correlation
measures such as Kendall’s tau, Spearman’s rho, and Pearson’s coefficient
were also computed to support the copula-based findings. Model selection
was guided by traditional criteria including the Akaike Information Criterion
(AIC), Bayesian Information Criterion (BIC), and error metrics such as RMSE
and NSE, ensuring that the optimal model was chosen for each variable pair.
Results: The empirical findings reveal a statistically significant, inverse, and
asymmetric dependency between ROA and money laundering. In essence, an
increase in ROA is associated with a decreased likelihood of money
laundering activities. This relationship was corroborated by significant
correlation coefficients (Kendall’s tau, Spearman’s rho, and Pearson’s
coefficient), indicating that higher bank efficiency and profitability foster
stronger internal controls and reduce banks’ vulnerability to illicit financial
flows. In contrast, the analysis demonstrates that the relationship between
bank liquid assets to total assets ratio and money laundering is not
statistically significant. The absence of a significant link suggests that liquid
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assets to total assets ratio—whether high or low—does not directly influence
the exposure of banks to money laundering. Instead, this phenomenon may
be more strongly affected by regulatory and enforcement practices that
emphasize transparency and structural reforms over mere liquid assets to
total assets ratio management. Among the copula models tested, the Raftery
copula provided the best fit for characterizing the dependency between ROA
and money laundering (with RMSE = 0.0924 and NSE = 0.9874), while the
BB1 copula proved most effective in capturing the liquid assets to total assets
ratio-money laundering relationship (RMSE = 0.0846 and NSE = 0.9882). The
application of MCMC techniques further strengthened the robustness of these
estimations by offering precise posterior parameter distributions and
effectively mitigating the risk of convergence on local optima. These results
highlight the critical role of financial performance—especially measured
through profitability metrics—in deterring money laundering, and they
suggest that enhancing operational efficiency should be a priority for
policymakers and banking regulators.

Conclusion: The study concludes that a healthy banking system, as evidenced
by higher ROA, serves as an effective barrier against money laundering.
Improved financial efficiency is linked to enhanced internal controls and risk
management practices, thereby reducing the probability of banks being
exploited for the circulation of illicit funds. Although liquid assets to total
assets ratio does not exhibit a direct significant effect on money laundering,
the findings underscore the importance of robust regulatory frameworks,
increased transparency, and advanced surveillance technologies.
Policymakers are advised to focus on initiatives that bolster bank
performance and strengthen oversight mechanisms. Future research should
consider incorporating additional variables—such as financial transparency,
digital banking technologies, and international regulatory influences—to
provide a more comprehensive understanding of the multifaceted dynamics
underlying money laundering prevention.
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