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FOREWORD

This report was prepared pursuant to Section 207 of the Surface Transportation
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 31, 1982, a report on the highway safety
performance of each State in the preceding calendar year. Such report
shall provide data on highway fatalities and injuries and motor 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 contain
such other information on highway accidents as will permit an evaluation
and comparison of highway safety performance of the States. For
purposes of this section (1) the systems of highways in a State 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,” "rural areas," and "urban area" have the meaning such
terms have under such section 101.

This is the ninth report to Congress under Section 207. The reports contain an
extension of the series of statistical data published annually since 1967 by the Federal
Highway Administration (FHWA) as "Fatal and Injury Accident Rates on Federal-Aid
and Other Highway Systems," until 1982 when it assumed its present title. The series
has been a cooperative effort of the FHWA'’s former Office of Traffic Operations, and
Offices of Highway Safety, and Highway Information Management. The Office of
Highway Information Management is the former Office of Highway Planning, Highway
Statistics Division. The States have provided the data for this series through the
Highway Performance Monitoring System (HPMS), and its predecessors, administered
by the Office of Highway Information Management. Data from the Fatal Accident
Reporting System (FARS) administered by the National Highway Traffic Safety
Administration (NHTSA) have been used to verify the HPMS data.

SUMMARY

This report presents data which can be used in the evaluation of the highway safety
performance of the States. The data were submitted by the States through the
Highway Performance Monitoring System operated by the Federal Highway
Administration. The traffic accident statistics for 1990 show a decrease of about

1,000 fatalities from 1989. The overall fatality rate per 100 million vehicle miles of travel
was 2.07, which is lower than the record low of 2.16 set in 1988.
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SECTION I - INTRODUCTION

A. Purpose of Report

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

B. Terminology

Definitions serve to describe terms which are not in common use and to clarify the
meaning of familiar terms which may be ambiguous. Interpretation of laws is greatly
facilitated by the use of carefully defined terminology. Similarly, the interpretation of
statistics depends on understanding the terminology used in collecting and processing
the data. Such an understanding is particularly important when statistics from two or
more sources are combined or compared. For this reason, an explanation of
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 D16.1-1989). As the accident data in this report have been collected
and processed by many individuals in State and local agencies, deviations from the
standard definitions are not unusual. Most deviations are relatively minor, but some
are not. Users of accident statistics should be 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 use

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

An jnjury 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 accident is a motor vehicle traffic accident that results in one or more
injuries, but no fatal injuries.

A fatality is the death of any person who suffers a fatal injury. For 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 2 percent of traffic fatalities occur later.

A nonfatally injured person is one who suffers a nonfatal injury in either a fatal
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 nonfatal
injury rate are, respectively, the number of fatal 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 is an area including and adjacent to a municipality 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 Federal
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 number of vehicle miles driven on a section of
highway 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 make 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 provisional 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 functional classes of highways referred to in this report are briefly described as
follows:

Arterial highways serve major traffic movements or major 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 link local highways to arterial
highways.

The Fec;eral-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 matching funds may be spent by the State.

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

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

The Federal-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 system.

The fatality statistics in this report differ from those reported elsewhere. For its motor
vehicle traffic fatality statistics, the Department of Transportation (DOT) uses a 30-day

The Intermodal Surface Transportation Efficiency Act of 1991 (ISTEA) eliminated the Federal-aid
systems as set out in this report.



counting rule.2 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 listed by the time of death and place of residence of the
deceased, using a 12-month counting rule.

Another difference in reporting of fatalities which result from’ motor vehicle accidents is
the treatment of deaths resulting from nontraffic accidents. Examples 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 open for public
use. Annual motor vehicle fatality figures for the United States reported by NCHS and
the National Safety Council (NSC) generally include about 1,000 nontraffic
fatalities—-deaths which are not included in DOT reports.

The number of nonfatally injured persons is also counted in various ways. In this
publication the number of injured persons is the number reported by police. The NSC,
for comparability with injuries from industrial 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 National Health Survey, the
estimated number of injuries is based on responses to household interviews. National
Health Survey injury figures tend to be twice as high as those reported by NSC. The
police-reported figures used in this publication are midway between the others.

C. Highway Safety Performance In 1990

The traffic accident statistics for 1990 show a decrease of about 1,000 fatalities from
1889. The overall fatality rate per 100 million vehicle miles of travel was 2.07, which is
lower than the record low of 2.16 set in 1989.

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. Estimates have
been included for States whose data reports were incomplete. Six States, Arkansas,
Missouri, New Hampshire, New York, Ohio, and Tennessee were unable to submit
nonfatal injury accident data in time for inclusion in this report.

The data permit comparison of numbers and rates (per 100 million vehicle miles) for
accidents and casualties on Federal-Aid and other highway systems. Fatality rates on
the Interstate System are less than half that for other highway systems, though a little
more than one-fifth of all highway travel in the United States occurs on the Interstate
System. -

2 Federal Highway Administration/National Highway Traffic Safety Administration; "Highway Fatality
Counting Rule"; Federal Register, Volume 43, No. 191; pp. 45486-45488; October 2, 1978.



Table 2 contains a summary of travel and accident data by State. In addition to traffic
data which are presented in greater detail in Tables 3 through 6, Table 2 includes
pedestrian data. Pedestrian fatality rates have dropped to an average of 0.32 (per 100
million vehicle miles) over a 3-year period. 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

As illustrated in Figure 1, from a rate of more than 18 fatalities per 100 million vehicle
miles in the mid-1920’s the average rate has decreased more than 3 percent per year
to a record low rate of 2.07.

Figures 2 and 3 illustrate national traffic fatality and injury rate trends from 1967
through 1990 for Interstate and other highway systems. Fatality rate trends were
gradually downward for all systems through 1986. Although these trends were
interrupted by relatively stable periods following a sharp drop in 1974, the downward
movement resumed in 1981. In 1987 and 1988, fatality rates for rural Interstates rose
and the fatality rates for urban roads off the Interstate system declined. In 1990, roads
off the Interstate system in urban and rural areas reached an all time low fatality rate of
1.65 and 3.44, respectively. The rural Interstate fatality rate declined again in 1990 to
1.35, slightly below the rate of 1989. The urban Interstate fatality rate remained nearly
constant. Trends for reported injury rates have also been generally downward during
the 1967-1990 period. '

Figures 4 and 5 illustrate national fatality and injury rate trends from 1978 through 1990
by highway system. In the mid-1970’s, non-Interstate Federal-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 to the period of relative trend stability which is apparent in Figures 2 and
3.

Decreases in fatality rates were reported for all highways except rural Non-Federal-Aid
Arterial and Collector highways, which increased from their 1989 levels. A substantial
increase was observed in the fatality rate for rural Non-Federal-Aid Arterial, increasing
from 2.72 in 1989 to 6.56 in 1990. The major contributing factor was the State of
Arkansas, which had an increase in fatal accidents from 7 in 1989 to 109 in 1990. A
slightly smaller increase was seen for rural Non-Federal-Aid Collector highways from
its 1989 level.

By 1988, 40 States had raised their speed limit on certain rural Interstate roads from
55 mph to 65 mph as allowed by the Surface Transportation and Uniform Relocation
Assistance Act of 1987, enacted April 2, 1987. In December 1990, the National
Highway Traffic Safety Administration reported an evaluation of the effects of the
higher speed limit. They reported that about one-third of the fatality increase on rural
Interstates results from greater vehicle miles of travel, and the remainder of the
increase is attributed to other factors including greater speed.



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 - 1990)
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FIGURE 3. - U.S. NONFATAL INJURY RATES
FOR INTERSTATE AND OTHER
HIGHWAY SYSTEMS (1967 - 1990)
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FIGURE 4. U.S. FATALITY RATES

BY HIGHWAY SYSTEM (1978 - 1990)
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E. Comparison of State Statistics

This report was prepared to help meet the need for statistical data to be used in
comparing and evaluating the highway safety performance of the States. Those who
use the report should be aware of the strengths and weaknesses of the data. For the
most part, the data have been submitted by State highway agencies 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
originate in highway departments. The quality of the reported data is generally high
but varies from State to State. 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,
reported data are generally consistent; however, variations in data collection
procedures result in marginal differences. Variations may occasionally be large
enough to obscure 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 iow.
The general shape of the rate-density curve--concave upward and sloping downward
to the right--is shown in Figure 6. In the 1976 "Highway Safety Needs Study,” a DOT
report to Congress, rate-density curves were used to illustrate the fatality rate
reduction resulting from the adoption of safsr design standards for Interstate
highways. Fatality rates are normally higher on lightly traveled segments of the
Interstate System than on segments where traffic is heavier. Large and 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 comparison focuses 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 improvement programs, for example, but still have fatality rates
substantially above those of a high-density State with ineffective safety programs. In
Sections V and Vi of this report, rate-density relationships are used as a basis for
fatality rate comparisons among States, by system, and within States, by year,
respectively.
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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 collected and widely publicized for over 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, nonfatal injury accidents, fatalities, and
nonfatally injured persons (Tables 3 through 6, respectively).

The rates shown in these tables are uniformly carried out to two decimal places. This
apparent precision surpasses the accuracy of the data on which the computed rates
are based. Collection and classification of information about miles of highway, vehicle
miles of travel, and motor vehicle traffic accidents are highly complex undertakings.
Because of this complexity and the necessity of including subjective judgments in the
process, computed rates should be regarded as approximations, not as precise
measurements.
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TABLE 3-D. FATAL ACCIDENTS

BY STATE AND HIGHWAY SYSTEM - 1990

FEDERAL-AID SECONDARY HIGHWAYS

MRJOR COLLECTOR

STATE- VEHICLE OAILY FATAL
HIGHHWAY MILES VEHICLE ACCIDENTS
MILES (MILLIONS) MILES

PER MILE NUMBER RATE 1/
ALABAMA 11.581 4,712 1.115 175 3.71
ALASKA 1.816 487 735 8 1.64
ARIZONA 3.256 3.309 2.784 73 2.21
ARKANSAS 7.374 2.124 789 57 2.68
CALIFORNIA 11.176 10.369 2.542 469 4.52
COLORADO 3.410 1.441 1,158 43 2.98
CONNECTICUT 902 1.461 4,438 32 2-19
DELAKWARE 60S 645 2.921 22 3.41
BIST. OF COL. - - - - -
FLORIDA 4,396 2.818 1.756 66 2.34
GEORGIA 14,011 6.223 1,217 262 4.21
HAWA! I 43S 564 3,552 23 4.08
10AHO 4.057 1.088 735 40 3.68
ILLINOIS 12.922 4,155 881 136 3.27
INDIANAR 9,740 8.743 2,459 182 2.08
I10WA 13.566 2.509 507 60 2.39
KANSAS 22,655 2.688 325 76 2.83
KENTUCKY 7.172 5.039 1.925 194 3.85
LOUISIANA 7.349 §.297 1.8975 220 4.15
MAINE 2,742 1,772 1.771 32 1.81
MARYLAND 1.911 2.309 3.310 80 3.46
MASSACHUSETTS 2.007 1.581 2,158 31 1.96
MICHIGAN 17.059 9.944 1.597 328 3.30
MINNESOTA 16.604 3.805 628 . 84 2.21
MISSISSIPPI 11.695 3.485 8186 145 4.16
MISSOURI 18.093 5,771 874 243 4.21
MONTANRA 4.744 738 426 25 3.39
NEBRASKA 11.458 1.247 298 29 2.33
NEVADA 2.318 867 1,026 44 5.07
NEW HAMPSHIRE 1.232 1.269 2.822 17 1.34
NEW JERSEY 1,687 2,470 4,011 63 2.55
NEW MEXICO 3,640 1,103 830 S8 5.26
NEW YORK 6.293 5,473 2.383 157 2.87
NORTH CAROLINA 10.325 11.080 2.940 316 2.85
NORTH ORKOTAR 10.628 775 200 20 2.58
GHIO 11,793 8.717 2.025 239 2.74
OKLAHONA 11.809 3.953 917 86 2.18
OREGON 7.817 2,655 931 91 3.43
PENNSYLVANIA 7,980 6.115 2.099 201 3.29
RHODE ISLRAND 201 151 2,058 8 5.30
SOUTH CAROLEINA 8,534 5.093 1.635 207 4.06
SOUTH ORKOTA 11.094 952 235 31 3.26
TENNESSEE 5.456 3.189 1.601 134 4.20
TEXRS 32.638 13.684 1.149 454 3.32
UTAw 2.707 829 839 18 2.17
VERMONT 1.913 1.079 1,545 19 1.76
VIRGINIA 10.200 6.407 1,721 188 2.93
WASHINGTON 7.320 §.075 1.899 134 2.64
WEST VIRGINIA 6.351 3,416 1.474 144 4.22
WISCONSIN 13.040 4.481 941 125 2.79
RYOMING 2,266 455 §50 9 1.98
SUBTOTAL 399.975 183.612 1.258 5.898 3.21

1/ FATAL ACCIDENTS PER 100 MILLION VEHICLE MILES.
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TABLE 4-D. NONFATAL INJURY ACCIDENTS

BY STATE AND HIGHWAY SYSTEM - 1990
FEDERAL-AID SECONDARY HIGHWAYS

MARJOR COLLECTOR

STATE VEHICLE ORILY NONFRTAL INJURY
HIGHMWAY MILES VEHICLE RCCIPENTS
MILES {MILLIONS) MILES
PER MILE NUMBER RATE 1/

ALABAMA 11.581 4.712 1.115 1.604 34.04
ALASKA 1,816 487 73S 593 121.77
ARIZONR 3.256 3.309 2.784 1.181 35.69
RRKANSAS 7.374 2,124 789 952 44 .82
CALIFORNIR 11.176 10,369 2.542 8.166 78.75
COLORADC 3.410 1.441 1,158 913 63.36
CONNECTICUT 902 1.461 4,438 1.091 74.67
DEL AKARE 605 645 2,921 434 67.29
DIST. OF COL. - - - - -

FLORIDA 4,396 2.818 1,756 3,212 113.98
GEORGIA 14,011 6.223 1,217 4,404 70.77
HRWAI I 435 564 3,552 474 84.04
1DAHO 4,057 1.088 735 725 66.64
ILLINOIS 12.922 4,155 881 3.727 89.70
INDIANR 9.740 8.743 2,459 6.671 76.30
10WA 13.566 2,508 S07 1.561 62.22
KANSAS 22.655 2.688 325 1,767 65.74
KENTUCKY 7,172 5.039 1,925 5.817 115.44
LOUISIANRA 7.349 5,297 1,975 $.368 101 .34
HRINE 2,742 1.772 1.771 32 1.81
MARYLAND 1,911 2,309 3,310 2.3687 102.51
MASSACHUSETTS 2,007 1.581 2.158 1.139 72.04
MICHIGAN 17.059 9.944 1,597 12.358 124.28
MINNESOTA 16.604 3.805 628 2,382 62.60
MISSISSIPPI 11.695 3.485 816 1.383 39.68
MISSOURI 18.093 5.771 874 4,896 84.64
MONTANA 4.744 738 426 378 51.22
NEBRASKA 11.458 1.247 298 1,008 80.83
NEVARDA 2.315 867 1,026 433 49.94
NEW HAMPSHIRE 1,232 1.269 2.822 403 31.76
NEW JERSEY 1,687 2.470 4,011 4,516 182.83
NEW MEXICO 3.640 1.103 830 924 83.77
NEW YORK 6.293 5.473 2,383 14,044 256.60
NORTH CAROLINA 10.325 11,080 2,940 8.825 79.65
NORTH DAKOTR 10.628 775 200 259 33.42
OHIO 11.793 8.717 2,025 8.362 107.40
OKLAHOMA 11.809 3.953 917 1,422 35.97
OREGON 7.817 2.6585 931 1.708 64.33
PENNSYLVRANIR 7.880 6.115 2.099 6.210 101.55
RHODE ISLAND 201 151 2.058 107 70.86
SOUTH CAROLINA 8.534 5.093 1.635 3,925 77.07
SOUTH DAKOTA 11.094 952 235 495 52.00
TENNESSEE 5.456 3.188 1.601 3.185 98.93
TEXRS 32.638 13.684 1.149 9.352 68.34
UTAH 2.707 829 839 570 68.76
VERMONT 1.913 1.079 1.545 633 58.67
VIRGINIR 10.200 6.407 1.721 6.419 100.18
WASHINGTON 7.320 5.075 1.899 9.300 183.25
WEST VIRGINIA 6.351 3.416 1.474 5,491 160.74
WISCONSIN 13.040 4.481 941 3.812 85.07
WYOMING 2.266 455 550 204 44 .84
SUBTOTAL 399.975 183.612 1,258 166.172 90.50

1/ NONFATAL INJURY RCCIDENTS PER 100 MILLION VEHICLE MILES.
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TABLE S-D. FATALITIES

BY STATE AND HIGHWAY SYSTEM - 1990
FEDERAL-AID SECONDARY HIGHWAYS
MAJOR COLLECTOR
STATE VEHICLE DRILY
HIGHWAY MILES VEHICLE FATALITIES
MILES (MILLIONS) MILES
PER MILE NUMBER RATE 1/
COMPLETE DRTR

ALABAMA 11.581 4,712 1.115 193 4.10
ALASKA 1.816 487 735 8 1.64
ARIZONA 3,256 3.309 2.784 82 2.48
ARKANSAS 7.374 2,124 789 66 3.11
CALIFORNIR 11.176 10,369 2,542 552 5.32
COLORADO 3.410 1,441 1,168 49 3.40
CONNECTICUT 802 1,461 4,438 35 2.40
DELAWARRE 605 645 2,921 26 4.03

01ST. OF COL. - - - - -
FLGRIDA 4,396 2.818 1,756 122 4.33
GEORGIR 14,011 6.223 1,217 286 4.60
HAKWAI I 435 564 3,552 30 5.32
1DAHOD 4,057 1,088 735 47 4.32
ILLINOIS 12,922 4,185 881 153 3.68
INDIANA 9,740 8.743 2.459 212 2.42
10KWA 13.566 2.509 507 74 2.95
KANSAS 22.655 2,688 325 85 3.16
KENTUCKY 7.,172 5.039 1.925 220 4.37
LOUISIANR 7.349 5.297 1,975 258 4.87
MRINE 2,742 1,772 1.771 36 2.03
MARYLAND 1.911 2,309 3,310 87 3.77
MASSACHUSETTS 2.007 1.581 2.158 33 2.09
MICHIGAN 17.089 9,944 1.597 375 3.77
MINNESOTA 16.604 3.805 628 95 2.50
MISSISSIPPI 11.695 3.485 816 169 4.85
MISSOURI 18.093 5,771 874 276 4.78
MONTANA 4,744 738 426 26 3.52
NEBRASKA 11.458 1.247 298 37 2.97
NEVRDA 2,315 867 1.026 53 6.11
NEW HRMPSHIRE 1,232 1,269 2.822 18 1.42
NEW JERSEY 1.687 2,470 4,011 66 2.67
NEW MEXICO 3,640 1.103 830 63 5.71
NEW YORK 6,293 5.473 2.383 170 3.11
NORTH CAROLINA 10.325 11.080 2.940 347 3.13
NORTH DRKOTAR 10.628 775 200 21 2.71
OHIO 11.793 8.717 2,025 276 3.17
OKLAHOMA 11.809 3,953 917 93 2.35
OREGON 7,817 2,655 831 105 3.95
PENNSYLVRANIR 7.980 6,115 2.099 226 3.70
RHODE ISLAND 201 161 2.058 9 5.96
SOUTH CRAROLINA 8,534 $.093 1.635 228 4.48
SOUTH DAKOTA 11.094 962 235 33 3.47
TENNESSEE 5,456 3,189 1,601 162 4.77
TEXARS 32,638 13,684 1,148 539 3.94
UTAH 2,707 829 839 20 2.41
VERMONT 1.913 1,079 1.545 21 1.95
VIRGINIR 10.200 6.407 1.721 207 3.23
WASHINGTON 7,320 5.075 1.899 150 2.96
WEST VIRGINIA 6,351 3.416 1,474 159 4.65
WISCONSIN 13.040 4,481 ' 941 134 2.99
HYOMING 2,266 455 §50 15 3.30
SUBTOTAL 399,975 183,612 1.258 6,737 3.67

INCOMPLETE DATA

1/ FATALITIES PER 100 MILLION VEHICLE MILES.
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TABLE 6-D. NONFATALLY INJURED PERSONS

BY STATE AND HIGHWAY SYSTEM - 1990
FEDERAL-AID SECONDARY HIGHWAYS

MAJOR COLLECTOR

STARTE VEHICLE DARILY NONFATALLY
HIGHWRY MILES VEHICLE INJURED PERSONS
MILES {(MILLIONS) MILES
PER MILE NUMBER RATE 1/
COMPLETE DATA

RLABRMAR 11,581 4,712 1.115 2.552 54.16
ALASKA 1,816 487 735 903 185.42
ARIZONA 3,256 3,309 2,784 2.034 61.47
ARKANSAS 7,374 2.124 789 1.740 81.92
CALIFORNIR 11,176 10,368 2,542 12,933 124.73
COLORRBO 3,410 1,441 1.158 1.445 100 .28
CONNECTICUT 802 1.461 4,438 1.554 106.37
DELAKWARE 605 645 2.921 717 111.16
DIST. OF COL. - - - - -

FLORIDAR 4,396 2.818 1.756 7.088 251.53
GEORGIR 14.011 6.223 1.217 7.164 115.12
HAKRL I 435 564 3,552 712 126.24
1DAHO 4,057 1.088 735 1,196 109.93
ILLINOIS 12.922 4.155 881 $.731 137.93
INDIRNA 9.740 8,743 2.458 9,853 109.26
10WA 13,566 2.508 507 2,321 92.51
KANSAS 22.655 2,688 325 2.634 87.99
KENTUCKY 7.172 5.038 1,925 9,252 183.61
LOUISIANA 7.348 5.297 1,975 9,338 176.29
MAINE 2,742 1,772 1.771 2.022 114.11
MARYLAND 1,911 2.308 3.310 3,792 164.23
MASSACHUSETTS 2.007 1,581 2,158 1,573 99.49
MICHIGEN 17.0S58 9.944 1,597 18.840 189.46
MINNESOTA 16,604 3.805 628 3.762 98.87
MISSISSIPPI 11.695 3.485 816 2.676 76.79
MISSOURI 18.093 5.771 874 6,700 116.10
MONTANR 4,744 738 426 575 77.91
NEBRASKA 11,458 1,247 298 1,550 124.30
NEVADA 2,315 867 1.026 71 89.62
NEW HRAMPSHIRE 1.232 1.269 2.822 699 55.08
NEW JERSEY 1.687 2,470 4,011 6,693 270.97
NEW MEXICO 3.640 1,103 830 1.486 134.72
NEH YORK 6.293 5.473 2,383 21,615 394 .94
NORTH CAROLINR 10.325 11,080 2,940 15.037 135.71
NORTH DRKOTA 10.628 775 200 376 48.52
OHIO 11.793 8,717 2.025 15,329 175.85
OKLARHOMA 11.809 3.853 917 2,379 60.18
OREGON 7.8117 2.655 931 2.763 104 .07
PENNSYLVRNIR 7.980 6.115 2.099 9,633 157.53
RHODE ISLAND 201 151 2,058 156 103.31
SOUTH CRAROLINR 8.534 5,083 1.635 6.457 126.78
SOUTH DAKOTR 11,094 952 235 734 77.10
TENNESSEE 5,456 3.189 1.601 4,926 154.47
TEXAS 32.638 13.684 1,149 15.781 115.32
UTRH 2.707 828 839 945 113.99
VERMONT 1.913 1.079 1.545 994 92.12
VIRGINIA 10.200 6.407 1.721 9,572 149.40
WASHINGTON 7.320 5.075 1.899 13,914 274.17
WEST VIRGINIA 6.351 3,416 1.474 8,325 243.71
WISCONSIN 13.040 4,481 941 5.679 126.74
HYOMING 2.266 455 550 34) 74 .95
SUBTOTAL 399,978 183,612 1.258 264,968 144.31

INCOMPLETE DARTA

1/ NONFRTALLY INJURED PERSONS PER 100 MILLION VEHICLE MILES.
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SECTION Ill - OTHER RATES

A. Highway Mileage

Vehicle mileage rates for the United States are the most common measure of safety
performance (Table 1). For some purposes, rates per mile of highway may be more
useful (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 useful for comparing motor vehicle accidents with other public
health problems. In 1989, only heart disease, cancer and stroke 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. States’
accident, fatality, and injury rates per licensed driver are listed in Table 9.

D. Registered Vehicles

The number of accidents per registered vehicle is also affected by how carefully the
vehicle is driven and the amount of travel under various conditions. States’ rates per
registered vehicle are listed in Table 10.
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1990

TABLE 8. FATAL AND INJURY ACCIDENT DATA
RELATED TO POPULATION -

POPULATION RATES PER THOUSAND PERSONS
VEHICLE FATAL NONFATAL NONFRTAL
STATE NUMBER MILES RCCIDENT FATALITY INJURY INJURY
{ THOUSANDS) PER RATE RATE ACCIDENT RATE
CAPITA RATE
ALABAMA 4,041 10,479 0.24 0.28 7.48 11.05
RLASKA S50 7.235 6.16 0.17 7.13 10.47
ARIZONA 3,665 9.674 0.21 0.24 10.26 16.57
ARKANSAS 1/ 2.350 8.941 0.22 0.26 4.97 9.18
CALIFORNIA 29,760 8.700 0.16 0.17 7.95 12.29
COLORRDO 3,294 8.251 0.15 0.17 7.76 11.90
CONNECTICUT 3.287 8.002 0.11 0.12 9.02 12.78
DELAWARE 666 9.832 0.18 0.21 7.96 12.65
DIST. OF COL. 607 5.613 0.08 0.08 15.64 21.78
FLORIDA 12.938 8.502 0.20 0.22 10.09 16.56
GEORGIA 6.478 11.230 0.22 0.24 9.79 15.26
HAWRT § 1.108 7.280 0.14 0.16 7.78 11.21
1DAHO 1.007 9,781 0.21 0.24 7.99 11.16
ILLINOIS 11.431 7.290 0.13 0.14 9.30 13.80
INDIANA 5.544 9,686 0.17 0.19 9.43 13.42
10WA 2.7717 8.280 0.15 0.17 7.41 10.89
KANSAS 2.478 9.221 6.16 0.18 8.10 12.21
KENTUCKY 3.685 9.129 6.20 0.23 9.68 14.88
LOUISIANA 4,220 8.926 0.20 0.23 11.10 18.53
MAINE 1.228 9.667 0.16 0.17 8.16 13.34
MARYLAND 4,781 8.479 6.13 0.14 10.24 16.82
MASSACHUSETTS 6.016 7.668 0.09 0.10 12.15 15.22
HICHIGAN 9,285 8.724 0.15 0.17 10.49 16.03
MINNESOTA 4.375 8.902 0.11 0.13 6.39 10.20
MISSISSIPPI - 2,573 g.482 0.24 0.29 5.43 10.33
MISSOURI 1/ S.117 9,844 0.18 0.21 8.15 12.93
MONTANR 738 10.428 0.24 0.27 6.91 10.36
NEBRASKA 1.578 8.845 0.14 0.17 9.82 14.76
NEVADA 1.202 8.498 0.25 0.29 10.44 15.97
NEW HAMPSHIRE 1/ 1,108 8.876 0.13 0.14 3.05 6.30
NEW JERSEY 7.730 7.623 0.11 0.11 13.32 21.03
NEW MEXICG 1.518 10.659 6.29 0.33 10.48 16.37
NEW YORK 1/ 17.990 5,942 0.11 0.12 11.13 16.51
NORTH CAROLINA 6.629 9,459 0.19 0.21 37.51 17.80
NORTH DRKOTR 639 9,249 0.186 0.18 4.95 7.24
OHIO 1/ 10.847 8.018 0.14 0.15 11.08 18.60
OKLAHOMA 3,146 10.51S 0.18 0.20 7.84 12.26
OREGON 2.842 9.408 0.18 0.20 7.89 12.39
PENNSYLVANIR 11.882 7.213 0.13 0.14 7.78 12.03
RHODE [SLAND 1.003 7.003 0.08 0.08 8.02 11.70
SOUTH CRROLINA 3,487 9,858 0.2% 0.28 8.54 13.86
SOUTH DAKOTA 696 10.042 0.20 0.22 6.93 10.43
TENNESSEE 1/ 4,877 9,578 0.21 0.24 9.60 14.82
TEXRAS 16.987 8.550 0.17 0.19 9.56 15.46
UTAKR 1.723 8.500 0.14 0.16 8.67 13.15
VERMONT 563 10.369 0.15 0.16 6.42 9.91
VIRGINIA 6.187 9.727 0.1% 0.17 8.36 12.35
WASHINGTON 4,867 9.183 0.15 0.17 10.63 15.63
WEST VIRGINIA 1.793 8.599 0.23 0.27 10.12 15.61
WISCONSIN 4.892 9.0St 0.14 0.16 8.67 12.78
HYOMING 454 12.848 0.23 0.28 7.51 11.82
U.S. TOTAL 248,708 8.635 0.16 0.18 10.06 14.48

1/ ESTIMATES OF NONFATAL INJURY ACCIDENTS AND NONFATALLY INJURED PERSONS WERE MADE BY FHHWA
BRSED ON STATE REPORTED 1989 DATA.




TABLE 9. FATAL AND INJURY ACCIDENT DATA
RELATED TO LICENSED DRIVERS - 1990

LICENSED DRIVERS RATES PER THOUSAND DRIVERS

VEHICLE FATAL NONFATAL NONFATAL

STATE NUMBER MILES ACCIDENT FRTALITY INJURY INJURY

( THOUSANDS) PER RATE RAT ACCIDENT RATE

DRIVER RATE

ALABAMA 2,753 15.382 0.36 0.41 10.99 16.22
ALASKA 314 12.672 0.29 0.30 12.49 18.35
ARIZONR 2,393 14,817 0.33 0.36 15.72 25.39
ARKANSAS 1/ 1,722 12,202 0.30 0.35 6.7 12.53
CALIFORNIR 19.846 13.047 0.24 0.26 11.92 18.43
COLORADO 2.043 13.303 0.24 0.27 12.51 19.18
CONNECTICUT 2.214 11,880 .16 0.17 13.39 18.98
DELRAWARE 485 13.501 0.25 0.28 10.94 17.38
DIST. OF COL. 412 8.269 0.11 0.12 23.04 32.08
FLORIDA 9.231 11.916 0.28 0.31 14.15 23.21
GEORGIR 4,478 16.245 0.31 0.35 14.16 22.08
HAWAI I 678 11,897 0.23 0.26 12.72 18.32
IDRHO 704 13,990 0.30 0.35 11.43 15.96
ILLINOIS 7.295 11.423 0.20 0.22 14.57 21.63
INDIANR 3,601 14,912 0.26 0.29 14.52 20.67
10WA 1,872 12.283 0.22 0.25 10.99 16.15
KANSAS 1,715 13.323 0.23 0.26 11.70 17.64
KENTUCKY 2.402 14,005 0.31 0.35 14.85 22.83
LOUISIANA 2,575 14,628 0.32 0.37 18.19 30.36
MAINE 887 13,383 0.22 0.24 11.29 18.47
MARYLAND 3.362 12,057 0.19 0.20 14.56 23.92
HASSACHUSETTS 4,229 10.908 0.13 0.14 17.29 21.65
MICHIGAN 6.440 12.592 0.22 0.24 15.14 23.13
MINNESOTA 2,529 15.400 0.20 0.22 11.08 17.65
MISSISSIPPI 1.885 12,943 0.33 0.40 7.42 14.10
MISSOURI 1/ 3.688 13,797 0.26 0.30 11.30 17.93
MONTRNA 604 13,795 0.31 0.35 9.14 13.71
NEBRASKA 1,089 12,817 0.20 0.24 14.23 21.38
NEVADA 846 12.074 0.35 0.41 14.84 22.69
NEW HAMPSHIRE 1/ 843 11.677 0.17 0.19 4.01 8.28
NEW JERSEY 5,585 10,550 0.15 0.16 18.43 29.11
NEW MEXICO 1,074 15.035 0.41 0.46 14.80 23.09
NEW YORK 1/ 10.254 10.425 0.20 0.22 19.53 28.96
NORTH CAROLINA 4,551 13,779 0.27 0.30 54.63 25.92
NORTH DRKOTR 425 13.906 0.24 0.26 7.44 10.89
OHI0 1/ 7,427 11.710 0.20 0.22 16.18 27.16
OKLAHOMA 2,278 14,522 0.24 0.28 10.83 16.94
OREGON 2.212 12.088 0.23 0.26 10.13 15.91
PENNSYLVANIA 7,899 10.850 0.19 0.21 11.73 18.10
RHODE ISLAND 671 10.468 0.12 0.13 . 11.99 17.49
SOUTH CRAROLINAR 2.373 14,486 0.37 0.41 12.55 20.37
SOUTH DAKOTA 492 14,205 0.28 0.31 9.80 14.76
TENNESSEE 1/ 3.334 14,010 0.31 0.35 14.04 21.67
TEXRS > 11,137 14,567 0.26 €.29 14.58 23.58
UTAH 1.046 14,002 0.23 0.26 14.28 21.65
VERMONT 412 14.170 0.20 0.21 8.78 13.58
VIRGINIA 4,389 13,711 0.22 0.25 11.79 17.42
WRSHINGTON 3.377 13,235 0.21 0.24 15.31 22.52
WEST VIRGINIA 1,264 12.008 0.32 0.37 14.13 21.80
WISCONSIN 3,328 13.304 0.20 0.23 12.74 18.79
WYOMING 334 17,464 0.31 0.37 10.21 16.07
U.S5. TOTAL 167,017 12,858 0.24 0.27 14.98 21.56

1/ ESTIMATES OF NONFATAL INJURY RCCIDENTS AND NONFRTALLY INJURED PERSONS HWERE MADE BY FHWA

BASED ON STATE REPORTED 1988 DATA.




TABLE 10. FATAL AND INJURY ACCIDENT DATA
RELATED TO VEHICLE REGISTRATIONS - 1990

REGISTERED VEHICLES RATES PER THOUSAND VEHICLES
VEHICLE FRTAL NONFRTAL NONFATRL
STATE NUMBER MILES ACCIDENT FRATALITY INJURY INJURY
{ THOUSANDS ) PER RRTE RATE RCCIDENT RATE
VEHICLE RATE
RLABAMA 3.744 11.311 0.26 6.30 8.08 11.92
RLASKA 477 8.342 0.19 0.20 8.22 12.08
ARIZONR 2,825 12,551 0.28 0.31 13.31 21.50
RRKANSRS 1/ 1.448 14,510 0.36 0.42 8.07 14.91
CRLIFORNIR 21,926 11.809 0.21 0.24 10.79 16.68
COLORADO 3.188 8.614 0.16 - 0.17 8.10 12.42
CONNECTICUT 2,623 10.028 0.14 0.15 11.30 16.02
DELAWARE 526 12.449 0.23 0.26 10.08 16.02
0IST. OF COL. 262 13.004 0.18 0.18 36.23 50.45
FLORIDA 10,850 10.045 0.24 0.26 11.93 19.56
GEORGIA 5.489 13.253 0.26 0.28 11.55 18.01
HAWAL L 771 10.462 0.20 0.23 11.19 16.11
IDAHO 1.054 9,344 0.20 0.23 7.63 10.66
ILLINOIS 7.873 10.58S 0.18 0.20 13.50 20.04
INDIANAR 4,366 12.299 0.21 0.24 11.97 17.04
10WR 2,632 8,736 0.15 0.18 7.82 11.49
KANSAS 2.012 11.356 0.19 0.22 9.97 15.04
KENTUCKY 2.809 11.564 0.26 0.29 12.26 18.85
LOUISIANA 2,995 12.577 0.28 0.32 15.64 26.10
MAINE 977 12.150 0.20 0.22 10.25 16.77
MARYLAND 3.607 11.238 0.18 0.19 13.57 22.29
MASSRCHUSETTS 3.726 12.381 0.15 .16 19.62 24.57
MICHIGAN 7.209 11,249 0.19 0.22 13.52 20.66
MINNESOTA 3,508 11.102 0.14 0.16 7.97 12.72
MISSISSIPPI 1.875 13.012 0.33 0.40 7.46 14.17
MISSOURI 1/ 3.908 13.030 0.24 0.28 10.68 16.94
MONTANA 783 10,641 0.24 0.27 7.05 10.57
NEBRASKA 1.384 10,085 0.16 0.19 11.20 16.83
NEVROA 853 11.978 0.35 0.40 14.72 22.50
NEW HRMPSHIRE 1/ 946 10.406 0.15 0.17 3.57 7.38
NEW JERSEY 5.652 10.425 0.14 0.16 18.21 28.76
NEW MEXICO 1.301 12,412 0.34 0.38 12.22 19.06
NEW YORK 1/ 10,196 10.485 0.20 0.22 19.65 29.12
NORTH CRROLINA S5.162 12,148 0.24 0.27 48.16 22.85
NORTH DRKOTA 630 9.381 0.17 0.18 $.02 .35
OHIO 1/ 8.410 10.341 g.18 0.19 14.29 23.99
OKLAHOMA 2.549 12.488 0.21 0.24 9.31 14.56
OREGON 2.445 10,936 0.20 0.24 9.17 14.40
PENNSYLVANIR 7.971 10.752 0.19 0.21 11.62 17.93
RHOOE [SLANOD 672 10,452 0.12 0.13 11.97 17.46
SOUTH CRROLINA 2.520 13.541 0.35 0.38 11.82 19.18
SOUTH DAKOTA 704 9.928 0.20 0.22 6.85 10.31
TENNESSEE 1/ 4,444 10.511 0.23 0.26 10.53 16.26
TEXRS 12,800 12.674 0.23 0.25 12.69 20.51
UTAH 1,206 12.144 0.20 0.23 12.39 18.78
VERMONT 462 12.636 0.18 0.19 7.83 12.08
VIRGINIRA 4,938 12.187 0.19 0.22 10.48 15.48
WASHINGTON 4,257 10.499 0.17 0.19 12.15 17.87
WEST VIRGINIR 1.225 12,586 0.33 0.39 14.81 22.85
WISCONSIN 3.672 12.058 0.18 0.21 11.85 17.03
WYOMING 528 11.047 0.20 0.24 6.46 10.16
U.S. TOTAL 188,654 11.383 0.21 0.24 13.26 19.08

1/ ESTIMRTES OF NONFATAL INJURY RCCIDENTS AND NONFATALLY INJURED PERSONS WERE MRDE BY FHWA

BASED ON STATE REPORTED 1989 DRTA.







SECTION IV - PUERTO RICO

Table 11 contains the travel and accident data reported by Puerto Rico for calendar

year 1990.

TABLE 11. FATAL AND INJURY ACCIDENTS IN PUERTO RICO - 1990

INJURY ACCIDENTS PERSONS INJURED
VEHICLE
HIGHWAY SYSTEM HIGHWAY MILES FATAL NONFATAL FATAL NONFATAL
MILES (MILLONS) |\ imber | Rate* | Number | Rater | number | Rater Number | = Rate*

FEDERAL-AID

Interstate (Rural) 83 754 37 491 1,663 | 220.56 38 5.04 2,165 287.14
Interstate (Urban) 115 2,331 66 2.83 3,333 142.99 76 3.26 3,661 157.06
Other Primary (Rural) 307 1,035 64 6.18 3,389 | 327.44 69 6.67 5,186 501.06
Other Primary (Urban) 216 2,020 1 0.05 4,042 | 200.10 1 0.05 5,198 257.33
Urban Arterial (Urban) 422 2,238 31 1.39 6,930 | 309.65 32 1.43 8,348 373.01
Urban Collector (Urban) 181 557 21 3.77 1,461 262.30 21 3.77 1,690 303.41
Secondary (Rural) 855 891 42 471 3,310 371.49 45 5.05 4,335 486.53
All Federal-Aid 2,179 9,826 262 2.67 24,128 | 245.55 282 2.87 30,583 311.25
NON-FEDERAL-AID

Arterial (Rural) - - - - - - - - - -
Arterial (Urban) 55 164 0 0.00 610 | 371.95 0 0.00 819 499.39
Collector (Rural) 679 545 17 3.12 2,092 | 383.85 17 3.12 2,887 §29.72
Collector (Urban) 295 584 6 1.03 1,470 | 251.71 6 1.03 1,900 325.34
Local (Rural) 7,443 619 66 10.66 6,073 981.10 66 10.68 7,212 | 1,165.11
Local (Urban}) 2,745 1,120 96 8.57 5523 | 493.13 102 9.11 6,419 §73.13
All Non-Federal-Aid 11,217 3,032 185 8.10 15,768 520.05 191 6.30 19,237 634.47
All Rural Highways 9,367 3,844 226 5.88 16,527 | 429.94 235 6.11 21,785 566.73
Al Urban Highways 4,029 9,014 221 2.45 23,369 | 259.25 238 2.64 28,035 311.02
TOTAL 13,396 -12,858 447 3.48 39,806 | 310.28 473 3.68 49,820 387.46

* Per 100 Million Vehicie-Miles







SECTION V - RELATIONSHIP OF FATALITY RATES TO TRAVEL DENSITY

The vehicle mile fatality rate is the measure 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 little control. Because the travel density
varies widely among States, not all States will have similar fatality rates. Many reasons
other than variation in travel density affect differences among the fatality rates of the
States. 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 1986 through 1988.
The relationships must be regarded as provisional because they are based on
incomplete data that is known to contain errors. Nevertheless, the curves provide a
more suitable base 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 7-A1.

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. Any attempt to drive a vehicle a given
distance may or may not result in an accident. A degree of statistical regularity exists,
however, that permits estimation of the number 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
variation of 10 percent would be more likely to occur in the Delaware fatality rate than
in fatality rates for California or New York.

The random variation of fatality rates is analogous to the random variation observed
when flipping a coin repeatedly. If the probability of *heads" is 1 in 2, the ratio of the
number of heads to the number of flips approaches 1/2 as the number of fiips
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. As the number of vehicle
miles or flips of a coin increase, 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.

The application of the binomial probability law to accident rates yields resuits 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 7-A1 is an exponential curve fitted to the data points
by a weighted least squares procedure. Each 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.

Because the volume of travel is different for each State, the magnitude of random
variation is also different. To illustrate the effect of the differences, provisional ranges
have been computed (Figure 7-A2). For each State, the observed 1990 fatality rate is
related to a provisional range centered on a value taken from the rate density curve in
Figure 7-A1. If variations from rates on the rate-density curve in Figure 7-A1 followed
a binomial distribution, the probability would be 99 out of 100 that each observed rate
would fall within the provisional range shown in Figure 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 1990 as in the preceding 4 years and variation from the
rate-density curve were random. If a rate falls above or below the range shown, it is
probably unusually high or low for some reason other than random variation. Figure
7-A2 shows that most State fatality rates varied significantly from the provisional
rate-density curve. The 1990 fatality rates were about the same for California and
Oklahoma. Yet, Oklahoma’s rate was substantially lower than State rates observed for
a similar travel density in the preceding 4-year period. California’s rate, on the other
hand, is within the provisional range, where deviation from the rate-density curve is
less significant. Analysis of the possible reasons for the low rate in Oklahoma and the
rates outside provisional ranges in many other States is beyond the scope of this
report. In Figure 7-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.

Figures 7-B1, 7-B2a, and 7-B2b, show the rural and urban fatality rates for each State
separately and in the same manner as Figures 7-A1 and 7-A2.

Other provisional range relationships, provisional rate changes, and observed fatality
rates for the highway systems in each State are shown in Figures 7-C1a through
7-F2b. Provisional range relationships are shown for the Interstate urban and rural
systems separately.

For every system, seldom the fatality rates observed in 1990 were above the
provisional range based on 1986 through 1989 experience (Figure 7).



L

USING RATE-DENSITY RELATIONSHIPS

Rate-density curves may be regarded as provisional national norms for fatality
rates. Figure 7-A1 on page 62 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. For 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 under 2.5 fatalities per 100 miillion 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 7-A2 on page 63. 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 probably
results from something other than random variation. Possible causes include
effective safety programs, hazardous highways, inconsistent data, and other
factors.

The illustrations that make up Figure 7 may be used to answer questions such
as:

1. Where can successful safety programs be found?

States in which the 1990 fatality rate is to the left of the provisional
range are most likely to have successful safety programs. See Figures
7-A2, 7-B2, etc.

2. Are safety programs in a particular state more successful on some
systems than on others?

Safety programs are likely to be more successful on highway systems in
which the 1990 fatality rate is to the left of the provisional range. See
Figures 7-C2, 7-D2, etc.

3. Where, in a particular State, is the greatest potential for the
improvement of safety programs?

The greatest potential for reduction of traffic deaths in a State is likely to
be on highway systems in which the 1990 fatality rate is to the right of
the provisional range. See Figures 7-C2, 7-D2, etc.
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Figure 7-A2 FATALITY RATE BY STATE - ALL HIGHWAYS (1990)
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Figure 7-B2b FATALITY RATE BY STATE - ALL URBAN HIGHWAYS (1990)
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Figure 7-B2a FATALITY RATE BY STATE - ALL RURAL HIGHWAYS (1990)
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Figure 7-C2a FATALITY RATE BY STATE - RURAL INTERSTATE HIGHWAYS (1990)
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Figure 7-C2b FATALITY RATE BY STATE - URBAN INTERSTATE HIGHWAYS (1990)



SAVMHYIH AHVINIHC dIV-Tvd3d3d H3IHLO
(68-9861) dIHSNOLLY13H ALISN3Q-3LVH TVNOISIAOYd 'La-L Bid

(1aV) ALISN3Q T3AVHL 31VLS

000°9L OOO..O. OOW.DQ OOJ.OQ OOA-v..— 0
. ' . : 0
o
....................... ._........................«...........-......@...m
------------ z<mm: o ..o.uc.c.n-tooo-occ.o'-ou.coc-ooos-n-.-o-ooncoo-c-v-n-..cio-olou--n-n-oéq 1'
IvdNY v
v

(WAWQOL/81918)) J1VH ALMVLVY 3LVIS




FATALITIES PER 100 MILLION VEHICLE MILES
0 2 ‘ ; :

i

£
s
g
[ ]

|

§
:
J

i
§

:

£

:
]

z
:

s
Q
3
[
-

5
i

;

§
o
o

E
3

¢
3
H
:

3
2
s
Q
2.
[ )
3

Tennessee - - - -

-
8
8
-

£
3
o
2
-

3
i

1%
E3
E

4
e
g
R

g
g
o

:

5
;

55

g

|

|

g

s
?

Figure 7-D2a FATALITY RATE BY STATE - OTHER RURAL FEDERAL-AID PRIMARY HIGHWAYS (1990)
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Figure 7-E2a FATALITY RATE BY STATE - FEDERAL-AID SECONDARY HIGHWAYS (1990)
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Figure 7-F2a FATALITY RATE BY STATE - RURAL NON-FEDERAL-AID HIGHWAYS (1990)
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SECTION VI - STATE FATALITY RATE TRENDS

Knowing the fatality rate trend within a State is sometimes more useful than knowing
how that State compares with others. Figure 8 illustrates changes in State rates over
the 5-year period from 1986 through 1990. The provisional range for each of the 5
years is based on the provisional rate-density curve for the 4-year period preceding
each year. This is a change from the way the provisional ranges were presented in
this series of reports for Figure 8 since the 1982-1987 reports.

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. Figure 8
should not be used to compare the magnitude of fatality rates in different States.

While Kansas demonstrates decreasing fatality rates throughout the 5-year period,

other States report little improvement since 1986. In more than half the States, the rate

reported for 1990 is lower than the rates for the preceding year. Eight States had a

1990 fatality rate above the provisional range. By comparison, the lowest number of

States reporting rates above the provisional range occurred in 1985 when the number
of States was five. :

Figure 8 may be used to answer questions such as:

1. Are the fatality rates in a State improving?

Most States show steadily improving fatality rates. A few do not. See
pages 82-92.

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

A fatality rate to the left of the provisional range indicates that the State
fatality rate is significantly below the 1986-1989 national experience for
States with similar travel density. A fatality rate to the right of the
provisional range is significantly above such national experience. See
pages 82-92. :




FATALITIES PER 100 MILLION VEHICLE MILES

é
-

g
N
-

gg
L ]
-

g
'
-

§
-

-

g
[ ]

g
L ]

:
Ll

g
-

o
-t
w

g

1988, ; - § —t-

P —
o
1900 ---- - - - l—

Figure 8 FATALITY RATES (1986 - 1990)



FATALITIES PER 100 MILLION VEHICLE MILES

g
-

-d
8
N
-

g
-

é
-

g
-

g
-

g

g
-

g
-

g
L ]

g
-

;
~N
-

g
L J

g
L J

g
-

28
24
[ ]

-

g
-

g
[ ]

Figure 8 (continued) FATALITY RATES (1986 - 1990)
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Figure 8 (continued) FATALITY RATES (1988 - 1990)
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Figure 8 (continued) FATALITY RATES (1986 - 1990)
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SECTION VIi - SUMMARY

This report presents data which can be used in the evaluation of the highway safety
performance of the States. The data were submitted by the States through the
Highway Performance Monitoring System operated by the Federal Highway
Administration.

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. Estimates have
been included for States whose data reports were incomplete. Six States, Arkansas,
Missouri, New Hampshire, New York, Ohio, and Tennessee, were unable to submit
any nonfatal injury accident data in time for inclusion in this report.

The traffic accident statistics for 1990 show a decrease of about 1,000 fatalities from
1989. The overall fatality rate per 100 million vehicle miles of travel was 2.07, which is
lower than the record low of 2.16 set in 1989.
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