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Abstract

This study analyzed accident conditions that are disproportionately represented in high-
risk vehicle-to-vehicle crashes using a vehicle damage severity risk model developed from the
Japanese National Police Agency Traffic Accident Statistics Open Data. A previously
constructed multi-layer complement-set vehicle damage severity risk model was applied to
403,532 accident cases, and the estimated damage severity was used to classify accidents into

ten risk groups.

The validity of the risk grouping was examined by comparing the estimated and observed
damage severity levels. As a result, the average observed damage severity increased
monotonically from 0.99 to 1.72 with increasing risk group level, indicating that the model

successfully ranked accidents according to relative damage severity risk.

Factor distribution analysis was then conducted for each explanatory variable group. High-
risk accident groups were characterized by the disproportionate occurrence of specific
conditions, including late-night and early-morning periods, snowy and frozen road surfaces,
non-urban areas, intersections, unsignalized intersections, intersection-related road width
conditions, curved road alignments, elderly drivers, heavy-duty trucks, oblique collisions, and

multiple-impact crashes.

This study does not aim to quantify the contribution of individual factors to vehicle damage
severity. Instead, the vehicle damage severity risk model was utilized as an analytical tool to
observe the distribution of accident conditions within high-risk groups. The results clarified
the characteristics of accident conditions associated with high-risk crashes and provided a
basis for the next research phase, which will employ artificial Design of Experiments (DOE)

to systematically explore the condition space and develop a road risk landscape map.

Keywords
Traffic Accident Analysis, Vehicle Damage Severity, Risk Model, High-Risk Accident Group,

Factor Distribution, Multi-Layer Complement Set, Open Traffic Accident Data
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