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Research question

How does the number of crashes  depend on the number of tra��c
objects (cars,…) (tra��c �low )?

Naively,

where  is the number of objects involved.

Saturation changes this: for large �lows, tra��c becomes congested
(Wagner, Ho�fmann, and Leich 2021). Empirical exponents are very
diverse, with exponents  (Høye and Hesjevoll 2020).

Data

Challenge: tra��c �low ; most studies have  (ADT),
This study: public data from HERE (see), with object numbers  &
speeds  in  tiles with  time resolution,
All values are scaled .

Figure 1: Speeds in Berlin on 4 Jan 2018

Detailed crash-data for 2018 in Berlin

Aggregating all ’s into hourly  (weekly sum is one)

Models

In most publications, these data are described by a power-law,

Cannot show saturation; models are needed with more relaxed
assumptions: GAM or ML models

Results

Altogether �ve di�ferent models have been used; three non-ML:

Power law ( , red)
Sum of linear and quadratic ( , blue)
GAM (yellow)
On top of a frequency distribution of the data (gray histogram/ green
lines)

Figure 2: Reproducing the results from (Wagner, Ho�fmann, and Leich 2021)

Two ML methods: one  and a second with ,  is
aggregated speed. The latter reproduces some of the scatter in the data.

Figure 3: Adding ML models to this collection

Conclusions

It seems that  is sigmoidal  description by power-law is bad.
ML methods may be a good supplement for classical methods.
It seems that ADT’s (the ’s) are a poor substitute for the real ’s.
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