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Complex socio-technical systems consist of diverse human, technological, and organizational components that interact in

non-linear and often unpredictable ways across various industrial domains. The Functional Resonance Analysis Method

(FRAM) was developed to address the need for understanding and modeling how performance emerges in these dynamic

systems, particularly focusing on the mechanisms behind everyday performance variability. Rather than interpreting

outcomes through a predefined model, FRAM serves as a method-as-model—its primary aim is to construct

representations of how things happen, enabling both qualitative and, more recently, quantitative analyses to assess risk.

In the aviation sector, robust data collection mechanisms such as Safety Reporting Systems and Flight Data Monitoring

(FDM) have been established under the Safety Management System (SMS) framework. Flight data, typically recorded via

crash-survivable Flight Data Recorders (FDRs) and more accessible Quick Access Recorders (QARs), is routinely used in

FDM programs to identify operational safety risks. However, these programs often adopt a Safety-I perspective, focusing

on the absence of failures without accounting for the complex interdependencies among hazards.

This paper introduces FRAM-FDM, a quantitative approach that integrates FRAM with FDM to enhance the modeling and

analysis of flight crew performance variability. FRAM offers a holistic framework for capturing system behavior, while FDM

provides empirical data to quantify variability in specific FRAM functions. These quantified variabilities are then

aggregated using linear regression techniques, enabling the construction of scenario-based models within the FRAM

Model Visualiser. This integrated approach supports a more nuanced understanding of operational dynamics and

contributes to proactive safety management in aviation.
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