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Background 

Cycling provides numerous benefits to individuals and to society but the burden of road traffic 
injuries and fatalities is disproportionately sustained by cyclists. Improving the cyclists safety 
level is a different challenge compared with motorized vehicles which have been widely 
exanimated in the literature. Without awareness of the contributory factors of cyclist death and 
injury, the capability to implement context-specific and appropriate measures is severely 
limited.  

 

Aim and Method 

Aims of the study are (1) to investigate the effects of the characteristics related to the road, the 
environment, the vehicle involved, the driver, and the cyclist on severity of cyclist crashes, and 
(2) to provide insights for the development of effective countermeasures associated to the 
contributory factors identified. The econometric model, as the Random Parameters Logit Model 
(RPLM), was implemented to identify several patterns associated with cyclists’ crash severity. 
These associations were examined using crash data referred to 72,363 crashes involving cyclists 
occurred in Great Britain in the period 2016-2018. 

Among econometric methods to model cyclist crash severity, the RPLM has emerged as an 
essentially useful tool in the analysis of discrete choices. It’s built in randomness of the 
estimated parameters allowing to capture both observed and unobserved heterogeneity and 
finding out hidden patterns among data, representing an accurate estimator and a well-
established model. Furthermore, the RPLM overcomes the multinomial logit model limitations 
by avoiding issues regarding IIA (Independence of Irrelevant Alternatives) violation. To 
estimate how the model fits the data, the McFadden’s Pseudo R2, F-measure, and G-mean were 
assessed.  

 



 
International Co-operation on Theories and  

Concepts in Traffic Safety 

 

 

Results 

The RPLM showed significant unobserved heterogeneity in the data finding four normal 
distributed indicator variables with random parameters: cyclist age ≥75 (fatal prediction), 
cyclist gender male (fatal and serious prediction), and driver aged 55-64 (serious prediction). 
The indicator variable cyclist age ≥75 was associated with a mean of 3.29, and a standard 
deviation of 0.66. This means that, for more than 99.9% of the crashes with an elderly cyclist, 
the probability of the fatal outcome increased, while, just for a very small percentage (< 0.1%) 
of the observations, the probability of a fatal outcome decreased. For fatal prediction, the mean 
and standard deviation of cyclist gender male were respectively equal to 0.37 and -0.97 
indicating that for 64.72% of the cyclist crashes the probability of a fatal outcome increased by 
the presence of a male cyclist whereas, for the remaining 35.28% of the observations, presence 
of a male cyclist caused a decrease in that probability. For serious outcome, the mean and 
standard deviation of cyclist gender male amounted to -0.11 and 1.56. This implies that for 
52.80% of the observations with a male cyclist the probability of the serious crash decreased, 
meanwhile for 47.20% of the observations the probability of a serious outcome increased. The 
indicator variable driver age 55-64 showed a mean of -0.12, and a standard deviation of 0.51. 
This suggests that for 58.96% of the observations with a male driver the probability of the 
serious outcome decreased, whereas for 41.04% of crashes the probability of a serious outcome 
decreased. In the fatal severity prediction 21 explanatory variables with 45 indicator variables 
were found to be statistically significant, whereas in the serious severity prediction 17 
explanatory variables with 30 indicator variables proved to be statistically significant. The 
model’s McFadden Pseudo R2 is equal to 0.21 indicating a very good fit. Whereas in terms of 
F-measures and G-mean the model performed differently. For instance, the model ability in 
terms of F-measures is reasonable for serious injury (equal to 0.29) but low for fatal crashes 
(equal to 0.06). Instead, G-mean exhibited highest classification performance for fatal crashes 
(equal to 0.77) than serious injury (equal to 0.49). 

 

Conclusion 

The model identified several roadways, environmental, vehicle, driver, and cyclist-related 
factors associated with higher crash severity. Finally, based on the identified contributory 
factors safety countermeasures useful to develop strategies for making bike a safer and more 
friendly form of transport were recommended. 
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