
Mixed logit model for 
SMoS: an exploration in 
Crash injury estimation

• Injuries in accidents depend on many 

factors, such as age and sit place. But 

the dominating factor in injury is the 

energy released during accidents, which 

can be measured by SMoS indicators. 

• The outcome model is universally 

explanatory, but the distribution of  

energy is site specific. We aim to model

the distribution of energy given an

accident  at site.
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𝑷 𝒂𝒄𝒄𝒊𝒅𝒆𝒏𝒕𝒔
= 𝑷 𝒂𝒄𝒄𝒊𝒅𝒆𝒏𝒕𝒔 𝒏𝒆𝒂𝒓𝒎𝒊𝒔𝒔 ⋅ 𝑷(𝒏𝒆𝒂𝒓𝒎𝒊𝒔𝒔)

Copula analysis of  the tails

A copula provides a joint distribution

of proximity and the released energy.

Different copulas represent different

dependence structures – how strong

should the released energy correlate

with proximity between two vehicles?

𝑷 𝒂𝒄𝒄𝒊𝒅𝒆𝒏𝒕𝒔, 𝒆𝒏𝒆𝒓𝒈𝒚

Energy released during accidents

The model: 𝑃 Injury levels | accidents = 𝑦𝑃׬ Injury levels Δ𝑣 = 𝑦 d𝐹Δ𝑣 |𝑎𝑐𝑐𝑖𝑑𝑒𝑛𝑡𝑠 𝑦

Results from numerical integration

• The mix logit model is theoretically justified for site-specific 

evaluation of  injury probability. It shows that the accident severity 

(in terms of  energy released) tends to be overestimated when 

Bivariate Extreme Value Theory is implemented

• We used the simplest outcome model in the numerical integration, 

but more complex outcome models can fit in the framework too.

• We suggest that more accurate road user information can enhance 

the quality of  the estimation, since more advanced outcome 

models can be applied.

𝑷 𝒂𝒄𝒄𝒊𝒅𝒆𝒏𝒕𝒔|𝒆𝒏𝒆𝒓𝒈𝒚 =
𝑷 𝒂𝒄𝒄𝒊𝒅𝒆𝒏𝒕𝒔, 𝒆𝒏𝒆𝒓𝒈𝒚

𝑷 𝒂𝒄𝒄𝒊𝒅𝒆𝒏𝒕𝒔
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