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Motor vehicle fatalities generally fall in 
recessions, but not this one?



Questions

1. Is this time different? 
1. Yes. MVFs have not declined as one would guess they 

would.

2. Why? 
1. Speed increases have offset the value of fewer cars on 

the road. [Deaths increase non-linearly in speed.]
2. Driving with a higher fatality probability may not be 

down that much (trucks, highways, drugs/ alcohol).



Definition

• Motor Vehicle Fatality – Death due to an 
automobile accident (rider or pedestrian)



Is 2020 different?

• Relate time series of motor vehicle fatalities per capita to 
unemployment and gas prices (1970-2019):

ln(Deaths/cap)t = β1 URt + β2 ln(Pgas/Pall)t + 
time + time2 + month dums + εt

• Compare prediction in 2020 to actual

• Data from National Safety Council, built from reports 
supplied by states.



Is 2020 different? Yes.

Monthly data are seasonally adjusted.
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Actual deaths have increased, despite a large 
reduction in predicted deaths.
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Miles driven fell far more than in a typical 
recession.
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Deaths per mile driven increased greatly.
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Why Did Deaths/mile Increase so Much?

• Composition effect: overall driving is down, but 
that is predominantly among the safer drivers

• Risky drivers (motorcycles, trucks) are still on the road

• Accidents are deadlier
• Speeds have increased
• More joy-riding



Data

• Universe of automobile accidents in MA
• Report required if physical injury or property damage 

>$1,000
• Filed by individual or police, verified by police

• (In future iterations) match with vehicle miles and 
speeds on relevant roadways

• Collected from MA DOT



Motor vehicle crashes have fallen more than vehicle 
miles, but fatal crashes are unchanged.
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Has high risk driving changed?

• Estimate logistic model for the probability that a 
crash involves a fatality, using 2019 data

• Use predicted value as measure of risk.

• Look at trend in accidents by fatality probability 
and death rate by fatality probability



Measuring fatality risk

Category Variables

Vehicles involved Small (motorcycle), car, truck, unknown

Type of collision Head on, rear-end, angle, sideswipe, rear-to-rear, 
unknown

Time/day {AM rush, PM rush, night, day} x weekday/weekend

Road type Interstate, arterial, collector, local, unknown

Number of people By age

Road conditions Wet/icy

Driver behavior Drug/alcohol use, distracted, no helmet (small) / 
seatbelt (other)

N=140,000; pseudo-R2 = .269



Where do fatal accidents occur?
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Vingtiles of predicted fatality risk
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Who is in the highest predicted risk groups?

Percent of Group in Indicated Risk Cell

Predicted Risk of Death

Group All accidents Top 3 vingtiles Top vingtile

Motorcycle, MOPED 1% 6% 14%

Evening/night 19% 36% 38%

Interstate 10% 16% 18%

Drug/alcohol use 3% 9% 12%



Changes in Accident Mix and Mortality Rate
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Fatality rate increased most for highest risk 
accidents.
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What happened to traffic speeds?

• 133 interstate locations with speed monitors in 
2019/2020.

• Data on 
• Share of cars by mph bins (<40, 41-45, …, >85)
• Each month 2019 and 2020
• Averaged to the hour (e.g., 7-8 am)

• % cars in binlhm =   Monthm +   loc-idl * hourh



Speed distribution on 
Massachusetts Interstates
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Predicted impact of changes in 
speed
• Estimates (typically based on changes in speed 

limits) suggest a power law for traffic fatalities:

𝐹𝐹2
𝐹𝐹1

= 𝑠𝑠2
𝑠𝑠1

2.6
Elvik (2009)

• Change in average interstate speed  10% 
predicted increase in fatal crashes

• Actual fatal crashes | crash increased 40%.



Crash Fatality Rate by Road Type

0.0%

0.1%

0.2%

0.3%

0.4%

0.5%

0.6%

0.7%

Interstate Principal arterial Minor arterial Major and minor
collector

Local road

2019 2020

↑57%

↑65% ↑78%

↑28%

↑22%

Data are for April-December, 2019 and 2020.



Crash Fatality Rate by Time of Day
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Conclusion

• Reduction in miles driven overstates the reduction 
in high risk driving.

• Even still, accidents are becoming increasingly fatal.
• Link with highway speed information can help 

determine how much is related to speed increase.





The modest increase in deaths has been widespread and 
bears little relationship to the change in miles driven.
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Or to the change in unemployment
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