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FOREWORD

This report was prepared pursuant to Section 207 of the Surface Transporta-
tion Assistance Act of 1982 (P.L. 97-424) which reads as follows:

Sec. 207. The Secretary of Transportation shall prepare, publish,
and submit to Congress not later than December 31 of each calendar
year beginning after December %1, 1982, a report on the highway
gefety performance of each Btate in the preceding calendar year.
Such report shall provide data on highway fatalities and injuries and
mobor vehicle accidents involving fatalities and injuries and travel
in urban areas of each State for each system of highways and in rural
areas of such State for each system of highways. * Such report shall
be in such form and conbain such other information on highway
accidents as will permit an evaluabtion and comparison of highw
safety performance of the States. Tor purposes of this section (1
the gystems of highways in a BState are the Federal-aid primary
system, the Federal-aid secondary system, the Federal-aid urban
system, and the Interstate System (as such terms are defined in
section 101 of Title 23, United States Code) and the other highways
in such State which are not on the Federal-aid system, and (2) the
terms "State," Yrural areas," and "urban area" have the meaning such
terme have under such section 101.

This is the second report to Congress wunder Section 207. The reports
contain an extension of a series of statistical data published annually
since 1967 by the Federal Highway Administration (FHWA) as "Fatal and
Injury Accident Rates on Pederal-Aid and Other Highway Systems." The
series has been a cooperative effort of +the FHWA's Offices of Traffic
Operations, Highway Safety, and Highway Planning. The States have provided
the data for this series through the Highway Performance Monitoring System
(HPMS), and its predecessors, administered hy the Office of Highway
Planning. Data from the Fatal Accident Reporting System (FARS)
administered by the National Highway Traffic Safety Administration (WHTSA)
have been used to verify and supplement the HPMS data.
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HIGHWAY SAFETY PERFORMANCE - 1983

SECTION I—INTRODUCTION
A. Purpose of Report

In response to the Congressional direction given in the Surface Transporta-
tion Assistance Act of 1982, this report provides motor vehicle traffic
accident data which may be used, together with other relevant information,
in evaluating and comparing the highway safety performance of the States.
It is not the purpose of this report to present either a detailed analysis
of the data or a completed evaluation or comparison of State highway safety
performance. The text of the report is primarily technical detail and
background information which may assist those who analyze or interpret the
statistical tables and graphs.

B. Terminology

It is customary, when drafting legislation, to begin with definitions.
These serve to introduce terms which are not in common use and to clarify
the intended meaning of familiar terms which may be ambiguous. Interpreta-
tion of laws 1is greatly facilitated by the use of carefully defined
terminology. Similarly, the interpretation of statistics is dependent upon
an understanding of the terminology used in the collection and processing
of the data. Such an understanding is particularly important when statis-
ties from two or more sources are combined or compared. For this reason,
an explanation of pertinent terminology precedes the statistical data in
this report.

The two primary sources for the definitions which follow are Section 101 of
Title 23 of the United States Code and the Manual on Classification of
Motor Vehicle Traffic Accidents (ANSI D16.1-1976). It should be recognized
that the accident data in this report have been collected and processed by
thousands of persons in State and local agencies and that deviations from
the standard definitions are not unusual. Most of the deviations are
relatively minor, but some are not. Users of accident statistics should be
constantly alert to the fact that statistical differences may reflect
differences in terminology rather than differences in accident experience.

Terms used in this report are defined as follows:
A motor vehicle traffic accident is an accident involving a motor

vehicle in wuse within the right-of-way or other boundaries of a
trafficway open for the use of the public.

An injury is any bodily harm received by a person in a motor vehicle
traffic accident.

A fatal injury is any injury that results in death.

A nonfatal injury is any injury other than a fatal injury.




A fatal accident is a motor vehicle traffic accident resulting in one
or more fatal injuries.

A nonfatal injury accident is a motor vehicle traffic accident that
results in one or more injurieg, but no fatal injuries.

A fatality is the death of any person who suffers a fatal injury. TFor
its  statistics on motor vehicle traffic fatalities, the Department of
Transportation uses a 30-day counting rule, including only those
deaths which occur within 30 days of the fatal injury. Approximately
two percent of traffic fatalities occur later.

A nonfabtally injured person is one who suffers a nonfatal injury in
either a fTatal accident or a nonfatal injury accident.

Vehicle miles are the miles of travel by all types of motor vehicles,
as determined by the State highway departments on the basis of actual
traffic counts and established estimating procedures.

The fatal accident rate, nonfatal injury accident rate, fatality rate,
and nonfabal injury rate are, respectively, the number of fafal
accidents, nonfatal injury accidents, fatalities, and nonfatally
injured persons per 100 million vehicle miles of travel.

An urban highway is any road or street within the boundaries of an
urban area. An urban area 1is an area including and adjacent to a
minicipality or urban place with 5,000 or more population. The
boundaries of urban areas are fixed by the State highway departments,
subject to the approval of the PFederal Highway Administration, for
purposes of the Federal-Aid highway program.

A rural highway is any road or street which is not an urban highway.

Travel density is the average rmumber of vehicle-miles driven on a
section of Thighway each day divided by the length of the section in
miles. It is expressed as a number of vehicles and may be referred to
as average daily traffic (ADT).

The provisional rate-density relationship is the relationship between
fatality rates and average daily traffic. It is based on data for the
4~year period preceding the calendar year for which detailed data are
reported. It is labelled "provisional" to meke it clear that it is to
be used as a guide rather than a standard. A provisional rate-density
relationship may be described graphically or mathematically by a
rate-density curve.

A provigional range for a given period of time is based on a
provisional rate-density relationship and the volume of travel. The
provisional range indicates—for an appropriate volume of travel——the
amount of deviation from fatality rates on a rate-density curve which
might be expected if the deviation were random.




The characteristics of the functional classes of highways referred to in
this compilation of statistical data are briefly described as follows:

Arterial highways serve major traffic movements or wajor traffic
corridors. While they may provide access to abutting land, their
primary function is to serve traffic moving through the area.

Local highways are those roads and streets whose principal function is
to provide direct access to abutting land.

Collector highways are those highways which 1link local highways to
arferial highways.

The characteristics of the several Federal-aid highway systems referred to
in this report are briefly described as follows:

Federal-Aid Primary, Secondary, and Urban highway ‘systems are those
for which Federal-Aid highway wmatching funds may be spent by the
State.

The Pederal-Aid Primary system is a gystem of comnected main roads
important to interstate, statewide, and regional travel, consisting of
rural arterial routes and their extensions into or through urban
areas.

The Interstate System is a part of the Federal-Aid Primary system. It
is a system of freeways (i.e., expressways with fully controlled
access) comnecting and serving the principal cities of the United
States.

The Pederal-Aid Secondary system consists of rural major collector
routes.

The Federal-Aid Urban system consists of urban arterial and collector
routes, exclusive of urban extensions of the Federal-Aid Primary
systenm.

The fatality statistics in this report differ somewhat from those reported
elsewhere. TFor its motor vehicle traffic fatality statistics, the Depart-
ment of Transportation (DOT) uses a 30-day counting rule.1/ Under this
rule, deaths resulting from an accident are counted only if they occur
within 30 days of the accident. Traffic fatalities are listed by the time
and place of the fatal accident. Similar statistics published by the
National Center for Health Statistics (NCHS) are 1listed by the time of
death and place of residence of the deceased, using a 12-month counting
rule. If a New York resident died on January 10, 1982, as a result of a
December 27, 1981, accident in Vermont, the death would be reported as a

1/ Pederal Highway Administration/National Highwsy Traffic Safety Adminis-
tration; "Highway Fatality Counting Rule"; Federal Register, Volume 43, No.
1915 pp. 45486-45487; October 2, 1978.
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1982 New York traffic fatality by the National Center for Health Statistics
and as a 1981 Vermont fatality by the Department of Transportation; if the
death had not occurred until Jamuary 29—more than 30 days after the
accident~-it would have been included in NCHS reports for 1982 but not in
DOT reports for any year.

Another difference in the reporting of fatalities which result from motor
vehicle accidents is the treatment of deaths resulting from nontraffic
accidents. TExamples of motor vehicle nontraffic accidents are those which
occur in the driveways of private homes or in other locations outside the
rights—of-way or other boundaries of roads which are open for public use.
Annuel motor vehicle fatality figures for the United States reported by
NCHS and the National Safety Council (NSC) generally include sabout a
thousand nontraffic fatalities—deaths which are not included in DOT
reports.

The nmumber of nonfatally injured persons is also counted in a wvariety of
ways. In this publication the number of injured persons is the number
reported by police. The NSC, for comparability with injuries from indus-
trial and other accidents, reports the number of persons disabled beyond
the day of the accident. Another approach is taken in the National Health
Survey by the Bureau of Census. In the WNational Health Survey, the
estimated number of injuries is based on responses to household interviews.
National Health Survey injury figures tend to be about twice as high as
those reported by NSC. The police-~reported figures used in this publica-
tion are midway between the others.

C. Highway Safety Performance in 1983

The traffic accident statistics for 1983 show a respectable decrease of
more than 1,200 fatalities, as compared to 1982. As a result of this
decrease and an increase in the vehicle-miles of travel, the fatality rate
per 100 million vehicle-miles of travel dropped from 2.75 to 2.58, setting
a nhew record low.

Table 1 contains travel and accident data by highway system for the United
States. It is a summary of the detailed data contained in Tables 2 through
6. PBstimates have been included where data reported by the States were
incomplete. The data permit comparison of numbers and rates (per 100
million vehicle-miles) for accidents and casualties on Federal-aid and
other highway systems. Note that fatality rates are substantially lower on
the Interstate System than on any other highway system and that about
one-fifth of all highway travel in the United States occurs on the Inter-—
gtate System.

Table 2 contains a summary of +travel and accident dabta by State. In
addition to data which are presented in greater detail in Tables 3 through
6, Table 2 includes pedestrian data. The number of pedestrians injured,
fatally or nonfatally, are reported for each State together with pedestrian
injury rates.
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D. National Trends

In the early 70's, "3 by 80" was a popular safety slogan. The goal o
which the slogan referred was the achievement, by 1980, of a national rate
below 3 fatalities per 100 million vehicle-miles. While the goal was not
reached in 1980, traffic fatality rates in 1982 and 1983 were well below 3.

The 1983 drop in the mileage fatality rate was a continuabtion of a
long-term downward +trend. From a rate of more than 18 fatalities per 100
million vehicle miles in the mid-20's, as shown in Figure 1, the average
rate has gone downwards more than 3 percent per year to a rate well below
 three fatalities per 100 million vehicle-miles in 1983.

Pigures 2 and 3 graphically illustrate national traffic fatality and injury
rate trends from 1967 through 1983 for Interstate and other highway
systems. Fatality rate trends were gradually downward for all systems
during this period. Although these trends were interrupted by relatively
stable periods following a sharp drop in 1974, downward movement has
resumed. Trends for reported injury rates have also been generally
downward during the 1967-1983 period.

Pigures 4 and 5 illustrate national fatality and injury rate +trends from
1978 through 1985 by highway system. In the mid-70's, non-Interstate
Pederal-aid highway systems were realigned by adopting functional
classifications as the basis for assignment of highways to each system. As
a result of these changes, trend data are only available for a short period
for most systems. The time period covered in Figures 4 and 5 corresponds
%argely with the period of relative stability which is apparent in Pigures
and 3.

The 1967 through 1981 data used in Figures 3 through 6 were published in
the annual Pederal Highway Administration reports, "Fatal and Injury
Accidents on Pederal-Aid and Other Highway Systems."




FIGURE 1. U.S. MOTOR VEHICLE TRAFFIC FATALITY RATES
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FIGURE 2. U.S. FATALITY RATES
FOR INTERSTATE AND OTHER
HIGHWAY SYSTEMS (1967-1983)
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FIGURE 3. U.S. INJURY RATES
FOR INTERSTATE AND OTHER

NONFATAL INJURY RARTE PER 100 MILLION VEHICLE-MILES
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FIGURE 4. U.S. FATALITY RATES
BY HIGHWAY SYSTEM (1978 - 1983)
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FIGURE 5. U.S. NONFATAL
BY HIGHWAY SYSTEM (1978 -

i983)
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E. Comparison of State Statistics

This report was prepared to help meet the need for statistical data %o be
used in comparing and evaluating the highway safety performance of the
States. Those who use the report should be aware of some of the strengths
and weaknesses of the data. For the most part, the data have been submit-
ted by State highway departments through the FHWA's Highway Performance
Monitoring System. Accident data originate in police accident reporting
systems while the collection of travel and highway inventory data is a
function of the highway departments themselves. The quality of the
reported data is generally high but varies somewhat within the States. As
is evident from the tables which follow in Section III, not every State was
able to summarize its accident data in time for inclusion in this report.

Because all States report accident and related data to FHWA +through a
single system with carefully written guidelines, reported data are gener-
ally consistent. Differences due to variations in data collection proce-
dures are usually marginal, but occasionally may be large enough to cbscure
or exaggerate real differences among the States. Evaluation of the highway
safety performance of each State should include consideration of its record
over a period of time as well as comparisons with other States.

One useful device for comparing fatality rates is the rate-density curve.
Other things being equal, fatality rates in terms of fatalities per 100
million vehicle miles tend to be highest where the travel density—the
ratio of vehicle-miles to highway miles—is low. The general shape of the
rate-density curve——concave upward and sloping downward to the right—is
shown in TFTigure 6. Rate-density curves were used in the 1976 "Highway
Safety Needs Study," a DOT report to Congress, to illustrate the fatality
rate reduction resulting from the adoption of safer design standards for
Interstate highways. dJust as fatality rates are normally higher on lightly
traveled segments of the Interstate System than on segments where traffic
is heavier, large sparsely populated States will normally have higher
fatality rates than States with relatively high concentrations of people
and traffic.

When basic rate-density relationships are disregarded, evaluation of State
highway safety performance is most often based on comparison of State
fatality rates with national fatality rates. This tends +to focus undue
attention on sparsely populated States and encourages complacency in States
which have high population and travel densities. A low-density State might
have highly effective speed limit enforcement and highway safety improve-
ment programs, for example, but still have fatality rates substantially
above ‘those of a high-density State with ineffective safety programs.
Rate~density relationships are used as a basis for fatality rate com-
parisons among States, by system, in Section V and within States, by year,
in Section VI.
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SECTION II--VEHICLE MILEAGE RATES

The most commonly used measures of highway safety are fatality rates based
on vehicle mileage. Such rates have been published and widely publicized
for about 50 years by the National Safety Council. While other measures
are sometimes more appropriate for comparisons and analysis, vehicle
mileage rates serve as useful indices. In the tables which follow, rates
per 100 million vehicle miles are listed by State and highway system for
fatal accidents (Table 3), nonfatal injury accidents (Table 4), fatalities
(Table 5), and nonfatally injured persons (Table 6).

The rates shown in these tables are uniformly carried out to two decimal
places. This apparent precision surpasses the degree of accuracy of much
of the data on which the computed rates are based. Collection and classi-
fication of information about miles of highway, vehicle miles of travel,
and motor vehicle traffic accidents is a highly complex undertaking.
Becamse of this complexity and the necessity of subjective judgments at
many points in the process, the computed rates should be regarded as
approximations, not as precise measurements.
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SECTION III—OTHER RATES

A. Highway Mileage

Vehicle mileage rates for the United States, listed in Table 1, are the
most common measure of safety performance. For some purposes, rates per
mile of highway may be more useful. These are listed in Table 7. Note
that, because of the concentration of travel on highway systems with the
fewest fatalities per vehicle-mile, highways on these systems tend to have
the highest number of fatalities per highway mile.

B. Population

Population rates are most useful for comparing motor vehicle accidents with
other public health problems. In 1978, only heart disease, cancer, stroke,
and pneumonia were responsible for more deaths, according to the National
Center for Health Statistics. State rates per thousand residents are
listed in Table 8 for fatal and nonfatal injury accidents, fatalities, and
nonfatally injured persons.

C. Licensed Drivers

The number of accidents per licensed driver reflects both the care with
which drivers operate their vehicles and the amount of travel under various
conditions. State accident, fatality, and injury rates per licensed driver
are listed in Table S.

D. Registered Vehicles

As is the case with licensed drivers, the number of accidents per regis-
tered vehicle is affected both by the care with which the vehicle is driven
and the amount of travel under various conditions. ~ State rates per
registered vehicle are listed in Table 10.
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TABLE 8. FATAL AND INJURY ACCIDENT DATA

RELATED TO POPULATION -

1983

POPULATION RATES PER THOUSAND PERSONS

VEHICLE FATAL NONFATAL NONFATAL

STATE NUMBER MILES ACCIDENT FATALITY INJURY INJURY

{ THOUSANDS} PER RATE RATE ACCIDENT RATE

CAPITA RATE

ALABAMA 3,958 7,838 0.21 0.24 5.74 8.25
ALASKA 479 7,010 0.28 0.31 9.35 14.00
ARIZONA 2,963 6,619 0.21 0.23 10.69 16.590
ARKANSAS 2,328 7,187 0.21 0.24 1/ 0.00 1/ 0.00
CALIFORNIA 25,174 7,256 0.16 0.18 7.80 11.62
COLORADO 3,139 7,680 0.19 0.21 8.86 12.94
CONNECTICUT 3,138 6,574 0.13 0.14 10.27 14.34
DELAWARE 606 8,063 0.186 0.18 7.59 11.44
DIST. OF COL. 623 4,974 0.10 0.12 14,860 21.63
FLORIDA 10,680 7,657 Q.23 D.25 1/ 0.00 1/ 0.00
GEORGIA 5,732 8,520 0.20 0.23 7.56 i1.26
HAWATI 1,023 5,741 0.13 0.14 8.08 11.886
IDAHO 989 B,379 0.23 0.27 7.33 11.33
ILLINOIS 11,486 5,865 0.12 0.13 1/ 0.00 i/ c.00
INDIANA 5,479 7,271 0.186 0.19 7.75 11.37
[OWA 2,908 6,768 0.15 0.18 6.21 8.397
KANSAS 2,425 7,486 0.15 0.17 8.12 12.09
KENTUCKY 3,714 7,194 0.19 0.21 7.47 11.18
LOUISTIANA 4,438 6,213 0.19 0.21 10.08 16.72
MAINE 1,146 6,914 0.17 0.20 0.00 0.00
MARYLAND 4,304 7,114 0.14 0.15 17 0.00 1/ 0.00
MASSACHUSETTS 5,767 6,510 0.10 0,11 Y 0.00 1/ 0.00
MICHIGAN 9,069 6,710 0.13 0.14 10.02 14.98
MINNESOTA 4,144 7,496 0.12 0.13 6.38 9.20
MISSISSIPPI 2,587 6,881 0.24 0.28 3,70 5.57
MISSOURI 4,970 7,353 0.16 0.18 7.33 11.04
MONTANA a17 8,789 0.31 0.35 7.48 11.44
NEBRASKA 1,597 7,222 0.14 0.1e B.34 12.45
NEVADA 891 7,713 0.25 0.28 8.87 13.48
NEW HAMPSHIRE 959 7,488 0.17 a.20 1/ 0.00 1/ .00
NEW JERSEY 7,468 6,982 0.12 g.12 10.83 16.15
NEW MEXICO 1,399 8,347 0.34 0.39 10.69 16.53
NEW YQORK 17,667 4,742 0.11 0.12 9.73 14.22
NORTH CAROLINA 6,082 7,405 0.18 0.20 8.76 13.81
NORTH DAKOTA 680 7,887 0.15 0.17 5.31 B.0B
OHIC 10,7486 6,813 0.13 .15 9.62 15.12
OKLAHOMA 3,298 8,965 0.22 0.26 6.60 9.77
OREGON 2,662 7,722 0.18 0.21 8.67 14.04
PENNSYLVANIA 11,895 6,078 0.13 0.14 7.09 10.60
RHODE " ISLAND 955 6,297 0.10 0.10 1/ 0.00 1/ D.oc
SOUTH CAROLINA 3,264 7,652 0.23 0.286 4.88 7.19
SOUTH DAKOTA 700 9,024 0.21 0.25 5.95 8.95
TENNESSEE 4,685 7,740 0.20 0.22 8.01 11.58
TEXAS 15,724 8,387 0.21 0.24 8.76 13.24
UTAH 1,619 6,931 0.16 0.17 7.61 11.568
VERMONT 525 7,907 0.16 0.18 7.69 11.50
VIRGINIA 5,550 7,621 0.14 0.156 7.87 11.18
WASHINGTON 4,300 8,406 0.15 0.16 9.37 13.95
WEST VIRGINIA 1,965 5,952 0.20 0.22 B.24 12.91
WISCONSIN 4,751 7,179 0.14 0.15 8.06 11.59
WYOMING 514 9,B42 0.30 0.34 6.99 10.72
U.5. TOTAL 233,980 7,048 0.16 0.18 2/ 8.57 3y 1z2.83

1/ RATE COULD NOT BE COMPUTED BECAUSE DATA WAS NOT REPORTED OR WAS NOT USABLE.
2/ S. TOTAL OF NONFATAL INJURY ACCIDENTS FROM TABLE 2.
3/ THE RATE IS BASED ON THE ESTIMATED U. S. TOTAL OF NONFATALLY INJURED PERSONS FROM TABLE 2.

THE RATE IS BASED ON THE ESTIMATED U.

b




TABLE 9. FATAL AND INJURY ACCIDENT DATA
RELATED TO LICENSED DRIVERS -

1983

LICENSED DRIVERS

RATES PER THOUSAND DRIVERS

VEHICLE FATAL NONFATAL NONFATAL

STATE NUMBER MILES ACCIDENT FATALITY INJURY INJURY

(THOUSANDS ) PER RATE RATE ACCIDENT RATE

DRIVER RATE

ALABAMA 2,394 12,962 0.34 0.39 9.49 13.65
ALASKA 289 11,619 0.47 0.52 15.49 23.20
ARIZONA 2,179 9,000 0.28 0.31 14.54 22.98
ARKANSAS 1,650 10,112 0.29 0.34 Iy 0.00 1/ ©0.00
CALIFORNIA 16,649 10,971 0.25 0.27 11.80 17.57
COLORADO 2,229 10,816 0.27 0.29 12.47 18,22
CONNECTICUT 2,250 9,169 0.18 0.19 14.33 20.00
DELAWARE 432 11,310 0.23 0.25 10.64 16.05
DIST. OF COL. 370 8,376 0.17 0.19 24.58 36.43
FLORIDA 8,347 9,797 0.29 0.32 3/ 0.00 I/ o0.00
GEORGIA 3,725 13,111 0.31 0.35 11.62 17.33
HAWATI 575 10,214 0.23 0.24 14,37 20.57
IDAHO 648 12,789 0.36 0.41 11,19 17.30
ILLINOIS 6,985 9,645 0.20 0.22 v 0.00 1/ 0.00
INDIANA 3,551 11,219 0.25 0.29 11.95 17.54
IOWA 1,929 10,192 0.22 0.28 9.36 13.50
KANSAS 1,681 10,793 0.21 0.24 11.71 17.44
KENTUCKY 2,193 12,184 0.31 0.35 12.65 16.93
LOUISTANA 2,767 9,965 0.30 0.34 16.16 26.82
MAINE 770 10,291 0.26 0.29 0.00 0.00
MARYLAND 2,799 10,939 0.22 0.23 Y 0.00 i/ 0.00
MASSACHUSETTS 3,679 10,204 0.16 0.18 1/ 0.00 1/ o0.00
MICHIGAN 6,345 9,591 .19 0.21 14.32 21.40
MINNESOTA 2,374 13,085 0.21 0.23 11.15 16.08
MISSISSIPPI 1,803 9,874 0.35 0.40 5.30 B.00
MISSOURT 3,323 10,997 0.24 0.27 10.95 16.51
MONTANA 489 14,685 0.52 0.58 12.49 19.11
NEBRASKA 1,095 10,533 0.20 0.23 12.16 18.16
NEVADA 676 10,166 0.32 0.37 11.69 ‘ 17.71
NEW HAMPSHIRE 697 10,303 0.24 0.27 ¥ 0.00 Y 0.00
NEW JERSEY- 5,459 9,565 0.16 0.17 14.81 22.08
NEW MEXICO 766 15,245 0.62 0.72 13.52 30.18
NEW YORK 9,606 8,722 0.20 0.22 17.89 26,16
NORTH CAROLINA 3,966 11,356 0.27 0.31 13.44 21.18
NORTH DAKOTA 432 12,414 0.24 0.27 8.37 12.72
OHIO 7,397 9,898 0.19 0.21 13.98 21.96
OKLAHOMA 2,174 13,599 0.33 0.39 16.02 14.83
OREGON 1,901 10,814 0.25 0.29 12.13 19.66
PENNSYLVANTA 7,443 9,714 0.21 0.23 11.34 16.94
RHODE ISLAND 603 9,973 0.186 0.17 1 0.00 1 0.00
SOUTH CAROL INA 2,008 12,439 0.37 0.42 7.93 11.68
SOUTH DAKOTA 482 12,108 0.30 0.36 8.64 13.00
TENNESSEE 2,933 12,363 0.31 0.35 12.80 18.49
TEXAS 11,406 11,563 0.29 0.34 12.07 18.25
UTAH 926 12,118 0.27 0.31 12.30 20.42
VERMONT 361 11,499 0.24 0.26 11.18 16.73
VIRGINIA 3,704 11,420 0.22 0.24 11.80 16.75
WASHINGTON 2,867 12,607 0.22 0.24 14.05 20.92
WEST VIRGINIA 1,417 8,254 0.28 0.31 11.43 17.91
WISCONSIN 2,086 11,052 a.21 0.23 12.41 17.84
WYOMING 394 12,840 0.39 0.44 9.12 12,99
U.S. TOTAL 154,220 10,693 0.25 0.28 2/ 13.00 3/ 19.4s

1/ RATE COULD NOT BE COMPUTED BECAUSE DATA WAS NOT REPORTED OR WAS NOT USABLE.
S. TOTAL OF NONFATAL INJURY ACCIDENTS FROM TABLE 2.
THE RATE IS BASED ON THE ESTIMATED U. S. TOTAL OF NONFATALLY INJURED PERSONS FROM TABLE 2.

&/ THE RATE IS BASED ON THE ESTIMATED U.
3/
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TABLE 10. FATAL AND INJURY ACCIDENT DATA

RELATED TO VEHICLE REGISTRATIONS

1983

REGISTERED VEHICLES

RATES PER THOUSAND VEHICLES

VEHICLE FATAL NONFATAL NONFATAL
STATE NUMBER MILES ACCIDENT FATALITY INGURY INJURY
¢ THOUSANDS) PER RATE RATE ACCIDENT RATE
VEHICLE RATE
ALABAMA 3,145 9,867 0.26 0.30 7.22 10.39
ALASKA 350 9,594 0.39 0.43 12.79 19.16
ARIZONA 2,289 8,567 0.27 0.29 13.84 21.88
ARKANSAS 1,445 11,546 0.34 0.39 1/ 0.00 1 0.00
CALIFORNIA 17,767 10,280 6.23 0.26 11.05 16.47
COLORADO 2,649 9,101 0.22 0.24 10.50 15.38
CONNECTICUT 2,305 8,950 0.18 0.18 13.98 13.58
DELAWARE 427 11,443 0.23 Q.26 10.77 16.23
DIST. OF COL. 233 13,300 0.27 0.31 39.03 57.85
FLORIDA 8,808 9,284 0.27 0.30 1/ 6.00 1/ 0.00
GEORGIA 4,208 11,606 0.27 0.31 10.29 15.34
HAWAT I 616 9,534 Q.21 0.23 13.42 19.20
IDAHO 877 9,449 0.26 0.30 8.26 12.78
ILLINOIS 7,513 8,967 0.18 0.20 ' 0.00 i/ 0.00
INDIANA 3,852 10,342 0.23 0.26 11.02 16.17
I0WA 2,479 7,931 0.18 0.21 7.28 10.51
KANSAS 2,048 8,864 0.18 0.290 9.6l 14.32
KENTUCKY 2,621 10,194 0.26 0.30 10.58 15,84
LOUISTANA 2,877 9,584 0.29 0.32 15.54 25.7%
MAINE 766 10,345 0.26 0.29 ¢.00 1/ 0.00
MARYLAND 3,011 10,169 0.29 0.22 1/ 0.00 1/ 0.00
MASSACHUSETTS 3,840 9,776 .16 0.17 1/ 0.00 Y4 0.00
MICHIGAN 6,295 9,667 0.19 0.21 14.44 21.57
MINNESOTA 3,282 9,465 0.1S 0.17 8.06 11.61
MISSISSIPPI 1,560 11,412 0.40 0.46 6.13 9.24
MISSOURI 3,433 10,645 0.22 0.27 10.61 15.98
MONTANA 823 8,662 0.31 .34 7.37 11.28
NEBRASKA 1,235 9,339 0.18 0.21 10.78 le.10
NEVADA 730 9,414 0.30 0.38 10.83 16.40
NEW HAMPSHIRE 803 8,943 ¢.21 0.24 1/ 0.00 1/ 0.00
NEW JERSEY 4,941 10,568 0.18 0.19 16.36 24.41
NEW MEXICO 1,237 9,441 0.38 0.44 12.09 18.69
NEW YORK 8,417 9,954 .23 0.25 20.42 29.86
NORTH CAROLINA 4,603 9,784 0.24 0.27 1;.58 18.25
NORTH DAKOTA 666 8,053 0.186 0.17 5.43 8.25
OHIO 7,768 9,425 0.18 Q.20 13.31 20.91
OKLAHOMA 2,769 10,677 0.26 0.30 7.86 1l.64
OREGON 2,121 9,692 0.23 0.286 10.88 17.62
PENNSYLVANIA 6,844 10,564 0.22 0.25 12.33 18.42
RHODE ISLAND 598 10,057 0.16 0.17 1/ 0.00 1/ 0.00
SOUTH CAROLINA 2,058 12,137 0.36 0.41 7.74 11.40
SOUTH DAKOTA 629 10,043 0.23 0.28 6.62 9.96
TENNESSEE 3,537 10,252 0.26 0.2% 10.61 15.33
TEXAS 11,695 11,277 0.28 0.33 11.77 17.80
UTAH 1,074 10,448 0.24 0.26 11.47 17.61
VERMONT 367 11,211 0.23 0.25 10.98 16.46
VIRGINIA 3,894 10,863 0.21 0.23 11.22 15.93
WASHINGTON 3,338 10,828 g.139 0.21 12.07 17.97
WEST VIRGINIA 1,295 2,032 0.30 0.34 12.50 18.60
WISCUNSIN 3,214 10,612 0.20 0.23 11.91 17.13
WYOMING 502 10,078 0.30 0.35 7.186 10.98
U.S. TOTAL 163,860 10,064 0.23 0.26 2/ 12.24 3/ 18.32

1/ RATE COULD NOT BE COMPUTED BECAUSE DATA WAS NOT REPORTED OR WAS NOT USABLE.
2/ THE RATE 1S BASED ON THE ESTIMATED U. S. TOTAL OF NONFATAL INJURY ACCIDENTS FROM TABLE 2.
S. TOTAL OF NONFATALLY INJURED PERSONS FROM TABLE 2.

3/ THE RATE 1S BASED ON THE ESTIMATED U.
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SECTION V—RETLATIONSHIP OF FATALITY RATES TO TRAVEL DENSITY

The vehicle-mile fatality rate is +the measure most commonly used for
comparing the safety of different highway systems or the safety of highways
in different States. A State often judges its own performance by comparing
its fatality rates with the national fatality rate. The primary reason for
differences in fatality rates appears to be variation in travel density
over which the States have 1little control. Because the travel density
varies widely among the States, it should not be expected that all States
will have similar fatality rates. While there are without question many
reasons other than variation in travel density for differences among the
fatality rates of the Stabes, it is difficult to quantify these reasons
well enough to develop reliable definitions of relationships between
fatality rates and specific features.

The general characteristics of the relationship between fatality rates and
travel density were described in Section I. Curves illustrating provisional
rate-density relationships have been derived from reported data for the
4-year period from 1979 through 1982. The relationships must be regarded
as provisional because they are based on data which are incomplete and
known to contain errors. Despite their flaws, the curves provide a more
suitable bage than the national fatality rate for evaluating State rates.
A curve describing the provisional rate-density relationship for all
highways in the States is shown in Figure T-Al.

In comparing State fatality rates a second consideration should be taken
into account. Even if the risk (probability) of traffic fatalities were
dependent only on travel density, rates would vary at random from those on
the rate-density curve. (Accidents and related rates are "random" in a
statistical sense——while any abttempt to drive a vehicle a given distance
may or may hot result in an accident, there is nonetheless a degree of
gstatistical regularity which permits reasonably reliable estimation of the
mumber of accidents expected from a large number of attempts. To speak of
accidents as random events is not to say that accidents are unrelated +to
driving hazards or driver skill.) The random variation of fatality rates is
larger when the volume of traffic is small. For example, a random varia-
tion of 10 percent would be much more likely %o occur in the Delaware
fatality rate than in fatality rates for California or New York.

The random variation of fatality rabtes is somewhat analogous to the random
variation observed when flipping a coin repeatedly. TIf the probability of
"heads" is 1 in 2, the ratio of the number of heads to the rmumber of flips
approaches 1/2 as the mumber of flips increases. Similarly, if the
probability that a fatality will result from an attempt to drive one
vehicle-mile is 3 in 100 million, the ratio of fatalities to vehicle~miles
will approach 3/(100 million) as the number of vehicle-miles increases.
While the mumber of vehicle-miles or flips of a coin is increasing, ratios
vary at random. The amount of variation can be computed by applying the
binomial probability law for the appropriate number of vehicle-miles or
flips. Approximations of the binomial law are commonly used to simplify
computation.
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USING RATE-DENSITY RETLATIONSHIPS

Rate~density curves may be regarded as sets of provisional
national norms for fatality rates. TFigure 7-A1 on page 53 shows
the rate-density curve for all roads in the United States.

For a particular State, the value of the provisional national
norm depends on the daily number of vehicle-miles per mile of
highway—or average daily traffic (ADT) in that State. Tor a
State with a daily average of 2,000 vehicle-miles of travel per
mile of highway, Figure 7-A1 indicates that a normal fatality
rate would be slightly above 3 fatalities per 100 million
vehicle~miles.

Some random deviation of State rates from provisional national
norms is expected. Most of this random deviation would fall
within provisional ranges such as those shown in Figure 7T7-A2 on
page 54. Differences in the width of provisional ranges reflect
differences in volumes of travel; ranges are widest in the States
with the least travel. When State rates fall above or below the
provisional ranges, the deviation from the provisional national
norm is 1likely to be caused by something other than random
variation. Possible causes include effective safety programs,
hazardous  highways, inconsigtent data, and many other
contributing factors.

FPigure 7 may be used to answer questions such as:
1. Where are successful safety programs most likely to be found?

See Pigures 7-A2, -B2, etc. Those States where the 1983
fatality rate is to the left of the provisional range are
most likely to have successful safety programs.

2. Are safety programs in a particular State more likely to
have been successful on some systems than on others?

See Pigures 7-C2, -D2, etc. Safety programs are more likely
to have been successful on those highway systems where the
1983 fatality rate is to the left of the provisional range.

5. Where, in a particular State, is the greatest potential for
improvement of safety programs likely to be found?

See Figures 7-C2, -D2, etc. The greatest potential for
reduction of +traffic deaths in a State is likely to be on
those highway systems where the 1983 fatality rate is to the
right of the provisional range.

% %k ok %k ok k %k ok k sk %k %k ok 3k ok k >k >k sk %k k %k %k % k >k %k %k *k >k %k k Kk %k >k k >k *k k Kk k k k Xk *k k Kk ¥ *k %k
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The application of the binomial probability law to accident rates yields
results that approximate observed experience. This procedure is widely
used by the States to identify hazardous sections of highway. It does not
give precise results primarily because the probability of a fatality (or
other event of interest) is not the same for every attempt that is made to
drive a vehicle-mile without an accident.

The rate-density curve in Figure TA-1 is an exponential curve fitted ¢to
the data points by a weighted least squares procedure. FEach data point is
defined by a State fatality rate and travel density for the 4~year period.
The point is weighted in proportion to the vehicle-miles of travel in the
State during those 4 years.

Becamse the volume of travel is different for each State, the magnitude
of random variation 1is also different. To illustrate the effect of the
differences, provisional ranges have been computed and are shown in PFigure
T-A2.  For each State, the observed 1983 fatality rate is shown along with
a provisional range centered upon a value taken from the rate density curve
in PFigare 7T-Al. If wvariations from rates on the rate-density curve in
Figure 7-A1 followed a binomial distribution, the probability would bhe 99
out of 100 that each observed rabe would fall within the provisional range
shown in Pigure 7-A2. Conversely, the chances would be only 1 in 100 that
an observed rate would fall outside the provisional range if the risk were
the same in 1983 as in the proceeding 4 years and variation from the
rate-density curve were random. If a rate falls above or below the range
shown, it is likely that it is wwusually high or low for some reason other
than random variation. It is evident from Figure 7-A2 that most State
fatality rates varied significantly from the provisional rate-density
curve. While the 1933 fatality rates were about the same for Wew York and
Delaware, New York's rate was substantially lower than State rates observed
for a similar travel density in the preceding 4~year period. Delaware's
rate, on the other hand, is well within the provisional range, where
deviation from the rate-density curve is less significant. Analysis of the
possible reasons for the low rate in Wew York and the rates outside
provigional ranges in many other States is beyond the scope of this report.
In Figare 7T-A2, States are arranged in order of +travel density to
facilitate comparison of States with similar travel densities; the State
with the most vehicle miles per mile of highway (i.e., the highest average
daily traffic) is at the top.

In Figures 7-B1, 7-B2a, and 7-B2b, rural and urban fatality rates for each
State are shown geparately but in the same manner as the information in
Figures 7-A1 and 7-A2.

Other provigsional ranges relationships, as well as provisional rate changes
and obhserved fatality rates for the highway systems in each State, are
shown in Figures 7-C1 through T-F2b.

It can be seen in Figure 7 that, for every system, fatality rates observed

in 1983 were rarely above the provisional range based on 1979 through 19382
experience.
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Figure 7-B2a FATALITY RATE BY STATE-ALL RURAL HIGHWAYS (1983)
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Figure 7-B2b FATALITY RATE BY STATE-ALL URBAN HIGHWAYS (1983

STATE FATALITIES PER 100 NILLION VEHICLE MILES
0 { 2 3 4

District ot Colusbia- - -

Calitornia= = = « -~ ~ -

New Jersey- -~ - ~ = - -

Delaware~ - ~ = ~ - - -

Virginia- - ~ - - = - - -
New York- = -~ = - - -

Hichigan- = = - = = = = ~

Kentucky- ~ - - - - - -

Connecticut - - = - - -

Minpesgta - -~~~ - -

North Carolisa~ - - - -

Indigng = = - =~~~ =

-
o
3
»
1
=
-

1
+
1
L}
]
'
1
1
-

Alabama - - -~ - - - -

New Mexico- - = - - - - -

South Carolina- - - - -
Kansag~ = = -~~~ - -
Alaskas = = = = =~ - - -
Mississippi - = =~ ~ - =

Louisiana - ~ - - - - -

Kebraska- - -~ ~ = - ~ ~
Nontama - - -~ - - - - -
North Dakota- - - - - - -

South Dakota- - - - - ~
Wyoming - - ~ ~ - - - - 4

Arkansag- - - = - - ~ - - Incoaplete data

|

1

. [ I
Floridg - == = = ~ = - - | Incomplete data ,

Hlippig- ~-- -~~~ ~ Incoaplete data LEGEND:

Incoaplete data Reported fatality rate

Karyland- - - - - -~ - - Incosplete data
Kassachusetts - ~ - - - - Incoaplete data

New Hampshire -~ - - - - - Incoaplete data

Provisional range

|

|
}
|
i
{
!
i
i
1
f
|
I
|
|
i
|
j
!
I
|
[
|
i
o L
Niscongin - F
|
]
}
!
t
i
i
|
|
i
|
I
|
l
|
i
}
I
|
|
|
|
[
i
Rhode Island- - - - - - - Incomplete data :

57




(1av) ALISNIQ T13AVHL 31VIS
000°001 ooo_.ow oom.om ooﬂo# oom,om

Nv8dn o

......... L B e

(WAWQOL/Y) 31VY ALNVIVA 31VIS

W3LSAS 3IVISHIINI
(28—6/61) dIHSNOLIYT13Y ALISNIA—31VY TVNOISIAOYd

10—, B4

58




Figure 7-C2a FATALITY RATE BY STATE--RURAL INTERSTATE HIGHWAYS (1983)
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Figure 7-C2b FATALITY RATE BY STATE-URBAN INTERSTATE HIGHWAYS [1983)
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Fig. 7—E1. PROVISIONAL RATE—DENSITY RELATIONSHIP (1979-82)
FEDERAL—AID SECONDARY AND URBAN SYSTEMS
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Figure 7-E2a FATALITY RATE BY STATE-FEDERAL-AID SECONDARY HIGHWAYS (1983)
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Figure 7-F2a FATALITY RATE BY STATE-RURAL NON-FEDERAL-AID HIGHWAYS (1983]
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Figure 7-F2b FATALITY RATE BY STATE-URBAN NON-FEDERAL-AID HIGHWAYS (1983)

STATE FATALITIES PER 100 MILLION VEHICLE MILES
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SECTION VI—STATE FATALITY RATE TRENDS

It is sometimes more useful to know the trend within a State than %o know
how that State compares with others. PFigure 8 illustrates changes in State
rates over the 5~year period from 1979 through 1983. The format of the
grapha 1s similar to that in Figure 7-A2. The provisional range for each
of the 5 years is based on the provisional rate-density curve shown 1in
Figure T-A1.

Figure 8 is designed to show, within each State, the pattern of observed
rates over the 5-~year period and the relationship of observed rates to
provisional ranges. Because of differences in the magnitude of individual
State rates, not all Stabtes are shown at the same seale. It is not
intended that Figure 8 be used to compare the magnitude of fatality rates
in different States.

While some States 1like Tllinois and WMinnesota demonstrate steadily
decreasing fatality rates throughout the 5-year period, Arkansas reports
1little improvement since 1979. In the majority of States, the rate
reported for 1983 is substantially lower than the rates for preceding
years. Only a few States have a 1985 fatality rate above the provisional
range.
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Pigare 8 may be used to answer questions such as:
1. Are the fatality rates in a State improving?

See pages T1-81. Most States show steadily
improving fatality rates. A few do not.

2. How have fatality rates in a particular State
_compared with those in the rest of the United
States over the past five years?

See pages 71-81. For any year in a selected
State, a fatality rate to the left of the
provisional range indicates that the State
fatality rate is significantly below the
1979-82 national experience for States with
similar travel density. A fatality rate to
the right of the provisional range is
significantly above such national experience.
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Figure 8 STATE FATALITY RATES (1979-1983)
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Figure 8 (continued) STATE FATALITY RATES (1979-1983)
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Figure 8 [continued) STATE FATALITY RATES (1979-1983]
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Figure 8 (continued) STATE FATALITY RATES (1979-1983]
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MARYLAND

Figurs 8 (continued] STATE FATALITY RATES (1979-1983)

— R —F

P N T L =

¥y

75

o e | -}



MISSOURI

1979
{980
1981
1982
1983

MONTANA

1972
1980
1981
1982
1983

NEBRASKA

1979
1980
1981
1982
1983

NEVADA

Figure 8 Icontinued) STATE FATALITY RATES (1978-1983)
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NEW JERGEY

Figure 8 (continued) STATE FATALITY RATES (1979-1983]
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Figure 8 (confinued) STATE FATALITY RATES (1979-1983
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Figure 8 (continued) STATE FATALITY RATES (1979-1983)
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WEST

Figure 8 (continued) STATE FATALITY RATES (1979-1983]
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WYOMING

Figure 8 (continued) STATE FATALITY RATES (1979-1983]
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SECTION VII—SUMMARY

The data presented in this report are intended for use in the evaluation of
the highway safety performance of the States. The data were submitted by
the States through the Highway Performsnce Monitoring System operated by
the Federal Highway Administration.

A few States were unable to submit the data requested in time for inclusion
in this compilation.

Analysis of the travel and accident data which have been presented is
beyond the scope of this report.
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