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Development of the crash-injury severity models must address two issues:
temporal shift of contributing factors and underlying unobserved heterogeneity in
crash data. Recognizing these prerequisites, this dissertation contributes towards
addressing the computational challenges in crash-injury severity analysis by considering
temporal shift and examining risk factors affecting driver- and motorcyclist-injury
severity, utilizing the advanced econometric crash severity modelling approaches. The

first part of the dissertation contributes to safety literature by empirically

investigating the temporal stability of factors influencing driver-injury severities in

single-vehicle crashes using two advanced heterogeneity models—Uncorrelated
random parameters with heterogeneity in means and variances approach and
Correlated random parameters with heterogeneity in means approach). The second

part of the dissertation comprehensively examines the differences between factors

associated with speeding driving-related crashes and non-speeding driving crashes on

the outcomes of driver-injury severity by carefully accounting for possible temporal

shift and unobserved heterogeneity. The third part of the dissertation contributes
to the safety literature by extensively conducting an in-depth investigation on the
differences between weekday, weekend, and holiday motorcyclist injury severity
alongside a temporal instability investigation while also accounting for unobserved
heterogeneity. In this part, out-of-sample prediction simulations are additionally run to
clearly understand the difference between each time-of-year (weekdays, weekends,

and holidays) and between each year motorcyclist-injury severity predicted

probabilities. Lastly, the fourth part of the dissertation contributes to motorcyclist

safety literature by uncovering possible daytime and nighttime variation and temporal



shift on resulting motorcyclist injury severities. The current dissertation produces
substantial empirical contributions to the existing safety literature. The temporal
instability and nontransferability found in this dissertation have profound implications
for the current safety practice and allocation of funds for safety improvements. In
addition, the findings of the dissertation would indeed provide valuable knowledge for
practitioners, researchers, institutions, and decision-makers to enhance highway safety

and facilitate the development of more effective crash injury mitigation policies.
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