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This document describes the methods used to compute driver fatality rates for passenger vehicles
presented in Driver Death Rates by Make and Series: 1990-94 Models (Insurance Institute for Highway
Safety, 1996) and the more detailed rates in an accompanying table. The computed rates, which
summarize the driver fatality experience of passenger vehicles in the United States, are derived from the
U.S. Department of Transportation’s Fatal Accident Reporting System (FARS) and R.L. Polk and
Company National Vehicle Population Profile (NVPP). Rates are for passenger vehicles up to five years
old (1990-94 model years) during the calendar period 1991-95. Rates are presented by individual vehicle
make and series. They also are aggregated by vehicle size and body style groups.
These methods are the same as those used for two previous reports on driver death rates
(Insurance Institute for Highway Safety, 1994, 1995). The 1994 report included death rates for 1988-92
model passenger vehicles during the calendar period 1989-93, while the 1995 report included 1989-93
models during 1990-94.
Death rates computed in this paper are not adjusted for driver age or sex because make and series
registration data by age and sex are not available. Without such adjustments, vehicle differences among
size/body style groups reflect both vehicle and driver characteristics. Vehicle effects are less confounded
in comparisons among vehicles within the same size/body style group because driver characteristics
should be less varied within groups.
In addition to a description of the methods used to compute the death rates, this paper includes a
table with detailed statistical information including the fatality and registration counts used to compute
the results plus confidence limits for the overall driver death rates.

METHODS
Raw driver death rates were computed by dividing reported driver deaths in FARS for each make
and series by its total number of registered vehicle years. Relative driver death rates were computed by
dividing the raw death rates by the average for all vehicles and then multiplying by 100.

Data Sources: Driver deaths for each make and series were obtained from FARS. FARS is an
annual census of all fatal motor vehicle crashes that occur on public roads in the United States. A crash
is defined as fatal when a vehicle occupant or pedestrian or bicyclist or motorcycle rider involved in the
crash dies as a result of injuries within 30 days of the event. The file is compiled annually by the U.S.
Department of Transportation from police crash reports, state files, and medical reports. Data elements
included in FARS describe the location and time of the crash, the vehicle(s), and demographic
characteristics of people involved.
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Vehicle makes and series are identified from FARS by decoding vehicle identification numbers
(VINs) using the VINDICATOR program (Highway Loss Data Institute, 1996). Series are defined as
families of vehicles within a make with the same wheelbase and a degree of commonality in chassis
design and body style. For example, the Honda make includes the following series: Accord two-door,
Accord four-door, Accord station wagon, Civic two-door, Civic four-door, Civic Coupe, Civic Del Sol,
and Prelude. No further distinctions are made within series, so, for example, the four-door Honda
Accord series includes all four-door DX, LX, EX, and SE versions. These versions differ in trim,
options, and engine but share a common wheelbase and design.
Vehicle series are grouped according to size and body style. Definitions follow the Technical
Appendix (Highway Loss Data Institute, 1996). There are seven body style groups: four-door cars, twodoor cars, sports cars, luxury cars, station wagons/passenger vans, pickup trucks, and utility vehicles.
Sports models include small and midsize two-seat cars and cars with high performance features. The
luxury models include relatively expensive midsize and large cars that are not classified as sports models.
Body styles are divided into size classes based on wheelbase (rounded to the nearest inch). Small
cars are vehicles with wheelbases less than 100 inches. Midsize cars are 100-109 inches, and large cars
are 110 inches or longer. Small utility vehicles are less than 100 inches, midsize ones are 100-120
inches, and large utility vehicles are longer than 120 inches. Size classifications for pickups are small
(less than 3,500 pounds) and standard (3,500 or more pounds).
The number of registered vehicles comes from NVPP (R.L. Polk, 1996). Polk collects data from
state registration files. Vehicles owned by the federal government are not included. NVPP provides
counts by make, series, and model year at the same level found in decoded VINs. NVPP registration
counts are a snapshot of vehicles registered as of July 1 of each year. Thus, new vehicles registered
before July 1995 are included as if they were in service for the whole calendar year. Vehicles registered
after July 1 are excluded. Because of this, accurate registration counts are not available for 1995 and
1996 models during calendar year 1995. The newest vehicles for which fatality rates are calculated are
1994 models.

Computations: Individual fatality rates and other computations are reported for all makes and
series with combined registration counts of at least 100,000 for 1990-94 models during 1991-95. Fewer
model years are included if a vehicle was significantly redesigned during the study period. Then death
rates were computed only for the newer design. An example is the Pontiac Bonneville, which was
redesigned for the 1992 model year so that reported information covers only 1992-94 models. A change
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in the driver restraint system from a manual or automatic belt to an airbag qualifies as a significant
design change because of the airbag’s effect on the likelihood of driver fatality.
As noted above, driver death rates were computed by dividing reported deaths by registered
vehicle years. Rates then are presented in relative terms by dividing by the all-passenger-vehicle death
rate and then multiplying by 100. This allows each rate to be interpreted relative to the all-passengervehicle rate. For example, the Chevrolet Camaro’s relative overall driver death rate of 297 is 297 percent
of, or nearly three times, the all-passenger-vehicle rate. The Camaro experienced 55 driver deaths with
180,685 registered vehicle years. There were 3.043 deaths per 10,000 registered vehicle years. Dividing
by the overall passenger vehicle death rate of 1.025 per 10,000 registered vehicle years and multiplying
by 100 yields 296.686, or 297.
Overall death rates are the sum of fatality rates in single-vehicle crashes and multiple-vehicle
crashes. For all cars combined, the fatality rate in multiple-vehicle fatal crashes was 0.6 deaths per
10,000 registered vehicle years, equating to a standardized value of 54, or 54 percent of the average
fatality rate. The fatality rate in single-vehicle fatal crashes was 0.5 deaths per 10,000 equating to a
standardized value of 46.
The confidence limit for each relative rate assumes that the number of fatalities for each vehicle
series follows a Poisson distribution. There is a long history of using the Poisson distribution to model
crashes (Miaou, 1994). The confidence limits are calculated according to a procedure found in Hahn and
Meeker (1991). Details of the computation are in the appendix.

RESULTS
The accompanying table shows wide variation in death rates among different classes of vehicles.
As a group, large cars and station wagons, large and midsize luxury cars, passenger vans, and large utility
vehicles have the lowest (best) rates. Groups with the highest (worst) rates are sports cars, small twodoor cars, small pickups, and small utility vehicles.
Within some size/body style groups, differences among best and worst also are striking. While
confidence limits are fairly wide within groups, these limits often do not overlap between the bottom and
top of the group, a rough indication of statistical significance. Examples of striking differences within
group include the Lexus LS 400 and four-door Acura Legend compared with the Mazda 929 in the large
luxury car group.
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APPENDIX
Assume that the number of driver deaths for a vehicle of a given make/series follows a Poisson
distribution with parameter λ . Let y be a random variable denoting that number of driver deaths in this
make/series. Then the maximum likelihood estimate for λ is

λ$ = y / n

(1)

where n denotes the number of registered vehicle years.
Two sided 100(1 − α ) % confidence limits are given as
⎡ 0.5 χ 2 (α / 2;2 y ) 0.5 χ 2 (1 − α / 2;2 y + 2 ) ⎤
,
⎥ (2)
n
n
⎣
⎦

[λ l , λ u ] = ⎢

where χ 2 (γ , v ) is the 100 γ th percentile of a chi-square distribution with v degrees of freedom, and

[λ l , λ u ] represent the lower and upper confidence limits (Hahn and Meeker, 1991).

The required confidence limits, however, are not for the death rate per vehicle. They are for the
relative rate. The relation between the two is simply one of scaling. That is, defining r as the relative
death rate for that make/series we have
r = ay / n

(3)

where a is the appropriate scaling factor. Then the confidence limits for r are
⎡ 0.5aχ 2 (α / 2;2 y ) 0.5aχ 2 (1 − α / 2;2 y + 2) ⎤
,
⎥ (4)
n
n
⎣
⎦

[rl , ru ] = ⎢

∑ n / ∑ y where the sum is taken

i.e., the confidence limits for λ$ multiplied by a . Note that a = 100
over all makes and series and all registered vehicle years.

The following example is for the Pontiac Bonneville. The point estimate for λ = 30/604,607
(fatalities/registered vehicle years) = 4.962 x 10-5 or 0.496 deaths per 10,000 registrations. The 95
percent confidence limits for λ using equation (2) are 3.347 x 10-5 to 7.083 x 10-5 equating to 0.3 to 0.7
deaths per 10,000 registered vehicle years. The scaling factor, a is 183,023,398 * 100 / 18778 =
974669.3, where 183,023,398 is the total registered vehicle years; 18,778 is the total number of driver
fatalities; and 100 is to standardize at 100. Using equation (3), the point estimate for the relative rate is
48.36212. Multiplying lower and upper confidence limits by 974669.3 yields 32.63 and 69.03. These
were rounded to 33 and 69 in the table around a point estimate of 48.
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