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It should not come as a surprise that the more cars are moving around (traffic flow q), the more
crashes (count per time-interval N) could happen. The interesting question is however for the
form of this relationship. In addition, it should also be noted, that the traffic speed is also a
(decreasing) function of traffic flow (up to a certain point which is known as capacity), so
decreasing speeds with increasing flows may muddle this relationship. And finally, since
crashes do happen rarely, usually not traffic flows themselves, but a complicated construct
named ADT (average daily traffic Q) is used instead of the real traffic flow values. Clearly, Q
is an average over fairly complicated q(t) time-series.
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This work here applies a few ML-based approaches to this data-set, namely tree-based models
(GBM, XRT), deep learning models, and stacked ensemble models. It turns out that these
models, which do not come with any assumptions about a functional form, confirm the result
from the GAM-fit. When allowing these models to include speed as an additional independent
variable, then they even reproduce at least some of the scatter of the N (Q)-data.

These results indicate that the GLM-based power-law functions are at best an approximation to
a decidedly more complex relationship between crash numbers and the traffic state in general.
Therefore, we advise that more attention should be paid to this, and to not simply take those
GLM-based power-laws for granted.
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