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Abstract

To ensure a safe aviation environment, developing an analytic system to assess the safety performance and
discover the potential hazards of airlines is a must. This study begins with clarifying the characteristics of
aviation safety system through different viewpoints— accident causes, system components, accident formations
and system operations. It follows to construct a comprehensive and hierarchical framework of airline safety
system. On the basis of the proposed framework, the affecting factors in each level of the hierarchical structure
were explored one by one, and their corresponding indicators and measurements were drawn up respectively.
Furthermore, to examine the completeness and appropriateness of the indicators, a survey of safety inspectors’
perception so as to obtain the weights between the factors, an important step for development of the assessment
system, is devised. Meanwhile, in order to clearly represent the framework and effectively discover the
interrelationship among factors of the system, the methodology of Structural Equation Model (SEM) is adopted,
and the processes of model construction, safety analysis and problem improvement are brought up. Finally, on
the basis of constructed model frameworks and given parameters, numerical cases were illustrated. The
demonstration reveals that with the proposed system, the airline safety health could be thoroughly reviewed;
drawbacks are found and recommendations are made.
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