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DISCLAIMER

This report was prepared for the State Safety Office, Department of Transportation, State of Florida in
cooperation with the National Highway Traffic Safety Administration, U.S. Department of Transportation
and/or Federal Highway Administration, U.S. Department of Transportation.

The conclusions and opinions expressed in this report are those of the subgrantee, and do not necessarily
tepresent those of the State of Florida, Department of Transportation, State Safety Office, U.S. Department
of Transpottation, or any other agency of the State or Federal Government.
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Executive Summary
Investigation of Fatal Crashes in Florida

STUDY PURPOSE

In 1998, Florida’s fatality rate per 100 million vehicle miles traveled was 2.6 compared to the nationwide
average of 1.6. Because Florida’s fatal crash rates and fatality rates consistently outrank national averages, the
Florida Department of Transportation (FDOT) contracted with the Center for Urban Transportation
Research (CUTR) at the University of South Florida (USF) to help identify highway safety problem areas that
may contribute to less safe travel on Florida roadways. This research was conducted as part of a larger
pooled-fund study to determine why fatal crash rates are higher in the Southeastern United States (US)
compared to rest of the nation and what could be done to reduce fatal crashes in the region. The research
objective was to identify problem areas related to highway safety in which Florida is over-represented relative
to other states and the nation as a whole. The research results provide policy makers and highway safety
advocates with a better understanding of the factors that may contribute to higher fatality rates in Florida and
may be used to help identify specific problem areas where the FDOT can focus safety improvement

Measuics.

RESEARCH APPROACH

CUTR researchers conducted several activities to accomplish the research objective. Data were collected and

analyzed through the application of a multiple—step process used to identify highway safety problem areas
unique to Florida.

Data Collection. Researchers obtained data on all fatal crashes in the United States that occurred from 1994
to 1998 from the Fatal Analysis Reporting System (FARS) database. The data included motor vehicle traffic
crashes from all states during the five-year period resulting in a fatal injury to a vehicle occupant or non-
mototist within 30 days of the crash.

Data Analysis. First, states were grouped based on fatality rates to allow comparison of Florida to other
states. During the study petiod, Florida’s fatality rate was lower than 11 states but higher than 39 states.
States with higher fatality rates were classified as a single group (Less Safe). States with lower fatality rates
were divided into two groups: states with average fatality rates less than 25 percent lower than Florida’s
(Safer) and states with average fatality rates more than 25 percent lower than Florida’s (Safest).

The analyses were conducted separately for three person types: drivers, passengers, and non-mototists
(pedestrians and bicyclists). These person types were separated due to differences in how exposure is
measured and likely contributing factors and because they differ in terms of shares between Florida and the

nation as a whole.

The analysis proceeded in three steps. Level-One analysis examined individual variables from the FARS
dataset to identify a preliminary list of highway safety problem areas where Florida may be over-represented
relative to the other state groups and the nation as a whole. Exposure analysis applied the concept of quasi-
induced exposure to the problem areas identified in Step 1 to control for differences in exposure between
Flotida and each of the state groups and the nation as a whole. The last step, Multi-Factor analysis,
introduced additional variables to examine preliminary problem areas to which the quasi-induced exposure
approach was not applicable. The statistical program, SPSS, and Microsoft Excel were used to analyze the
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data based on the degree of over-representation (DOR), data quality, and statistical significance. Researchers
synthesized the results and ranked problem areas for further research consideration.

RESEARCH FINDINGS

Level-One Analysis. This analysis measured the degree of over-representation of fatalities in Florida relative
to each of the state groups and included several components for each variable. Researchers computed the
proportions of fatalities the different values of a given vanable represent within Florida and each of the other
state groups and tested for statistical significance. Researchers calculated the degree of over-representation
for every value of a given variable relative to each of the three state groups.

The Level-One analysis identified a number of highway safety problem areas that are over-represented in
Florida relative to the state groups and the nation as a whole. Some of the problem areas are common to
drivers, passengers, and non-motorists, including roads with 4 lanes, roads with 6 lanes, regulatory signs,
and divided roads with no barriers. Some areas are common to drivers and passengers only, including
shoulders, urban local roads, and vehicles tuming left just prior to the crash. Some are common to
passengers and non-motorists only, including intersections. Some are common to drivers and non-
mototists only, including urban non-interstate highways. Still others are unique to the individual person
types. Unique to non-motorists are U.S. highways, roads with 26-45 mph speed limits, drivers with at least
one non-speed related moving violation conviction, and having activities in roadway such as walking, riding,
standing, etc. Unique to drivers are traffic signals and being struck. And unique to passengers ate
municipal roads and drivers 75 years or older. However, these results only illustrate areas that are potential
problems because any over-representation may be eliminated once exposure is controlled or other factors are

introduced.

Exposure Analysis. This step applied quasi-induced exposure to drivers directly and to passengers and non-
motorists indirectly through varying degrees of modification to account for the differences in exposure across

the state groups.

‘The Exposure analysis revealed that the many highway safety areas of concern identified through the Level-
One analysis were no longer so or the degree of concern is significantly reduced once exposure is considered.

Results are presented using four different scenarios.

Scenario 1: High degrees of over-representation under Level-One analysis with no statistically
significant reduction in the degree of over-representation.

This scenario includes highway safety problem areas that were highly over-represented in the Level-One
analysis and as a result of the Exposure analysis, show no statistically significant reduction in the degree of
over-reptesentation. Most highly over-represented among these are shoulders and vehicles turning left just
ptior to the crash for both drivers and passengers and U.S. highways for non-motorists. Among the other
potential problem areas, dark but lighted conditions, municipal roads, regulatory signs, and drivers 75 years or
older are common to both drivers and passengers; motorcycles, 9-clock impact point, being struck are
unique to drivers; divided roads with no barrier and 3-clock impact are unique to passengers; and
intersections, state highways, and urban non-interstate highways are unique to non-motorists.
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Scenario 2: Under-represented in Level-One analysis but over-represented once exposure is
controlled,

Potential problem areas identified under this scenario include those that were identified in the Level-One
analysis as being under-represented but show significant degrees of over-representation once exposure is
controlled. Common to both drivers and passengers are crashes involving one drunk driver, roads on grade,
and non-junctions. Unique to drivers is head-on crashes, unique to passengers is the problem of drivers

involved in one crash in the 3 years ptior to the crash in question.

Scenario 3. High degrees of over-representation under Level-One analysis and higher over-

representation alter exposure.

Potential problem areas identified with high degrees of over-representation under the Level-One analysis and
show even higher degrees of over-representation once exposure is controlled are included in this scenario.

These include dark conditions and state highways, both of which are unique to non-motorists.

Scenatio 4. High degrees of over-representation under Level-One analysis but Exposure analysis is
not applicable.

This scenario includes problem areas identified with high degrees of over-representation in the level-One
analysis but to which Exposure analysis is not applicable. These include non-motonsts walking, niding, or
having other activities in roadway, drivers with at least one suspension or revocation in the 3 years prior to
the crash in question, and dtivers with at least one non-speed related moving violation conviction in the 3

yeats prior to the crash in question. All these are unique to non-motorists.

Multi-Factor Analysis. The Exposure analysis was not applicable to certain problem areas identified in the
Level-One analysis for passengers or non-motorists. For passengers, these include personal characteristics,
such as age. For non-motorists, these include characteristics that drivers and non-motorists do not share.
The multi-factor analysis attempts to determine under what specific situations problem areas identified in the
Level-One analysis are more over-represented than under other situations.

Two issues related to non-mototists were examined through multi-factor analysis. One issue is related to
non-motorist fatalities in general. Level-One analysis revealed that non-motorist fatalities as a person type are
over-represented in Florida relative to the state groups and the nation as a whole. The questton to be
answered was “in what areas of concern is the degree of over-representation particularly high?” The muld-
factor analysis revealed that non-motorist fatalities are over-represented by over 100 percent relative to each
of the three state groups under dark conditions, on U.S. highways, and in crashes involving regulatory signs.
In addition, this problem is far more over-represented in rural areas than in urban areas, indicating that non-
motorist fatalities in Florida may not be the result of lacking pedestrian facilities. Also, the problem is far
more over-reptesented on curved alignment than on straight alignment, on roads with grade than without
grade, on U.S. and state highways than on other types of roadway ownership, and among 16-64 years old than
the very young or the old.

Multi-factor analysis was also used to examine another issue related to non-motorists in terms of a specific
area of concern. Level-One analysis revealed that non-motorists having certain activities in roadway
represent the most serious problem to non-motorist fatalities in Florida. The question to be answered was
“under what situations is the degree of ovet-tepresentation of this problem particularly high?” The multi-
factor analysis revealed that non-motorists having activities in roadway are over-represented by over 100
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petcent relative to each of the three state groups under dark but lighted conditions, on 4-lane or 6-lane roads,
on urban arterials, in urban areas, on municipal roads, in crashes in which traffic signals are present, and roads
that are divided but with no barrier. In addition, the problem is far more over-represented among females
than among males and among the young and old than among the other age groups.

Overall. Table E-1 summarizes the top highway safety problem areas based on the degree of over-
representation and an index that indicates the potential reduction in the number of fatalities if over-
representation were eliminated.

Table E-1 Top Three Highway Safety Problem Areas Based on Degree of Over-Representation and
Index Values

Person Type | Criteria | __Top Three Problem Are o
| Drivers [DOR  [Shoulder ~  ||Tumingleft |Onc drunk driver
~ |Index  [Nonjuacton  |Onedrunkdrver |Regulatorysign
| DOR I Shoulder i Turning left l Roads at grade
© |mdex  |Divided withno barrier |Nonqjunction |Turningleft
] I DOR | Activities in roadway ! State highway ; U.S. highway
[index [ Activities in roadway  [[Statchighway | US. highway
_ Total : L . .
Combined Index Non-junction ' One drunk driver | Regulatory sign

ml“\Iote.s: DORstandsfor “Degree of Over Representation™ Problem areas based on DOR are derived from Table 6.1, while those based on index
valucs are from Table 6.3,

Based on the degree of over-representation, the top three problem areas for drivers were: shoulders,
vehicles turning left just prior to the crash, and crashes with one drunk driver. The top three problem areas
for passengers were: shouldets, vehicles turning left just prior to the crash, and road segments at grade. The
top three problem areas for non-motorists were: having activities in roadway, state highways, and U.S.
highways.

Based on the index, the top three problem areas for drivers were: non-junction crashes, crashes involving
one drunk driver, and regulatory signs. The top three problem areas for passengers were: roads divided
without barrier, non-junctions, and vehicles turning left just prior to the crash. The top three problem areas
for non-mototists were: having activities in roadway, state highways, and U.S. highways. The top three
problem areas for all person types combined were the same as those for drivers when the index 1s used. -

CONCLUSIONS

The research study demonstrated the application of an analytic approach to identify problem areas related to
highway safety in which Florida is over-represented relative to other states and the nation as a whole. The
aggregate level analyses resulted in the identification of previously unknown areas where Florida has a higher
risk of highway travel compared to the rest of the U.S. The results provide policymakers and highway safety
advocates with a better understanding of the factors that may contribute to less safe highway travel in Florida.
Finally, the research provides a basis for future research to examine whether and how roadway engineering
practices and legislative policies related to highway safety problem areas differ from those practices and
policies in states with safer highway travel.
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Chapter 1
INTRODUCTION

1.1 STUDY PURPOSE

The eight southeastern states comprising the Federal Highway Administration’s (FHWA) Atlanta
Resource Center (formetly known as Region IV), namely Alabama, Florida, Georgia, Kentucky,
Mississippi, North and South Carolina, and Tennessee, consistently outrank other regions with
respect to number of fatal crashes and fatal crash rates. Approximately one-forth of the Nation’s
fatalities occur in the southeastern region where the fatality rate is about 20 percent above the

national mean rate.

In 1998, the FHWA Atlanta Resource Center commissioned a study to investigate crash data,
determine causative factors, and make recommendations for reducing fatal crashes as part of the
agency’s 10-year Strategic Plan to reduce fatalities and injuries in the southeastern region by 20
percent. The eight states voluntarily agreed to participate in a regional pooled-fund study
coordinated by Georgia Institute of Technology®.

As Figure 1.1 shows, Florida’s fatality rate per 100 million vehicle miles traveled is 2.1 compared to
the national rate of 1.6 in 1998. Because Florida’s fatal crashes and fatality rates outranks national
averages, the Flotida Department of Transportation (FDOT) contracted with the Center for Urban
Transportation Research (CUTR) at the University of South Florida (USF) to develop a technical
scope of wotk that was consistent with the overall objectives of the pooled-fund study.

Figure 2.1 Fatality Rate per 100 Million Vehicle Miles Traveled: Flotida vs. US, 1975-1998

—&—Florida ——-Us

A

Rate
N

1975 1980 1985 1990 1998

Year

Source: FARS data.

! For more information on the pool-funded study and results, contact Simon Washington, Ph.DD., School of Civil and
Environmental Engineering, Georgia Institute of Technology, Atlanta, Georgia, 30332 at

Simon. Washington(@ce. gatech edu, or phone (404) 894-6476.
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1.2 RESEARCH OBJECTIVE

The putpose of the research was to identify problem areas related to highway safety in which Florida
is over-represented relative to other states and the nation as a whole. The research results provide
policy makers and highway safety advocates with a better understanding of the factors that may
contribute to less safe highway travel in Florida. The results may be used to help identify specific

problem areas where the FDOT can focus safety improvement measures.

1.3 RESEARCH APPROACH

CUTR researchers conducted several activities to accomplish the research objective. Data were
collected and analyzed through the application of a multiple-step process used to identify highway
safety problem areas unique to Florda. ‘

Data Collection. Researchers obtained data on all fatal crashes in the United States that occurred
from 1994 to 1998 from the Fatal Analysis Reporting System (FARS) database. The data included
motor vehicle traffic crashes from all states during the five-year petiod resulting in a fatal injury to a
vehicle occupant or non-motorist within 30 days of the crash.

Data Analysis. First, states were grouped based on fatality rates to allow companson of Florida to
other states. During the study petiod, Florida’s fatality rate was lower than 11 states but higher than
39 states?. States with higher fatality rates were classified as a single group (Less Safe). States with
lower fatality rates were divided into two groups: states with average fatality rates less than 25 percent
lower than Florida’s (Safer) and states with average fatality rates more than 25 percent lower than
Florida’s (Safest).

The analyses were conducted based on three person types: drivers, passengers, and non-motorists
(pedestrians and bicyclists). These person types were separated due to differences in how exposure is
measured and likely contributing factors and because they differ in terms of shares between Florida
and the nation as a whole (see Figure 1.2).

The analysis proceeded in three steps. Level-One analysis examined individual variables from the
FARS dataset to identify a preliminary list of highway safety problem areas where Florida may be
over-represented relative to the other state groups and the nation as a whole. The degree of over-
representation (DOR) was calculated as follows:

Proporti it
FL Proportion of Fatalities _ ljx 100

DOR =
Step [Compadson Group's Proportion of Fatalities

Exposure Analysis applied the concept of quasi-induced exposure to the problem areas identified in
Step 1 to control for differences in exposure between Florida and each of the state groups and the
nation as a whole. The degree of over-representation was calculated based on the following:

2The District of Columbia and the other 49 states were divided into three groups of different levels of highway safety. For
convenience, the District of Columbia is referred to as a state.

Investigation of Fatal Crashes in Florida: Final Report 2



FL Proportion of Fatalities
FL Proportion of Exposure
Comparison  Group's Proportion  of Fatalities

DORStepZ = -1 |x100

Compatison Group's Proportion  of Exposure

The last step, Multi-Factor analysis, introduced additional variables to examine preliminary problem
areas to which the quasi-induced exposure approach was not applicable. The statistical program,
SPSS, and Microsoft Excel were used to analyze the data based on the DOR formulas, data quality,
and statistical significance. Researchers synthesized the results and ranked problem areas for further

research consideration.

Figure 1.2 Distribution of Fatalities by Person Types in Florida and U.S., 1994-1998

100
H Forida BUS
.

586
525 F

Draver e Nen-Moto Orher
P‘nﬂ%‘m Type -

Source: Tabulated from FARS, 1994-1998, .nhta. 4 le/ncsa html,
NHTSA.

Final Report Preparation. Researchers documented the results of the analyses and presented them
both graphically and in writing. This report constitutes the project deliverable.

1.4 REPORT ORGANIZATION

‘The remainder of this report is divided into six chapters. Chapter 2 details the research methodology
used to identify problem areas. Chapters 3-5 summarize the results from the three steps of the
methodology. Chapter 6 identifies methodological lessons learned from the project, discusses the
results, and makes recommendations on further research.

Investigation of Fatal Crashes in Florida: Final Report 3



Chapter 2
METHODOLOGY

2.1 INTRODUCTION

Researchers used a multi-step process to help identify problem areas that may contribute to Florida’s
relatively low level of highway safety. The process began with grouping states according to average
fatality rates and proceeded with determining areas where Florida is over-represented relative to
other state groups. Over-representation occurs when the number of fatalities in certain situation is
disproportionately higher in Florida than in the defined state groups. This process was done in two
sequential levels. ‘The first level of analysis, or Level-One analysis, identified potential problem areas
without taking into consideration any differences in exposure between Florida and other state
groups. The second level of analysis varied, depending on the nature of problem areas identified
from Level-One analysis. In most cases, the second level introduced differences in exposute and s
referred to as Exposure analysis. In the other few cases for which exposure could not be measured,
the second level introduced additional variables to determine under what situations these problem
areas are most highly over-represented. This third level of analysis is referred to as Multi-Factor

analysis.

The analyses were conducted separately for three person types: drivers, passengers, and non-
motorists (pedestrians and bicyclists). These three types of persons were selected due to differences
in how exposure is measured and likely contributing factors. In addition, these person types were
separated because they differ in terms of shares between Florida and the nation as a whole. For
example, Florida had 3,282 non-motorists died from highway crashes during the petiod from 1994 to
1998, representing 23.7 percent of all highway traffic fatalities in this petiod. In comparison, the
nation as a whole had 14.9 percent of all highway traffic fatalities as non-motorists in the same

petiod.

2.2 STATE GROUPING

The District of Columbia and the other 49 states wete divided into three groups of different levels of
highway safety (See Table A-1 in Appendix A). Hereafter, the District of Columbia is also referred
to as a state for convenience. The rationale was that the comparison of Florida with multiple groups
of states with different levels of highway safety would provide more insight into highway safety
problem areas where Florida is over-represented.

This grouping is based on fatality rates, ie., the number of fatalities per 100 million vehicle miles of
travel (VMT). These fatality rates were defined as averages over the period 1993-97. Data on the
number of fatalities and the amount of vehicle travel by individual states were from the Highway
Statistics for the years 1993 through 1997 from the website of FHWA’s Office of Highway
Information. The period from 1993-1997 was used for grouping rather than from 1994-1998
because Highway Statistics for 1998 was not available when the states were grouped at the beginning
of the project. The grouping was little changed when the petiod from 1994 to 1998 was used.

During the petiod from 1993 to 1997, Flosida’s fatality rate was lower than 11 states but higher than
39 states. It was decided to keep the states with higher fatality rates as a single group (Less Safe).
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However, it was decided to divide the states with lower fatality rates further into two groups: states
with their average fatality rate mote than 25 percent lower than Florida’s (Safest) and states with their
average fatality rate less than 25 percent lower than Florida’s (Safer). Note that Florida’s rate at 2.14
is about 25 percent higher than the national rate at 1.71.

2.3 DATA SOURCES

FARS data from 1994 to 1998 was the main data source for the analyses. This was supplemented
with data on vehicle travel from Highway Statistics produced by the Federal Highway
Administration. Data on vehicle travel were used to calculate the average number of fatalities per
unit of vehicle travel for individual states. For each database, the following briefly describes: the
sources of the data, data items, and potential errors and biases in the data.

2.3.1 Highway Statistics

Data Sources. Data on daily vehicle-miles of travel (DVMT) in Highway Statistics are derived from
the Highway Performance Management System (HPMS). In concept, travel is a calculated value that
is a product of the annual average daily traffic (AADT) and the centerline length of the section for
which the AADT is reported. AADT is required to be reported for each section of Interstate, NHS,
and other principal arterial; as a result, travel can be computed for these functional systems on a 100-
percent basis. For minor arterial, rural major collector and urban collector systems, travel is
calculated from samples using the AADT, centerline length reported for each sample section and the
HPMS sample expansion factor for each section. The DVMT will be adjusted for the functional
systems where sample data are used if the universe and expanded sample length do not equal. For
the most part, states use unknown methods to estimate travel for the rural minor collector and
rural/urban local functional systems. For these systems, travel values are developed by the States
using their own procedures and are provided in HPMS. Some states use supplemental traffic counts
outside of the HPMS procedures; others employ estimating techniques, such as fuel use, to

determine travel on these systems.

Errors and Biases. Travel estimates reported via the HPMS should be of reasonable quality
particularly for the higher order functional systems. AADT and travel data are edited by the HPMS
software for unusual values and for unusual changes to previously reported values. FHWA routinely
works with State data providers to modify reported AADT values that do not appear to be
reasonable before incorporating them into a final master file. Although AADT is required to be
updated annually in the HPMS, counts are required to be updated on a 3-year cycle. For any
reporting yeat, AADT for uncounted sections is to be derived by factoring the latest year's count for
those sections. States that follow the HPMS sampling instructions in developing traffic counting
programs have adequate counting and classification tools to prepare quality AADT and travel
estimates for HPMS. The consistency of the sampling and counting procedures should also provide
comparable state-to-state traffic data.

In practice, FHWA is aware that not all states rigorously follow the recommended sampling,
counting, and estimating procedures. Reporting of AADT based on actual traffic counts, on all
Intesstate and principal arterials on a 3-year cycle is a required but not necessarily followed protocol
for HPMS reporting. The calculation and application of various adjustment factors to 24- or 48-hour
coverage counts to enable them to represent AADT is as much art as science. Classification counts,
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which are needed to adjust pneumatic tube counts collected for three or more axle vehicles as well as
for other HPMS items, are difficult to collect and to apply on a statewide basis. Equipment used to
obtain count information is only accurate within certain limits and can suffer from malfunctions and
breakdowns, which can affect the reliability of traffic counts.

2.3.2 FARS

Data Sources. The National Highway Traffic Safety Administration (NHTSA) has a cooperative
agreement with an agency in each state to provide information on all qualifying fatal crashes in the
state. ‘These agreements are managed by Regional Contracting Officer’s Technical Representatives
located in the 10 NHTSA Regional Offices. State employees, called “FARS analysts,” are responsible
for gathering, translating, and transmitting their state’s data to NHTSA in a standard format. Each
FARS analyst attends a formal training program, and also receives on-the-job training. The number
of analysts varies by state, depending on the number of fatal crashes and the ease of obtaining data.

FARS data are obtained solely from the state’s existing documents, which generally include some or
all of the following:

Police Accident Reports (PARS)
State vehicle registration files

State driver licensing files

State Highway Department data
Vital Statistics

Death certificates
Coroner/Medical examiner reports
Hospital medical records
Emergency medical service reports

Analysts use these documents to code FARS data items on three standard FARS forms. The
Accident Form asks for information such as the time and location of the crash, the first harmful
event, whether the crash was a hit-and-run crash, whether a school bus was involved, and the
number of vehicles and people involved. The Vehicle and Driver Forms call for data on each crash-
involved vehicle and driver such as vehicle type, initial and principle impact points, most harmful
event, and drivers' license status. The Person Form contains data on each person involved in the
crash, including age, gender, role in the crash (drver, passenger, non-motorist), injury severity, and
restraint use. The data collected within FARS do not include any personal identifying information,
such as names, addresses, or social security numbers. FEach analyst enters data into a local
microcomputer data file, and forwards weekly updates to NHTSA’s central computer database. Data
are automatically checked when entered for acceptable range values and for consistency, enabling the
analyst to make corrections immediately. To be included in FARS, a crash must involve a motor
vehicle traveling on a traffic way customarily open to the public, and result in the death of a person
(either an occupant of a vehicle or a non-occupant) within 30 days of the crash.

Data Items. The FARS file contains desctiptions of each fatal crash reported. Each case has more
than 100 coded data elements that characterize the crash, the vehicles, and the people involved. The
final data for each year are organized into three files: the Accident File, the Vehicle and Driver File,
and the Person File. Table 2.1 shows the size of each file by state grouping. The varables, for the
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period under study, unique to each of these files are listed separately in Tables A-2 - A-4 in
Appendix A.

Table 2.1 Fatal Crashes, Vebicles Invelved, and Persons Involved: Florida Compared to
Other State Groups, 1994-1998

Safer

] - [ | Safest [ | Less Safe || All
[Accident File L L | l
| Number of crashes [ sy | 7909 eS| 35435 185394
" [ B B | |
Number of vehicles | 19832 112557 | 97372 52,946:| 282,707
erson File L | | | N
Died from crash | 13,854 82,146 | 72,063 | 40,019/ 208,082
Injured from crash | 13094 75808 9090 37,697 | 195689,
Not Injured | 8779 | 40669 | 32,688 | 17,845:| 99,981
| Died prior to crash | T ) )
| Unknown [owof sl os[ 7S 3780
[ Total [ 3596 200,155 | 175,158 | 96,2901 507,569

“Source: Adapted from FARS, 1994-1998.

Errors and Biases. Because FARS is a census of all fatal crashes, there are no sampling errors.
However, non-sampling errors can still exist. There are matnly three forms of non-sampling errors
involving FARS data. The first is non-response error, which results when information was not
collected for a certain variable or a particular value within this variable. These were not collected
either because they were missing in one of the state data sources, such as Police Accident Reports, or
because they are not included in the state sources for data collection. Another form of non-sampling
error in FARS is coding error. In this case, correct data were obtained from individual state sources,
but errors were made in coding state data into FARS. The third form of non-sampling error is
measurement error, which can result, for example, from the investigating office incorrectly estimating
the traveling speeds of the vehicles involved in a fatal crash. Some of these errors are not visible in
the data files, while others reflect themselves as missing or being coded as unknown. Potentially,
these errors could pose a serious problem to analyses conducted in the study if they account for a
large share of the crashes within each state group and these shares differ between Florida and other
state groups.

2.4 LEVEL-ONE ANALYSIS

2.4.1 Data Preparation

Data were prepared in several steps. First, the FARS files from each of the five years were appended
together into a single file for each file type, resulting in three expanded files: the expanded Accident
file, the expanded Vehicle and Driver file, and the expanded Person file.

Second, the variables in each expanded file for further analysis were selected. They include 30 from
the Accident File, 46 from the Vehicle and Driver File, and 18 from the Person File. Except those

variables for identification, variables in 'Tables A-2 — A-4 not included for further analysis are shaded.
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Third, the remaining variables in the expanded Accident File and the expanded Vehicle and Driver
File were merged into the expanded Person File. The merging of the Accident File into the Person
File was facilitated through the variable indicating the year in which a crash occutred and the crash
identification number within a given year. The merging of the Vehicle and Driver File into the
Person File was facilitated through both the year of crash and crash identification number and the
vehicle number. The merged Person File contained a total of 94 variables for analysis.

Fourth, each of these variables was examined to determine if any recoding was needed for further
analysis. For example, several variables contain values on a continuous scale and were recoded into
appropriate discrete ranges. Also, several variables contain a large number of discrete values and
were recoded into fewer values. In addition, some variables, such as those indicating the hour and
minute of the occurrence of an event, were recoded into a single variable, indicating the time of the

event.

Finally, those petsons who did not die from the crashes were deleted to focus on fatalities. The final
Person file contained a total of 208,082 fatalities and a total of 73 variables.

2.4.2 Analytic Methods
Level-One analysis measured the degree of over-representation of fatalities in Florida relative to each

of the state groups and included several components for each variable. One component involved
computing the proportions of fatalities the different values of a given variable represent within
Florida and each of the other state groups. For instance, let Vi (i1 = 1,2,...,1; j = FL, Safest, Safer,
Less Safe) be the number of fatalities associated with value i in a variable for state group j. Further,
let Vj (§ = FL, Safest, Safer, and Less Safe) be the total number of fatalities within state group J-
Then P; = V;/V, tepresent the proportion associated with value 1 of the variable under consideration
within state group j.

The second component involved testing whether any difference in the proportions of a particular
value within a given variable between Florida and any state group is statistically significant. This is a
standard test of equality between two proportions. Suppose one wants to test the statistical
significance of difference in the proportions of fatalities in urban areas between FL and Less Safe:
Pre and Prs. The difference P, — Prs approaches the normal form when Ve Pr, VinPrs, Vi Qe
and VisQys are all at least 10. The test statistic is then given by:

PFL _Pw
Vv
e
FL " LS

where P = (Vi Per + VigPis) / (Viw + Vis), Q = 1 — P, and the first subscript in the symbols
indicating a particular value in a variable has been dropped for simplicity. For this study, the testing

Z =

was done at the 0.05 significance level.

The third component involved calculating the degree of over-representation for every value of a
given variable relative to each of the three state groups. The degree of over-representation in Florida
relative to state group j in the type of fatalities associated with value i of a varable is given by Oy =
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100 [(P. k. / Pij) — 1], j = Safest, Safer, or Less Safe. A positive value of Oj indicates that Florida is
over-represented relative to state group j in the type of fatal crashes associated with value 1 of the
variable considered. A negative value of Oj, on the other hand, means that Florida is under-
represented.

2.5 EXPOSURE ANALYSIS

Exposure analysis applied quasi-induced exposure to drivers directly and to passengers and non-
motorists indirectly through varying degrees of modification. One problem with Level-One analysis
is that it does not take into account differences in exposure across the state groups. Suppose Level-
One analysis indicated that 54 percent of fatalities in Florida happened in urban areas, compared with
35 percent in the Safer states. This would indicate that Florida is over-represented in urban fatalities
relative to the Safer states. The degree of over-tepresentation is 100 * (54 / 35 - 1) = 54.29 percent.
However, this measure of over-representation would overestimate the true value if proportionally
more travel in Florida is done in urban areas than in the Safer states. Suppose further that 60 percent
of travel in Florida is urban and 30 petcent in the Safer states. How should one adjust the calculation
of the degree of ovet-tepresentation taking into account the difference in exposure? One could start
the adjustment with computing the relative exposure between Florida and the Safer states: 30/60 =
0.5. This relative exposure risk is then used in adjusting the degree of over-representation as follows:
100 * [0.50 * (54 / 35) - 1]} = -22.86 percent. Florida was actually under-represented in uvrban
fatalities relative to the Safer states once Florida’s over-exposure to urban travel is considered.

2.5.1 Exposure Measure

The commonly used measure of vehicle miles of travel is useful when exposure is measured at
aggregated levels such as functional classification. Data for vehicle miles of travel, however, are
unavailable for disaggregated situations, which most FARS variables describe. An alternative was

needed.

This research used the quasi-induced exposure measure. As originally designed, the approach applies
to drivers and derives exposure estimates from the distribution of non-responsible drivers in the set
of two-vehicle crashes for which fault can be reasonably attributed to one and only one dnver.
These ate often referred to as the “clean” ctashes. An underlying assumption of this approach is that
not-at-fault drivers constitute a representative random sample of those on the road. This measure
has been in the development since 1967. Stamatiadis and Deacon (1997) reassessed the quasi-
induced exposure measure in terms of its underlying assumptions and concluded: 1) the quasi-
induced measure provides an accurate teflection of exposute to multiple-vehicle crashes; 2) the quasi-
induced measure is an acceptable surrogate for vehicle miles of travel when estimates are made for
conditions during which the mix of road users is fairly constant; and 3) the quasi-induced measure is
powerful tool for measuring relative exposure of drivers when real exposure data are unavailable.

In addition to applying the induced exposure to drivers, researchers modified the procedure to apply
to passengers and non-motorists, respectively. The steps in the procedure are discussed separately

for each petson type.

Drivers, Several steps were involved measuring the quasi-induced exposure for drivers. First,
researchers created a file that included drivers involved in two-vehicle crashes. All levels of injury
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severity were included in the file. As shown in Table 2.2, the file included 9,933 Florida drivers.
(Note that the number of drivers can be smaller than the number of vehicles within a given state
group because of absence of drivers, for example.)

Researchers then assigned at-fault or not-at-fault to the drivers. A driver was innocent if the
investigating officer did not indicate any violation. Table 2.3 shows the number of drivers by fault.
Drivers involved two-vehicle crashes in which none of the drivers or both drivers were at fault were
deleted from the file. ‘This resulted in 16,935 drivers remaining, as indicated in Table 2.3,

Table 2.2 Drivers by Group and Vebicles Infvolved

lNumber of Vehicles | Florida i Safest !Safer ‘, | Less Safe 1Al

[One e leses  [soin [  [1040%
e e o [ww mon [
[Threer 3284 ll6 6% [13426  [|6956 (XTI
[Toul J19742 [111sss  [96764  [s2581 280,945 |

Source: Adapted from the Person Flle, FARS, 1994—1998

Table 2.3 Drivers by Gmup and Fault in Two-Vehzcle Cmsbes

‘Fault - _ | Florlda i Safest - l Safer Vchss Safe

[NoneatFault  [4324 | 22,6Q$M f20703  f11,327

lUnknown 467 3,081 1L179 f178 | |
[Total 9,881 152,891 | 48,069 24,975 1135816

Source: Adapted from the Berson File, FARS, 1954-1996. A driver was at Fault if the investigating officer charged him a violation.

Next, rescarchers deleted FARS variables that were not feasible for measuring quasi-induced
exposure. Finally, researchers computed exposure for each value of every FARS variable remaining
in the file. Specifically, this step determined the total number of not-at-fault drivers in Florida (Nr1)
in the remaining file and the number of not-at-fault drivers in Florida (Arr) that is associated with a
particular value in a variable (e.g., urban). The level of exposure for Florida is measured by Efr =
New/ A Similarly the level of exposure for group j is measured by E; = N;/ A,

Passengers. The measure of exposure was modified slightly for passengers from that used for
drivers. The same set of clean 2-vehicle crashes was used. In the case of drivers, the exposure
measure was based on the distribution of not-at-fault drivers in those clean crashes. For passengers,
the exposure measure was based on the distribution of the passengers of those not-at-fault drivers.

Non-Motorists. For non-motorists, the measure of exposure was modified from that for drivers

more significantly, though the basic concept remained the same. The following steps were used in
calculating this exposure measure. The first step created a file of drivers from the vehicle file who
were involved in single-vehicle crashes. The second step assigned at-fault or not-at-fault to the
driver. A driver was innocent if the investigating officer did charge the driver with any violations.
The third step merged this new variable measuring who is at fault into the person file and assigned
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fault or innocence to the non-motorists. Because there were no variables indicating violation charges
on non-motorists, the non-motorists were assumed to be not-at-fault whenever the driver was at
fault. The fourth step reduced the person file to include only those drivers and non-motorists
involved in single vehicle crashes with at least one non-motorist. The fifth step computed exposure
for each value of relevant FARS variables. The computation is similar to the cases for drivers and
passengers. However, both not-at-fault drivers and non-motorists were considered in measuring
exposure. This is because both the amount of traffic and the number of non-motorists exposed to
this traffic are important in determining the exposure for non-motorists.

2.5.2 Analytic Methods

Once exposure was measured for both Florida and another state group, the analysis proceeded with
computing the relative exposure Er1; = EpL / E;. The relative exposure was then used to adjust the
degree of over-representation from Level-One analysis: Oj = 100 [Erj (Pirr/ Pij) - 1], ) = Safest,
Safer, or Less Safe. Again, a positive value of Oj indicates that Florida is over-represented relative to
state group j in the type of fatal crashes assoctated with value i of the variable considered. A negative
value of Oj, indicates that Florida is under-represented.

Table 2.4 compares relative exposure estimates using vehicle miles of travel and the induced
approach with respect to drivers. What is shown in the table is Er1; (j = Safest, Safer, Less Safe, or
All) for urban and rural areas, respectively. The comparison uses land use between urban and rural
areas because land use is the only variable in FARS for which relatively reliable statistics are available
for both induced exposure and vehicle miles of travel. Using vehicle miles of travel, urban exposure
in the Safest states, Safer states, Less Safe states, and the nation as a whole is only 89 percent, 76
percent, 72 percent, and 82 percent of that in Florida, respectively. At the same time, rural exposure
in these state groups is 30 percent, 70 percent, 81 percent, and 51 percent more than in Florida,
respectively. Under the induced approach, these percentages change 10 82, 59, 61, and 71 for urban
exposure and 28, 66, 64, and 46 for rural exposure. In addition to evidence from the literature, this
further indicates the value of the quasi-induced measure in controlling exposure.

Table 2.4 Comparison of Relative Exposure Between Approaches

[Approach | landUse|  Safest|  Safer|  Less AL
lowar L Usan [7osy [~ oz on[ ~ om
L Ruml | 130 170} 18] 151
Iduced i Urban || 0.82 | 059 | 06l | 071

| Rural || 128 | 166 | 1.64 || 1.46

“Note: Results on the VMT approach were based on Highway Statistics 1994-1998, while results on the induced approach were based on
the methodology stated earlier.

2.6 MULTI-FACTOR ANALYSIS

The Exposure analysis was not applicable to certain problem areas involving passengers and non-
motorists identified in the Level-One analysis. For passengers, these include personal characteristics,
such as age. For non-motorists, these include characteristics that drivers and non-motorists do not
share. The Multi-factor analysis attempts to determine under what more specific situations problem
areas identified in the Level-One analysis are more over-represented than under other situations.
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2.7 SUMMARY

In sum, a multi-step process was used to identify highway .safety problem areas that may contribute
to less safe travel on Florida’s roadways. For comparative purposes, States were separated into three
comparison groups based on fatality rates during the five-year period. Level-One analysis calculated
the degree of over-representation by comparing Floridas proportion of fatalities to a comparison
group’s proportion of fatalities. Problem areas identified in the Level-One analysis were furthered
analyzed using Exposure analysis. The concept of quasi-induced exposure was used to account for
the differences in exposure between Florida and each of the comparison groups. Finally, Multi-
factor analysis was used to determine under what specific situations problem areas identified in the
Level-One analysis were more over-represented than other situations.
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Chapter 3
LEVEL-ONE ANALYSIS

3.1 INTRODUCTION

‘This chapter presents the results from the Level-One analysis for each of the three person types:
dtivers, passenpers, and non-motorists. In addition, the chapter presents results on whether or not
and by how much traffic fatalities among each of the three person types is over-represented in
Florida relative to the other state groups.

While a large number of FARS variables and values within each variable were analyzed, only a limited
number were retained for further analysis. The following criteria wete used in the screening:

1. The number of traffic fatalities related to unknown values within a FARS variable represent
no more than 5 percent of the total in Florida; and the share of these unknown traffic
fatalities is no more than 10 percent higher than any of the state groups.

2. The product between the number of traffic fatalities related to any value within a FARS
variable and its share among all traffic fatalities 1s at least 10.

3. The difference in the shares of a particular value within a FARS vatiable between Florida
and a state group is significantly different at the 0.05 level.
Results from the Level-One analysis are further analyzed in Chapter 4 using the Exposure analysis
method described in the methodology section. For problem areas to which Exposure analysis was
not applicable the results of the Multi-factor analysis method are presented in Chapter 5.

3.2 PERSON TYPE

Table 3.1 shows whether or not and by how much Florida is over-represented in each of the person
types relative to each state group. The first two columns list the FARS variable and values within the
variable. In this case, the variable indicates person type and the values indicate the particular types of
person. The third column lists the number of fatalities among each person type. The fourth column
shows the percent distribution of traffic fatalities among the person types. The last four columns
show the degree of over-representation between Florida and each of the state groups. A positive
number indicates over-representation, while a negative number indicates under-representation. A
100 value of over-representation relative to a comparison group means that Florida’s share of non-
motorist fatalities is twice as large as in the comparison group. Similarly, a negative 100 value means
that Florida’s share is half as large.

Table 3.1 Over-Representation of Non-Mororist Fatalities

- FARS Vanable - FARS Value Problem Size i o mStﬂate Groulpm 7 :
[ Namber | e[ S | e [ e | A

Person Type Drivers 7277 52.5% -8 -13 -13 -10
Newmownws | s | mrw | w | | i o

Source: Computed from FARS, 1994-1998, using the Level-One analysis. Bold indicates that the difference in shares between Flonda and
the corresponding state group 15 not statistically different at the 0,05 Jevel.
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During the period from 1994 to through 1998, a total of 7,277 drivers died from traffic crashes in
Florida, representing 52.5 percent of all traffic fatalities in the state (see Table 3.1). During the same
period, equal number of passengers and non-motorists died in traffic crashes (3,249 and 3,282,
respectively). While both driver and passenger fatalities were under-represented in Florida relative to
any of the state groups, non-motorist fatalities are significantly over-represented. In fact, the share of
non-motorist fatalities among all traffic fatalities in Florida is 37 percent higher than in the Safest
states, 94 percent higher than in the Safer states, and 102 percent higher than in the Less Safe states.

3.3 DRIVER ANALYSIS

Table 3.2 presents the results of Level-One analysis for drivers. This table and the others presented
in the chapter are similar to Table 3.1 in structure with two exceptions. First, there are mote than
one FARS variables included. As a result, the fourth column shows the distribution of driver
fatalities within each FARS variable. Second, the table includes only those areas of concern with a
degree of over-representation of at least 25 relative to all states. The following discussion focuses on
selected areas of concern organized into two categories: those in which Florida is over-represented
by at least 100 percent and a few special areas not included in the first category.

3.3.1 High Over-Representation

As Table 3.2 indicates, the degtee of over-representation is at least 100 percent for five areas
including: roads with four lanes, roads with six lanes, urban non-interstate freeways, regulatory signs,
and vehicles turning left just prior to the crash. The number of driver fatalities related to these areas
from 1994 to 1998 is 1,838, 600, 703, 2,339, and 806, respectively. These represent 25.3 percent, 8.2
percent, 9.7 percent, 32.1 percent, and 11.1 percent of all driver fatalities, tespectively. The range in
the degree of over-representation relative to the state groups is 138.4 percent to 291.3 percent for
roads with four lanes, 976.6 percent to 1917.9 percent for roads with six lanes, 122.4 percent to 851.5
percent for urban non-interstate freeways, 198.1 percent to 211.5 percent for regulatory signs, and
119.4 percent to 127.0 percent for vehicles turning left prior to the crash.

3.3.2 Areas of Special Concern

The very old drivers ate an area of special concern in Florida. A total of 958 drivers died in traffic-
related crashes in Florida from 1994 to 1998 who were 75 years or older at the time of crash. This
represents 13.2 percent of all traffic fatalities among all ages of drivers. The degree of over-
representation is around 50 percent relative to each of the state groups. Note that driver fatalities
among those 65-74 years old are not over-represented in Florida.

Drivers with at least one conviction of non-speed related moving violations also are an area of special
concern. A total of 1,783 of these drivers died in traffic crashes in Florida from 1994 to 1998. This
is almost a quarter of all driver fatalities in the state. This problem is over-represented in Florida by
27.9 percent relative to the Safest states, by 68.2 percent relative to the Safer states, and 82.3 percent
relative to the Less Safe states.

The lack of restraint use among drivers does not seem to be a problem that is over-represented in
Florida (data not included in Table 3.2). A total of 4,083 drivers that died in traffic crashes in Florida
from 1994 to 1998 were not wearing any restraint at the time of crash. This represents 56.1 percent
of all driver fatalities. While it is a significant problem in an absolute sense, it is not a large problem
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relative to the other state groups. Compated to the Safest states, this problem is over-represented by
7.3 percent in Florida. Compared to the other state groups or the nation as a whole, however, this
problem is either not over-represented (relative to the Safer states) or slighted under-represented
(relative to the Less Safe states or the nation) in Florida.

Table 3.2 Driver Results from Level-One Analysis

State Group
FARS Variable :| FARS Values S,

‘ Light Condition l Dark but lighted

Safest 1 Safer ‘Less Safe 1 Al

184 788 l 1178 ! 48.0

l Manner of Colhsion | Angle 303 l 40.3 | 45.1 [ 334

| Number of Lanes ;’ 4 lancs 291.3 | 158.2

1,738.9 | 1,917.9 l 702.2

g[ 6 lancs

47.8 l 216

2 197 l 30 2% ‘ 123.8 l 65.5

i Intersection

S et r s v

| Shoulder |

‘| Refation to Roadway 295.3 [ 163.9

875 || 120% :

I [Offroadway 13503 186% 186 | 286

703 f 9.7% 851.5 l 175.5

Functional Classification l Urban othcr fteeway

[ iUrban local 82 E 11.3% . 199.8 ! B7.3

3,601 | 495%: 95.0 i 39.1

65.0 1 65.7

ﬁand Use [ Urban

1, 421 | 19.5% E

|S ced Limit l 26-45 mph 3,680 | 50.6% 486 | 503 |

|Trafﬁc Control I Device lemfﬁc signal 160.5 | 100.0 |

1 Traffic-Way Flow i {Dividcd with no barrier

910 [ 12.5% -

| Regulatory sign 2339 ‘ 321%é 160.8

3,362 ( 46.2% 114.8

Vehicle Body Type g [ Motorcycles 833 i{ 11 4%

1,195 | 17.8%

i Initial Impact Point 9 o’clock point E 36.2

|
|
1
|
|
|
Roadway Ownersl'np ]Mumctpahti' o I
|
|
|
l
|
|
? 07.4

|
|

|

|

lRole in Collision z Struck 2,247 ;| 30.9%

Non-Speeding Mo"mg | At least oneiin 3 years 1,783 - 24.5% | 279 68.2 823 46.7
Vlolauons _ . -

Vehicle Maneuver Prior
Crash

| Turming left 806 |  111% 119.4 1221 1270 106.9

76 4 [ 479

Driver Agc 1175 years or older | 958 i 13.2%

Som‘cc. Computed from FARS 1994-1998, using the Level-One analysis method.
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3.4 PASSENGER ANALYSIS

Table 3.3 presents the Level-One analysis results for passengers. The following discussion focuses
on selected areas of concern organized into two categories: those in which Florida is over-
represented by at least 100 percent and a few special areas not included in the first category.

High Over-Representation

As Table 3.3 indicates, the degree of over-representation is at least 100 percent for four areas
including: roads with four lanes, roads with six lanes, regulatory signs, and vehicles turning left just
prior to the crash. The number of passenger fatalities related to these areas from 1994 to 1998 is
907, 331, 965, and 576, respectively. These represent 27.9 percent, 10.2 percent, 29.7 percent, and
17.7 percent of all passenger fatalities, respectively. The range in the degree of over-representation
relative to the state groups is 142.7 percent to 272.3 percent for roads with four lanes, 954.0 percent
to 1760.6 percent for roads with six lanes, 135.6 percent to 167.5 percent for regulatory signs, and
132.7 percent to 144.3 percent for vehicles turning left prior to the crash. Compated to drivers, the
degree of over-representation among passengers is higher with respect to vehicles turning left but is
lower with respect to regulatory signs.

Areas of Special Concern

The very old drivers and passengers are an area of special concern in Florida. A total of 481
passengers died in traffic crashes in Florida from 1994 to 1998 who were 75 years or older at the time
of crashes. This represents 14.8 percent of all traffic fatalitics among all ages of passengers. The
degree of over-representation ranged from 36.1 percent relative to the Safest states to 92.2 percent
relative to the Less Safe states. In addition, a total of 363 passengers died in traffic crashes whose
drivers were 75 yearts or older. Older drivers are more highly over-represented in Florida than older

passengers.

Again, the lack of restraints use among passengers does not seem to be an area of concern in terms
of over-representation. A total of 2,043 passengers died in traffic crashes in Florida from 1994 to
1998 without wearing any restraint. This represents 62.9 percent of all passenger fatalities. While it
is a significant problem in an absolute sense, it is not a large problem relative to the other state
groups. This problem is over-represented by 14.9 percent relative to the Safest states and by 2.7
percent relative to the Safer states. It is, however, under-represented to the Less Safe states by 5.5
percent. The degree of over-representation is higher among passengets than among drivers.
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Table 3.3 Passenger Results from Level-One Analysis

, Problem Size j[ Statc Group
FARS Variable | FARS Values e LS e e s
i Numbcr 1 Share ‘ Safest jl Safer l Less Safe All
[nght Condition 'El Dark but hghted E o] l 19.4% | 133 [I 727 { 1325 i 450
] : :
Manner of | Angle 1,415 67.8% ! 311 444 [ 45 l 349
Lanes §[ 4 lanes 907 27.9% | 142.7 [ 217.2 | 272.3 i 160.5
‘ | 6 lanes 331 i| 10.2% | 954.0 | 1898.0 [ 1760.6 I 699.3
Profile Level 2,859 3| 88.0% | 240 ;l 295 ‘ 452 | 27.9
Relation to | Intersection 1,198 36.9% 579 74.8 1168 67.0
Junction ; :
. t : : .
Relation to | Shoulder 283 8% 722 1426 1720 99.0
Roadway | : ,
Functional Usban local 350 10.8% 837 50.6 194.6 74.2
Classification _ :
fLand Use 11 Urban l 1,616 i 49.7% [ 159 §§ 64.0 ! 100.3 i 415
| Roadway Murnicipality i 606 : 18.7% 129° 161.7 576 513
3ibpced Limit 5[26-45 mph 3‘ 1,6425| 50.5% l 56.4é| 106.4 i 61.9 E 66.4
Traifc Conteol | Traffic signal | 605 18.6% 97.8 1612 1802 1167
Deviee oo ol s
i ?{Regu]atory sign [ 965 EI 29.7% l 160.5 | 135.6 I 167.6 130.6
Trafﬁc-Way Flow : E;I‘;‘i‘:d“"d’ ne 1,630 50.2% 1424 100.8 725 95.2
Initial Impa“ 3 o'clock point - 780 26.9% 517 489 84.6 511
| Vehicle Age % Ec“;’efem o ‘ 690 26.7% 36.8 29.3 201 27.8
Vehicle Maneuver 5 o
P ik lurnmg left 576 17.7% N ..”16.0.2 1443 | 125.4
| Driver Age | 75 years or older §[ l 90.0 l 138.2 l 740
:IPassenger Age [ 75 years or older | | 64.3 | 922 ’ 510

Source: Computed from FARS data 1994-1998, using the Level-One analysis met.hod Bo]d indicates that the difference in shares between
Florida and the corresponding state group is not statistically different at the 0.05 level.

3.5 NON-MOTORIST ANALYSIS

Table 3.4 ptresents the results of Level-One analysis for non-motorists. The following discussion
focuses on selected areas of concern organized into two categordes: those in which Florida 1s over-
represented by at least 100 percent and a few special areas not included in the first category.

3.5.1 High Over-Representation

As shown in Table 3.4, the degree of over-representation is at least 100 percent for three areas
including roads with six lanes, urban non-interstate freeways, and regulatory signs. The number of
non-mototist fatalities related to these areas from 1994 to 1998 is 413, 518, and 699, respectively.
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These represent 12.6 percent, 15.8 percent, and 21.3 percent of all non-motorist fatalities,
respectively.  The range in the degree of over-representation relative to the state groups is 586.7
percent to 3008.2 percent for roads with six lanes, 235.5 percent to 928.7 percent for urban non-
interstate freeways, and 474.4 percent to 533.2 percent for regulatory signs. Compared to both

drivers and passengers, the degree of over-representation among non-motorists is higher with respect

to regulatory signs.

Table 3.4 Non-Motorists Results from Level-One Analysis

Problem Size {

: l State Group

FARS Variable ‘1 FARS Values — . e

| l Number l Share Safest ] Safer | Less Safe I Al
‘ Number ofLam:s ‘ 4 lanes | 1,012 ' 30.8% [ 78.9 | 822 ;| 280.8 i 79.2
’ | 6 lanes I 413 E’ 12.6% ‘ 586.7 | 696.7 I 3008.2 ‘ 369.1
{ Relation to_]unction il Intemecnon ] 620 | 19.2% l 21.6 l 78.5 ‘l 40.3
| Funct!onal C]as&ﬁcautm 3 Urbﬂ.n other frcewﬂ.y . i 518:] 15.8% l 2355 | 9287 | ‘ 197.6
l Roadway Ownership 5{ Us. highway i 948 fg 28.9% ' 2403 E 45.6 | 993 .
| | State highway i 980 i 29.9% { 26.4 l . 24.0 l 28.8
| Specd Limit | 26-46 mph R
’ Traffic Control Device | Regulatory sign [ 699 I 21.3% ! 528.0 i 533.2 | 4744, ] 299.9
. ' Problem Size ' l State Group
| FARS Variable | FARS Values e e e e
' Number | Share Safest Safer Less All
Safe
| Traffic-Way Flow | Divided with no 1,602 | 48.8% 90,6 782 40.4 63.0
; bamcr
Other Moving Vioktions | | ¢ fexst ome ther 751 | 23.0% 237 730 810 380
moving conviction

Suspensions/Revocations A ]east‘one . 452 1 13.9% 22 54.0 53.7 30.8
+| suspension/eevocation || "7} T :
| Person Factor {| Walking/riding, etc, 1,516 | 46.2% 1501 78.8 523 82.7
| n roadway

: Source Cornputed from FARS 19944998 using the Level-One analysm method Bold mdlcates that the d:ffetence in shm’es between
Florida and the correspending state group is not statistically different at the 0,05 level.

3.5.2 Areas of Special Concern

Unique to non-motorists is the problem assoctated with people having activities in roadway. This
problem accounted for 1,516 fatalities, representing 46.2 percent of all non-motorist fatalities in
Florida from 1994 to 1998, Unlikke many of the other areas of concern, the degree of over
representation is highest relative to the safest states (the Safest states with 150.1 percent) and is the
lowest relative to the least safe states (the Less Safe states with 52.3 percent).

3.6 SUMMARY

The Level-One analysis identified a number of areas that are over-represented in Florida relative to
other state groups. Some of these are common to drivers, passengers, and non-motorists, including
roads with 4 lanes, roads with 6 lanes, regulatory signs, and divided roads with no barrers. Some of
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these are common to drvers and passengers only, including shoulders, urban local roads, and
vehicles turning left just prior to the crash. Some are common to passengers and non-motorists only,
including intersections. Some are common to drivers and non-motorists only, including urban non-
interstate highways. Still othets are unique to the individual person types. Unique to non-motorists
are U.S. highways, roads with 26-45 mph speed limits, drivers with at least one non-speed related
moving violation conviction, and having activities in roadway. Unique to drivers are traffic signals
and being struck. And unique to passengers are municipal roads and drivers 75 years or older.

Howevet, these results only show areas that potentially are problems because any over-representation
may be eliminated once exposure is controlled or other factots are introduced. Exposure analysis
was used to account for differences in exposure between Florida and the comparnison states and is

described in the next chapter.
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Chapter 4
EXPOSURE ANALYSIS

4.1 INTRODUCTION

This chapter presents the results from the Exposure analysis for drivers, passengets, and non-
motorists. Two sets of areas of concern were considered: those that have been identified through
the Level-One analysis and those in which Florida is changed from being under- to over-represented.
The focus on the first set is how Exposure analysis changes the direction and degree of over-
representation for those areas of concern identified in the Level-One analysis. For the second set,

the following critetia were used in the screening:

1. The number of traffic fatalities related to unknown values within a FARS variable represent
no more than 5 percent of the total in Florida; and the share of these unknown traffic
fatalities is no more than 10 percent higher than any of the state groups.

2. The product between the number of traffic fatalities related to any value within a FARS
variable and its share among all traffic fatalities is at least 10.

3. ‘The difference in the shares of a particular value within a FARS variable between Florida
and a state group is significantly different at the 0.05 level.

4.2 DRIVER ANALYSIS

4.2.1 Changes From Level-One Analysis

Table 4.1 shows how Exposure analysis changes the direction and degree of over-representation for
those areas of concern identified as over-represented in the Level-One analysis. The first two
columns list the FARS variables and values. The next four columns repeat the results from Level-
One analysis for ease of comparison. The last four columns show the degree of over-representation
as a result of the Exposure analysis. A bold number indicates that the difference between the
proportions for the two groups in question is not statistically significant at the 0.05 level. This
statistical significance was determined by applying a test for differences in proportions to the clean
. crashes (process described in Chapter 2).

Changes in the degree of over-representation in Table 4.1 may be discussed in two categories: those
with reduced degrees of over-representation and those with more or less the same degree of over-

representation.

4.2.2 Reduced Over-Representation

Among those that changed from being over-represented to being under-represented are urban local
streets and drivers with at least one convictions of non-speed related moving violations. Among
those with reduced degrees of over-representation are angled crashes, roads with 4 or 6 lanes, level
roads, intersections, urban non-interstate freeways, urban areas, roads with speed limits between 26
mph and 45 mph, traffic signals, regulatory signs, and roads divided but without barriers. In either
case, these results support the notion that drivers in Florida were over-represented relative to the
state groups in these conditions because they had larger exposure. Once over exposure is taken into
account, Florida drivers are actually under-represented, only slightly over-represented, or over-
represented with 2 much lower degree in these conditions. Those with an adjusted degree of ovet-
representation of over 25 are still potential problems, including traffic signals and regulatory signs.

Investigation of Fatal Crashes in Florida: Final Report 20



Table 4.1 Changes from Exposure Analysis in Level-One Analysis Results for Drivers

{ Level-One Analysis ’ Exposure Analysis

{FARS Variable FARS Value L

E Regulatory sign

|

|
| [ [ [an [wes [ [ [An
[Light Condition | Dark but lighted Lol s s s »f 2l 3
| Manner of Collsion [Angle RS ) T Y 1 Y
| Number of Lanes [#1anes Loosf 2| i s [ s 7
L {6 lanes L o1 ] oo [ wnl s
|Profle |Level | o2f s wf mf 3 2 u[ 4
{Relation to Junction | Ioversection o sel 7] ] es 4 sell 19,
(RelationtoRoadway _ Shoulder | e ms 25 U] S| 3
L __|Off roadway K 0
[ Fqgc;igggl"glassifica(ion { Utrban other freeway ;] 2 ; 24 3
| _|Utbanlocal | S
[LandUse | Urban | B
| Roadway Ownership [ Municipality | et 24
(Speed Limit | 2645 mph i o 1
| Traffic Control Device | Traffic signal ; SR

i

|

I

|

!

; Traffic-Way Flow E Divided with no batrier | 1 16{ 1)
;tYehicle Body Type E Motorcycles 20 E! 9:
[Imtlal Impact Pqint 7 ; 9% o’clock point 33 § | 45 ?
[ReleinCallision " [struck E vl v
/| Non-Speeding Moving ‘ : : : : ’
)| Violations Convictionsin 3 | At least one in 3 years 28 68 82, 47 -14: -19: 27 -15}
4 Years : : : L it
[Vehicle Manewver Prior Crash [Turingleit [ 119/ 122 [ 127 [ a7 [ w36 [ ][ 17| 100
lDriv§rAge {75 years or older §| 43x 53 f 76; 48] ll‘i ZEI 11:| 8

Source: Computed from FARS 1994-1998, using the Exposure analysis method. Bold indicates that the relative exposure between Florida
and the corresponding state group is not statistically different at the 0.05 level.

4.2.3 No Change in Over-Representation
Several areas of concern show no measurable changes in the degree of over-representation after

controlling exposure, due to no statistically different exposure between Florida and the state groups.
These include dark but lighted conditions, shoulders, off roadway with unknown location, roads
under municipal ownership, motorcycles, vehicles turning left prior to the crash, and drivers 75 years
or older.

4.2.4 Changes from Under- to Over-Representation
In addition to those areas from Level-One analysis that show no reduction in the degree of over-

representation from exposure control or large degrees of over-representation, the areas in Table 4.2
are also potentially serious concerns. In each of these areas, Florida appears to be under-represented,
highly so in most of these cases, under Level-One analysis. However, such under-representation
appears to be the result of under-exposure by drivers in Flonda to conditions represented by these
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areas of concern. Once exposure is controlled, Floda becomes over-represented relative to the
state groups. Some of these areas of concern that are highly over-represented (25 or higher), include
crashes involving one drunk driver, head-on collisions, roads with grades, and non-junctions. Note
that many of these areas of concern are likely to be related. For example, roads with 2 lanes, non
junction, no traffic control device, roads not divided, and head-on collisions may more likely be
present or occur in rural areas.

Table 4.2 Changes from Under- to Over-Representation for Drivers

‘ Problem Size 2 Level-One Analysis , Exposure Analysis
FARS Variable FARS Value e
glnumber ] Share iMzsﬁi 125 | HI i All g[Mzs [125 l HI I All

Number Drunk Drivers | One 2,406 | 331% | -93 -64 [ -7.6 -74| BL5 ;725 740 72.2

Manner of Collision EE Head-on . 980 | 22.3% || -42.21{ -49.1 483 | 47.0:] 352 4.1
S s s assus s v .. st e s e e e . - e e e : 2 vevramenvel Ry y.v? i .
Number of Lanes | 2 lanes 4171 57.3% | -26.6 | -31.6 | -34.6- =200 21.2 | 15.3 15.2 16.3 |
Profile i| Grade 810 | 11.1% | -55.9¢[ -57.9 ;| -68.0 -58.4 1] 302 |434'F 290 31.8
Relation to Junction /| Nonjunction  :| 4456 | 61.2% | -142°|-166 | 2101| -1581| 395 |436]] 349 | 377
Land Use E Rural 3,676 || 50.5% | -10.9 -26.3 | -322 212 15.2
|| Speed Limit 46+ mph 3,346 | 46.0% | -224 ) -353 | -23.8 -26.9 | 13.8 [ 191 8.4 15.1
.| Traffic Control Device || No control device 3035 | 54.1% | -30.6.| -31.3 | -33t -30.1 99 125 1.5 0.8
Traffic-Way Flow '| Not divided 3,828 | 526% | -23.5:( -284 | -28.4; -25.3 6.8 | 35 4.3, 32

TSource: Computed from FARS 1994-1998,
and the corresponding state group is not statistically different at the 0.05 level.

4.3 PASSENGER ANALYSIS

4.3.1 Changes from Level-One Analysis

Table 4.3 shows the changes in direction and degree of over-representation for those ateas of
concern related to passengers identified in Level-One analysis after exposure is controlled. The first
two columns again list the FARS variables and values. Note that no results from Exposure analysis
are available for angled crashes because no passengers died in angled crashes in the clean crashes. As
before, these changes in the degree of over-representation in Table 4.3 may be discussed in two
categories: those with reduced degrees of over-representation and those with more or less the same
degree of over-representation. Note that personal characteristics in Table 4.3 cannot be and were

not evaluated using Exposure analysis.
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Level-One Analysis

‘ TFARS Varable FARS Value N
| M25 L25 HI | Al
Light Condition | : Dark but lighted | 133 727 0 1325 50 18 23 3 205
Manner of Collision - Angle 31 | 444 45 349
NueberofLanes  4lmes 427 72 223 1605 65 104 62 25
‘“Number of Lanes G lanes 9540 1,898.0 : 1,760.6 = 6992.3 219 -30 -252 h -‘4.‘1
Proi;le. I chcl . - 240 2"9.57 V 45.2 279 23 7 2.0 4.1 .2.4
' Relation to Junction Intersection 579 h 748 1168 | 67.0 ;225 166 1 389 203
Relation to lllo;é;;u'ay Shoulder . 722 1426 1720 ¢ 990 ! 294.é 4488 ‘4988 3379 “
];;mctional Classification Urban ;Lher freeway 148.2 309.7 1,2960 . 21'."1 . -35.0 -6.1  -15.2  -200
Functional Classification Urban local BT 506 1946 742 <107 41 262 69
Land Use Urban 159 640 1003 Cas 03! 42 55 L 07
Mlil(.mdway Ownership Mmucxpa.hty 153: 83
Speedhmﬂ 26-45mph e 133 . 33
Traffic Control Device Traffic signal 62 “ . 100
Tmfﬁc.é(;;;&ol Device Regulatory sxgn . 1605 1356 1676 1306; 615 | 431 470 449
Traffic-Way Flow  Dividedwithnobamier 1424 . 1008 725 | 952 | 940 518 715
+ Initial Impact Point | 3;.;’;::lock pomt 51.7 - 489 | 847.67 | 51.1 52.7 393 |
VchxcleAge - Undcr 3 fr:ars old . 368 29.3“ - 201 27.8 -231 -9.6
Vehicle Maneuve; Prior Crash _ Tuming left 1327 .. 1602 | 1443 1254 | 2179 1550
Driver Age “"i‘Slycars or older 574 900 1382 740 | -17.1 165 -61 -14.2

Source: Cmﬂputed from FARS 19.944998, using the Exposure analysis methed. Bold indicates that the relative exposure betweeﬁ Flonda
and the corresponding state group is not statistically different at the 0.05 level.

Among those varables with reduced degrees of over-representation are: roads with 4 or 6 lanes, level
roads, intersections, urban non-interstate freeways, urban local streets, urban areas, roads with speed
limits between 26 mph and 45 mph, traffic signals, regulatory signs, roads divided but without
barriers, and vehicles under 3 years old. However, regulatory signs and roads divided without
barriers are still potential problems because of their high degree of over-representation even with

exposure control.

Those with the same degree of over-representation show no statistically different exposure between
Florida and the state groups. These include: dark but lighted conditions, shoulders, municipal roads,
initial impact being the 3-clock point, vehicles turning left prior to the crash, and drivers 75 years or

older.
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4.3.2 Changes from Under- to Over-Representation

In addition to those areas from Level-One analysis that show no reduction in the degree of over-
representation from exposure control or relatively high degrees of over-representation even with
exposure control in Table 4.3, the areas in Table 4.4 are also potentially serious concerns. In each of
these areas, Florida appears to be under-represented, highly so in most of these cases, under Level-
One analysis. However, such under-representation appears to be the result of under-exposure by
passengers in Florida to conditions represented by these areas of concern. Once exposure is
controlled, Florida becomes over-represented relative to the state groups. Some of these areas of
concern are highly over-represented (with a degree of over-representation 25 or higher), including:
crashes involving one drunk driver, roads with grades, non-junctions, and drivers with at least one
crash in 3 years prior to the current one. Note that many of these areas of concern are likely to be
related. For example, roads with 2 lanes, non-junction, and head-on collisions may be more likely to
be seen or occur in rural areas.

Table 4.4 Changes from Under- to Over-Representation for Passengers

| Problem Size | Level-One Analysis ; Exposure Analysis
! Number | Share | M25 ;] L25 HI | Al (| M2 | 125 | HI | All
SRRSO § DI e R R SURURUURURIN | SRR SRR, e
Number Drunk 11 ¢ o 859 | 26.4% | -13.7] 716 | 507| 246 | 524
Drwvers e DR S A
Manner of I Head-on 16.3% | -49.0° 107! 26| 246 | 233
Collision ; . ;

|NumberofLanes HZIancs o 522% [—31.31[ 5.1 l 1.6 l 5.3_| 37

_|Grade 10.2% | -59.3él . 95.4 | 820
Relation to | Non junction 1,819 | 56.0% | <176 32 | 286
Junction i
I Land Use ‘ Rural 50.3% | -11.2) 10.7 ‘ 9.4
Number ofCrashesl ;;‘fs“”h m3 g 83w | 396 | 488 -302: 4190 6321 541°| 6051 588
LIRS ; ; . :

Source: Computed from FARS 1994-1998, using the Exposure analysis method. Bold indicates that the relative exposure between Florida
and the corresponding state group is not statistically different at the 0.05 level.

4.4 NON-MOTORIST ANALYSIS

4.4.1 Changes from Level-One Analysis

Table 4.5 shows how Exposure analysis changes the direction and degree of over-representation for
those areas of concern identified as over-represented in Level-One analysis. The first two columns
again list the FARS variables and values. Note that no results from Exposure analysis are available
for variables describing either driver characteristics or non-motorist characteristics because the
method of measuring exposure uses vatiables applicable to both dfivers and non-motorists. The
former includes driver convictions of moving violations and license suspension or revocations. The
latter includes non-motorists having activities in roadway.

As before, these changes in the degree of over-representation in Table 4.5 may be discussed in three
categoties: those with reduced degrees of over-representation, those with mote or less the same
degree of over-representation, and those with increased degrees of over-representation.

Investigation of Fatal Crashes in Florida: Final Report 24



Table 4.5 Changes from Exposure Analysis in Level-One Analysis for Non-motorists

e | e
: :‘ M25 | 125 HI1 All iMZS L25 | HI All

[GgnCondiion —— [Dak | es| 25| 96l 1ol sl 11| s1[ om0
[NumberofLanes  [4lnes [ geo[ w2l ases| ma2f-so| s1| 37| a1

[swtanes [ se67 | 6967 | 30082/[ 369 [ sssl 14] 16

{

%lmﬂ?m ohneion [tmeneion | 16| oss| s | w3 w2 | sz | mel 207

[Foncional Cassificaion || Usbam tber sy 1| 2385 | 2005 |_om7 | 1976 | 72| 17| s

[Roadway Ownership —— [usmighway [ 03| w7 | ess| owaliose| ues| s3] so3
[specdLimie |266mpn | 270 1l 307

2| sz seo| 7

B EnED

[Taffc Control Device | Regtogysign | szn0)| 332 | #94 | 2999 | 23| 5751] 247 | 392

[TafficWayFlow — [Dividedwithnobamsier || 06 | 72| 44| 0| 25| 75 300 234

Source: Computed from FARS 1994-1998, using the Exposure analysis method. Bold indicates that the relative exposure between Florida
and the corresponding state group is not statistically different at the 0.05 level.

Among those with reduced degrees of over-representation are: roads with 4 or 6 lanes, urban non-
interstate freeways, roads with speed limit between 26 mph and 45 mph, regulatory signs, and roads
divided without barriers. These results support the notion that non-motorsts in Florida were over-
represented relative to the state groups in these conditions because they had greater exposure. Those
with the same degree of over-representation show no statistically different exposure between Florida
and the state groups. These include: intetsections, U.S, highways, and state highways. These areas
are potential problems, especially those with high degrees of over-representation in Level-One
analysis, such as U.S highways. State highways and dark conditions seem to show increased degrees

of over-representation from exposure control.

4.4.2 Changes from Under- to Over-Representation

Non-divided roads appear to be under-represented in Florida under Level-One analysis. However,
such under-representation appears to be the result of under-exposure by non-motorists in Florida to
non-divided roads. Once exposure is controlled, non-divided roads become over-represented

relative to the state groups, though the degree of over-representation 1s relatively small.

4.5 SUMMARY

Exposure analysis teveals that the many areas of concern identified through the Level-One analysis
are no longer so or the degree of concem is significantly reduced once exposure is considered.
However, a number of ateas stand out to be potential problems. There are four types of these. One
type includes those that were identified with high degrees of over-representation under Level-One
analysis and show no statistically significant reduction in the degree of over-representation. Most
highly over-represented among these are: shoulders and vehicles turning left just prior to the crash
for both drivers and passengers and U.S. highways for non-motorists. Among the other potential
ptoblem areas, dark but lighted conditions, municipal roads, regulatory signs, and drivers 75 years ot
older, are common to both drivers and passengers; motorcycles, 9-clock impact point, being struck
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are unique to drivers; divided roads with no barrier and 3-clock impact are unigue to passengers; and
intersections, state highways, and urban non-interstate highways are unique to non-motorists.

The other type of potential problem areas include those that were identified under Level-One
analysis as being under-represented but show significant degrees of ovet-representation once
exposure is controlled. Common to both drivers and passengers are crashes involving one drunk
driver, roads on grade, and non-junctions. Unique to drivers is head-one crashes, unique to
passengers is the problem of drivers involved in one crash in the 3 years prior to the crash in
question.

The third type of potential problem areas includes those that were identified with high degtees of
over-representation under Level-One analysis and show even higher degrees of over-representation
once exposure is controlled. These include dark conditions and state highways, both of which are

unique to N0N-Motorists.

The final type of potential problem areas includes those identified with high degrees of over-
representation under Level-One analysis but to which Exposure analysis is not applicable. These
include non-motorists walking, riding, or having other activities in roadway, drivers with at least one
suspension or revocation in the 3 years prior to the crash in question, and drivers with at least on
non-speed related moving violation conviction in the 3 years prior to the crash in question. All these

are unique to non-motorists.
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Chapter 5
MULTI-FACTOR ANALYSIS

5.1 INTRODUCTION

The objective of the Multi-factor analysis is two fold. One is to examine the over-representation of non-
motorist fatalitics among all person types relative to the state groups. Second is to further consider those
problem areas from the Level-One analysis for passengers or non-motorists that could not be evaluated
through Exposure analysis. These include driver convictions of moving violations and license suspension ot
revocations and non-motorists having activities in toadway for non-motorists. To illustrate the concept, only
the results for non-motorists having activities in roadway are shown. In both cases, the purpose is to
determine under what specific situations these problem areas are most over-represented.

5.2 OVER-REPRESENTATION OF NON-MOTORISTS

Table 5.1 shows how the degree of over-representation of non-motorists in Florida varies across different
FARS values of a given FARS variable. The first column of the table lists FARS variables. The FARS
variables included are those that describe FARS crashes and persons involved and are relatively reliably
measured. In addition, only those variables that show a high variation in degrees of over-representation
across its values are included. A total of 10 variables are included. The first row under the headings gives the
overall problem of non-motorists from Level-One analysis. This is included hete for ease of comparison.
The second column lists the included FARS values within each FARS variable. For a given FARS varable,
only those values with reasonably large frequency are included. The third column gives the number of non-
motorist fatalities in Florida related to the particular value of a given FARS variable. The fourth column gives
the share of these non-motorist fatalities among all highway traffic fatalities in Florida related to the particular
value of a given FARS variable. For example, there were 183 non-motorist deaths on curved segments of
roadway in Flotida during 1994-1998, representing 8.6 percent of all traffic fatalities on curved segments

during the same period.

The next four columns present the degree of over-representation with respect of the number of non-motorist
fatalities between Florida and Safest states, the Safer states, and Less Safe states, and all states in the nation.
For example, the share of non-motorist fatalitics on curved roads is about 80 percent higher in Florida than
the Safest states, 151 percent higher than the Safer states, 170 percent higher than the Less Safe states, and
109 percent higher than all states combined. Several areas of concern stand out from this analysis. Each is
discussed in some detail below.
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Table 5.1 Over-Representa tion of Non-Moftorist Fatalities in General
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Alignment. Non-motorist fatalities account for 26.4 percent of all fatalities on straight alignment, compared
to 8.6 percent on curved alignment. Non-motorist fatalities are highly over-represented relative to other state
groups on both straight and cutved alignment. However, non-motorist fatalities on curved alignment are
much highly over-represented relative to other state groups than on straight alignment. In fact, the degree of
over-representation is more than twice as high on curved alignment than on straight alignment relative to
each of the state groups. Relative to all states, for example, the degree of over-representation is 44 on straight
alignment versus 109 on curved alignment.

Investigation of Fatal Crashes in Florida: Final Report 28



Light Condition. Florida’s over-representation with respect to non-motorist fatalities is present under each
of the major light conditions: daylight, dark, and dark but lighted. The most serious problem appears to be
related to dark conditions. First, a total of 1,141 non-motorists died from 1994 through 1998 in crashes
occurring under dark conditions, which is more than any other light condition. Second, non-motorist
fatalities under dark conditions represent a much larger problem than fatalities that occur under day light
conditions. The share of non-motorist fatalities out of all traffic fatalities under day light conditions is 15.7
petcent, compared to 28.5 percent under dark conditions. Third, the degree of over-representation is more
than 100 percent relative to each of the three state groups, indicating that the share of non-motorist fatalities
under dark conditions in each of these state groups is less than half of what is observed in Florida.

Road Profile. Non-motorist fatalittes account for 24.5 percent of all fatalities on roads without grade,
compared to 17.9 percent on roads with grade. Non-motorist fatalities are highly over-represented relative to
other state groups on roads either with or without grade. However, non-motonst fatalities on roads with
grade are much highly over-represented relative to other state groups than on roads without grade. In fact,
the degree of over-representation is more than twice as high on roads with grade than on roads without grade
relative to most of the state groups. Relative to all states, for example, the degree of over-representation is 43
on roads without grade versus 91 on roads with grade.

Land Use. The ptoblem of non-motomst fatalities, as expected, is larger in urban areas than in rural areas.
In fact, the number of non-motorist fatalities accounts for 30.5 percent of all highway fatalities in urban areas,
compared with 15.5 petcent in rural areas. Also, a total of 979 non-motorists died in rural areas during the
study pedod, compared to a total of 2,303 in urban areas.

However, the degree of over-representation in non-motorist fatalities is much higher in rural areas than in
urban areas. In fact, over-representation is more than 11 times higher in rural areas relative to the Safest
states, 3 times relative to the Safer states, and 2 times relative to the Less Safe states. In addition, the degree
of ovet-tepresentation of non-motorist fatalities in rural areas is more than 100 percent relative to the Safest

and Safer states and close to 100 percent relative to the Less Safe states.

These results on the discrepancy of over-representation between urban and rural areas have important
implications related to potential reasons for Florida’s over-representation in non-motorist fatalities. The fact
that non-motorist fatalities are more over-represented in rural than in urban areas provides evidence that
Florida’s over-reptesentation in non-motorist fatalities may not result from a lack of sidewalks or being more

urban than other states.

Roadway Ownership. The problem of non-motorist fatalities appears to be the most serious on both U.S.
highways and state highways, compared to all types of roadway ownership. A large number of non-motorists
died on these highways, with 948 and 980 on U.S. and state highways, respectively. Non-motorist fatalities
also represent higher shates of all traffic fatalities on these highways than in general, with 30.1 percent and
25.7 percent on U.S. and state highways, respectively. Finally, non-motorist fatalities on these two types of
roadway ownership are very highly over-represented relative to the other state groups. In contrast, non-
motorist fatalities on interstates and municipal roads are not over-represented in Florida, while they are

relatively modestly over-represented on county roads.

Traffic Control Device. The problem of non-motorist fatalities related to regulatory signs is relatively small,
compared to no control device or other control devices. This is true in terms of either the number of
fatalities or the share out of all traffic fatalities related to a particular type of control device. However, over-
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representation is dramatically higher under regulatoty signs than other no device or other devices. Relative to
all states, for example, non-motorist fatalities are over-represented in Florida by 150 percent with regulatory
signs, compared to 38 percent without any control devices and 0 with traffic signals.

Traffic Way Flow. About 1,600 non-motorists died on non-divided roads and divided roads without
barriers, representing 23.0 percent and 24.2 percent of all fatalities on these two road types, respectively. The
degree of over-representation on divided roads without barriers is much higher than on non-divided roads.
Relative to all states, for example, the degree of over-representation is 82 on divided roads without barriers,
compared to 30 on non-divided roads.

Person Age. Non-motorist fatalities are over-represented in Florida across all age groups. However, they
are most over-represented among those 16-64 years old.

5.3 NON-MOTORIST ACTIVITIES IN ROADWAY

As indicated in the Level-One analysis, having activities in the roadway is related to a significant portion of
the problem of non-motorist fatalities in Florida. In fact, a total of 1,516 non-motorists died in Florida from
1994 to 1998. This represents 46.4 percent of all non-motorist fatalities in Florida during the study perod.
This share 1s 131 percent higher than that in the Safest states, 65 percent higher than in the Safer states, and
24 percent higher than in the Less Safe states. This section reports on a Multi-factor analysis of this problem
by introducing additional FARS variables. The purpose is to identify under what conditions this problem is

more serous than other conditions.

Table 5.2 shows the results of the Multi-factor analysis. The following discusses several conditions related to
the problem of non-motorist fatalities having activities in the roadway in Florida.

Before the individual areas are discussed, it is interesting to point out a pattern related to the results on this
problem. In dividing the other states into the three groups of state with different levels of highway traffic
safety, it was hoped that the degree of over-representation for a particular problem would be higher relative
to the most safe states than relative to the less safe states. In most of the analyses carried out in this problem,
this hoped pattern does not appear, except this case. For most of the FARS varables and values included
hete, this pattern does seem to hold.
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Table 5.2 Over-chrcscntatlon of Non-Motorist Fatalities Related to HamgAcawaes in Roadway
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Light Conditions. Within Florida, the darker the condition is, the more dangerous for non-motorists having
activities in roadway. From 1994 to 1998, a total of 637, 477, and 357 non-motonsts died while they were
having certain activities in roadway under dark, dark but lighted, and day light conditions, respectively. They
represent 55.8 percent, 47.0 percent, and 36.2 percent of all non-motorist fatalities under these conditions,
respectively. Relative to the state groups, non-motorist fatalities having activities in roadway are over-
represented under each of the light conditions. However, the degree of over-representation appears to be
highest with datk but lighted conditions and lowest with day light conditions.

Functional Classification. In urban areas, the problem of non-motorists having activities in roadway 1s
most serious on arterials, especially principal arterials. While it is over-represented in Florida relative to the
state groups across all types of classification, the degree of over-representation is far higher on artetials than
on other types of roadway classifications. Relative to all states, for example, the degree of over-representation
is 150 for principal arterials and 124 for minor arterials, compared to 72 for interstates, 50 for non-interstate
freeways, and 90 for local roads. Note that the problem was not considered for rural areas by functional
classification because of missing data.

Land Use. The problem related to non-motorists having activities in the roadway is far more serious in
urban areas than in rural areas. In fact, the degree of over-representation of the problem in urban areas more
than doubles that in rural areas with twice as many non-motorist fatalities in occurring in urban areas than in

rural areas (1,015 in urban versus 501 in rural).

Roadway Ownership. The problem of non-motorists having activities in the roadway is most serious on
municipal roads in terms of over-representation. While it 1s over-represented in Florida relative to the state
groups actoss all types of ownership, the degree of over-representation is far higher on municipal roads than
other types of ownership. Relative to all states, for example, the degree of over-representation is 141 for
municipal roads, compared to 74 for interstates, 53 for U.S. highways, 64 for state highways, and 54 for

county roads.

Traffic-Way Flow. The problem of non-motorists having activities in the roadway is similar between non-
divided roads and divided toads without bartiers in terms of either magnitude (755 versus 737} or as a percent
of all non-motorist fatalities (46.4 percent versus 46.0 petcent). The problem is highly over-represented on
both types of road. However, this problem is far more over-represented on divided roads without barriers

and on non-divided roads.

Gender. The problem of non-motorists having activities in the roadway i1s a much larger problem in
magnitude among males than among females (1,202 versus 414 deaths). It represents a similar problem
between the genders in terms of the percent of all non-motorist fatalities due to them having activities in the
roadway (45.8 percent for males and 47.2 percent for females). However, the problem of non-motorists
having activities in the roadway is much serfious among females in terms of over-representation. Relative to

all states, for example, the degree of over-representation is 72 among males versus 113 among females.

Person Age. The share of non-motorist fatalities related to this problem does not seem to vary with person
age in any systematic way. It is lowest at 41.5 percent among those 65 to 74 years old and highest at 50.6
percent among those under 6 years old. However, the problem does appear to be more over-represented
among the very old and the very young segments of the population. Relative to the most safe states (Safest),
for example, the degree of over-representation is 263 percent for those under 6 years old, 196 percent for
those 6 to 15 years old, 213 percent for 65 to 74 years old, and 333 percent for those 75 years or older.
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5.4 SUMMARY

This chapter examined two ssues related to non-motorists through a Multi-factor analysis. One issue is
related to non-motorist fatalities in general. Level-One analysis revealed that non-motorist fatalities as a
person type ate ovet-represented in Florida relative to the three state groups. The question to be answered
was: “In what areas of concern is the degree of over-representation particularly high?” The Multi-factor
analysis revealed that non-motorist fatalities are over-represented by over 100 percent relative to each of the
three state groups undet datk conditions, on U.S. highways, and under regulatory signs. In addition, this
problem is far more ovet-represented in rural areas than in urban areas, indicating that non-motorist fatalities
in Flotida may not be the result of lacking pedesttian facilities. Also, the problem is far more over-
represented on curved alignment than on straight alignment, on roads with grade than without grade, on U.S.
and state highways than on other types of roadway ownership, and among 16-64 years old than the very
young ot the old.

The other issue is related to non-motorists in terms of a specific area of concern. Level-One analysis revealed
that non-motorists having certain activities in roadway represent the most serious problem to non-motorists
in Florida. The question to be answered was: “Under what situations is the degree of over-representation of
the problem particularly high?” The Multi-factor analysis revealed that non-motorists having activities in
roadway are over-represented by over 100 percent relative to each of the three state groups under datk but
lighted conditions, on 4-lane or 6-lane roads, on urban arterials, in urban areas, on municipal roads, undet
traffic signals, and roads that are divided but with no barrier. In addition, the problem is far more ovet-
represented among females than among males and among the young and old than among the other age

groups.
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Chapter 6
RESULTS

6.1 INTRODUCTION

This chapter summarizes the results from the multi-step analysis and focuses on highway safety
problem areas that are over-represented in Florida relative to other state groups. Some possible
reasons for why Florida is over-represented in a particular area are also discussed. The chapter
concludes with suggestions for future research to examine if differences in legislative policies and
engineering practices contribute to over-representation of these problem areas in Florida.

6.2 RESULTS SUMMARY

Table 6.1 summarizes problem areas found to be over-represented in Florida by person type. The
key criterion for including a problem area in Florida was that the degree of over-representation
telative to all states was at least 25 percent. Problem areas were assigned into four categories:
behavior, environment, vehicle, and engineering. Those included in the behavior category relate to
the persons involved, including age, gender, history of crashes and traffic convictions, etc. Those in
the environment category relate to the driving environment, including weather, time of day, etc. The
vehicle categoty relates to vehicle characteristics, including age, movements just prior to the crash,
and the nature of the crash, etc. The engineering category relates to roadway types, locations on
roadway, traffic control device, etc.

The first column lists the problem areas within each category that appeared to be over-represented in
Florida. The next three groups of columns summarize the results for drivers, passengers, and non-
motorists, respectively. Three pieces of information are shown for a given person type. Two define
the size of the problem atea: the number of deaths related to the problem area and the percent share
of these deaths out of the total number of traffic deaths for the given person type and factor. For
example, when junction factor is considered, the number of drvers killed in crashes occurring at
non-junctions from 1994 to 1998 in Florida is 4,456. The share of fatalities at non-junction locations
is 61 percent. The third piece of information is the degree of over-representation of this problem
area. The degree of over-tepresentation shown is relative to the nation as a whole and measures by
how much Florida’s share of fatalities at non-junctions is higher than the national share. For
"example, the problem area of driver fatalities on non-junctions as a share of all traffic fatalities in
Florida is 38 percent higher than driver fatalities on non-junctions as a share of all traffic fatalities in
the nation.

Problem areas are defined and an interpretation of the Exposure analysis is furnished in the next

section.
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Table 6.1 Summary of Overall Study Results

Category

| Problem Areas

Drlvers

w,wmwwkpassengers“m:kuW]W

Non-motonsts

Behavior

! Crashes - 1 drunk driver

T80 [ 26% | 5

l Drtivers -1crash in 3 years I

| Drivers with at least one

in 3 years ?

| 8%

| Non-motorists having 1516 | 46% | 3%
activities in roadway? | ’ o

Drivers with at least one
non-speed moving

| violation in 3 years 2

743

23%

Persons - 75 or older 2 |

suspension or revocation

452

14%

3%

| Light Condition-

[Light Condition-
j|Dark

ark but ]ightcd

18%

19%

33%!

i 1141

i

35%

28%°

Vehicle

1|3 oclock point

'| 9 o’clock point

Mancuver —Tummg left -

120%

RN .

576 | 12%|

s

l Collision - Head on

3% |

4%

Initial Impact Point-

18%

45%

Initial Impact Point-

780

24%

Engi?nccring

/| Relation to Roadway-
(Shoulder

+ Traffic-Way Flow-

'} State highways

Roadway Ownership-
| US. highways

Relation to Junction-
Non junction

1,819

56%

Traffic Control Devtce- | 2339 3204, 64% 965 | 30% 45%
/| Traffic Control Device- | : o e ,
|Taficsigaas | P10} P B L ;

9%

Divided with a0 barrier

50%

Roadway Ownership-

980

30%

1%

948

29%

69%

| Roadway Profile- 810 | 11%| 32% 332 | 10%:| 82%

;} Roads at grade - e 1 VRPN | DTN (ST N o

I Punctional Clasmﬁcauon- ; i !

] Urban non-interstate : E 518 16% i 30%

Source: Compiled from results

-5. Notes: 1. DOR stands for “Degree of Over-Representation.”

were not evaluated under the Exposure amalysis because quasi-induced exposure cannot be measured.
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6.3 OVER-REPRESENTED PROBLEM AREAS

The 21 problem areas highlighted in Table 6.1 are discussed in the following sections that describe
major features of behavior, environmental, vehicle and engineering aspects of fatal crashes found to
be over-represented in Florida when compared to other states. A definition of the problem areas is
offered along with an interpretation of the analysis.

6.3.1 Behavioral Aspects

Florida is over-reptesented in six areas that can be categorized as behavioral. Common to drivers
and passengers are fatal crashes involving one drunk driver. Two problems areas unique to
passengers are: persons 75 years or older and drivers with one prior crash in last three years. The
remaining three problem areas are common to non-motordsts. These include: non-mototists having
activities in roadway, drivers with at least one non-speed related violation conviction in three years,
and drivers with at least one suspension or revocation in three years. Some discussion is offered for
each of the six problem areas.

Crashes with one drunk driver. The number of drunk drivers in a fatal crash was a variable
detived by NHTSA. Data from the vehicle file are analyzed and if there is sufficient information to
conclude that a driver was drunk, ie, if the BAC is positive, or if the police reported alcohol
involvement, then the driver is counted as a drunk driver. A driver being charged with an alcohol
violation alone does not result in the driver being counted as a drunk driver.

From 1994 to 1998 in Florida, 2,406 drivers and 859 passengers died from traffic crashes involving
one drunk driver. This represents 33 percent of all driver fatalities and 26 percent of all passenger
fatalities duting the period. These shares are slightly lower than those for the nation as a whole. This
under-representation, however, appears to be the result of Florida’s under-exposure to traveling by
drunk drivers. After exposure is controlled, driver and passenger fatalities from crashes with one
drunk driver become highly over-represented. In fact, the degree of over-representation is 72

percent with respect to drivers and 52 percent with respect to passengers.

Florida law? states that it is illegal to operate a motor vehicle if blood alcohol concentration (BAC)
exceeds 0.08 g/dl. Florida observes a " per se” law® BAC at or above 0.08 g/dl is per se illegal.
Florida drivers can restore driving privileges during the 6-month of Administrative License
Suspension only if spectal hardship 1s demonstrated. Unlike some states, Florida lacks legislation that
imposes mandatory jail time or community services for first offenses.

Differences in legislative laws and enforcement practices between Florida and other states may
contribute to the over-representation. Thus, it may be worthwhile to document the differences and
to gain awareness of countermeasures that the safer and safest states have implemented that have
directly reduced crashes involving one drunk driver. Further, it may prove meaningful to review
studies that have documented crash reduction rates in states where BAC level was reduced from 0.10

3 Florida statutes chapter 316 section 193,

4 States, which enforce a “per se” DUI law, maintain that is illegal to operate a vehicle if the requisite BAC legal limit is
exceeded. Evidence of a person's BAC at or above the prescribed limit is illegal. In other words, there need be no finding
of impairment. < http: Jast i
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to 0.08 gm/dl in addition to before and after studies that document changes in crash rates with
implementing administrative license revocation laws.

Passengers age 75 years or older. A total of 481 passengers age 75 or older died in traffic crashes
in Florida from 1994 to 1998 representing 15 percent of all passenger fatalities. The share of
passenger fatalities among persons 75 yeats or older is more than 30 percent higher than the nation’s
share. Because the quasi-induced Exposure analysis is not applicable to problem areas characterized
purely by passenger characteristics, no measure of over-representation is available. As a result, any
over-representation is likely to disappear once exposure is taken into account.

Even though this particular problem area may not be over-represented in Florida, steps should be
taken to understand different characteristics of these crashes and attempts should be made to reduce
the crash rate involving passengets over 75 years old. For example, patterns may be found whete
drivers in these crashes are within a specific age group and/or higher instances of night drving in
these crashes. In a recent report (Dissanayake and Lu, 2000), several critical issues/concerns of older
drivers nationwide were ranked in order of most critical and they are: location and size of traffic signs
and lettering, nighttime visibility, perception-reaction time, gap acceptance, deficiencies in driving
knowledge, narrow lanes, driving in congestion, maneuvering curves, and freeway driving.

Several factors such as driver demographics and history, types of roads, time of crashes, first harmful
events, safety equipment use, etc., could be investigated further so that countermeasures directly
targeting the problem can be identified.

Drivers with at least one prior crash in three years. From 1994 to 1998 in Florida, a total of 271
passengers died in traffic crashes whose drivers had been involved in at least one crash in the
previous three years. These fatalities represent 8 percent of all passenger deaths from traffic crashes.
This share is significantly lower than the national share. This under-representation, however, appears
to be the result of Florida’s under-exposure to the problem. Once exposure is controlled, the
problem area becomes over-represented with a DOR of 59 percent.

Further investigation of the problem area may be beneficial to better understand dnver
characteristics related to pror driving convictions such as age, gender, crash history, and crash
characteristics such as speed levels and lighting conditions.

Non-motorists having activities in roadway. The problem related to non-motorists having
activities in the roadway appears to be significant in Florida. This refers to non-motorists walking,
riding with or against traffic, playing, working, sitting, lying, standing, etc. in the roadway. From 1994
to 1998, a total of 1,516 non-motorists were struck by a motor vehicle while having activities in the
roadway, representing 46 percent of all non-motorist fatalities in Florida. The share of non-motorists
killed while having these activities in roadway is 83 percent higher in Florida than the national share.

While the quasi-induced exposure approach does not apply to this problem, the Multi-factor analysis
suggests a number of situations where this problem is highly over-represented. These include dark
but lighted conditions, 4-lane roads, urban arterals, urban areas, municipal roads, female, and among
the very young and old. For each situation, the degree of over-representation relative to the nation is
over 100 percent. In other words, Florida’s share of fatalities involving non-motorists having
activities in roadway is more than two times the national share in each of these situations.
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Several roadway design and traffic operations features improve or impact non-motorists safety
including: signs and markings, signalization sidewalks and paths, refuge islands, capacity, pedestrian
level of service and lighting. Florida tmay want to review some of the “best practices” from other
states relating to roadway design and traffic operations and improving non-motorists safety.

Drivers with prior convictions. Drivers with at least one suspension’/revocationS or one non-
speed moving violation conviction in three years prior to the crash in question appear to be highly
involved in non-motorist fatalities in Florida. A total of 751 non-motorists died in traffic crashes
which the driver had at least one non-speed moving violation conviction in the previous 3 years,
compared with 452 fatalities with respect to suspension o revocation (these represent 23 percent and
14 percent of all non-motorist fatalities, respectively). Both these shares are over-represented in
Florida being 38 percent and 31 percent higher than the national share, respectively. Although the
quasi-induced exposure approach is not applicable in this situation, every different aspect of the
problem should be considered and potential solutions should be sought out.

In case of drivers with prior conviction, it may be beneficial to understand legislative differences
between Florida and other states, particularly California, identified from the analysis as one of the
safest in this area. For instance, the point system differs significantly between the states. In
California, license suspension occurs after 4 points in 12 months (suspension for 60 days), whereas in

Florida it is 12 points in 12 months (suspension for 30 days).

6.3.2 Environmental Aspects

Two problem arcas in this category are related to lighting conditions at the time of the crash.
Crashes occurring under dark but lighted conditions are a problem area for motor-vehicle occupants,
while crashes occurring under dark condition are a problem area for non-motosists. The literature

suggests some possible factors contributing to high crash occurrences at night.

Glare from a variety of sources such as headlights, street lights, and building lights.

e  Dirty windshields presents problems in terms of both visual discomfort and reduced visual
efficiency.

e Fatigue and lack of alertness could also be considered factors affecting the driver

e Lack of congestion may encourage speeding

* Low visibility of warning signs and pedestrians
Headlights cannot follow curves, dips, hills in the road

e Alcohol is more prevalent at nighttime

Dark but lighted condition. From 1994 to 1998, a total of 1,294 drivers and 631 passengers died
in Florida in crashes occurring under dark but lighted conditions, representing 18 percent of all driver
fatalities and 19 percent of all passenger fatalities, respectively. Fatalities among vehicle occupants
under these conditions are over-represented in Flotida relative to the nation as a whole. The share of
driver and passenger fatalities in crashes occurting under dark but lighted condition is 48 percent and
45 percent higher in Florida than in the nation, respectively.

5 Suspension means temporary withdrawal of a licensee's privilege to drive a motor vehicle.

6 Revocation means that a licensee's privilege to drive a motor vehicle is terminated. A new license may be obtained only as
permitted by law.
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Over-representation of crashes occurring under dark but lighted condition among drivers and
passengers in Florida does not appear to be the result of over-exposure. Without exposure control,
one would expect ovet-representation of such conditions in Florida because Florida has better
weather conditions and appears to be more urbanized than the nation as a whole. More travel is
likely to be done at night when the weather is good. In addition, more travel at night is likely to be
completed under lighted conditions in urban areas than in rural areas. Once exposure is controlled,
one would expect such over-representation to disappear. However, the over-representation of dark
but lighted conditions for drivers and passengers does not disappear when exposure 1s controlled.

Warrants for roadway lighting and standards of illumination can be compared between different state
groups so that safety improvements leading to the reduction of nighttime could be achieved.

Dark condition. From 1994 to 1998, 1,141 non-motorists died in crashes occurring under dark
conditions in Florida, representing 35 percent of all non-motorist fatalities during this period.
Relative to the nation as a whole, fataliies among non-mototists in crashes occurring under dark
conditions ate ovet-tepresented by approximately 25 percent.

Over-representation of crashes occurring under dark conditions among non-motorist fatalities in
Flotida does not appear to be the tesult of over-exposure. When exposure is not controlled as in the
Level-One analysis, the share of non-motorist fatalities occurring under dark conditions among all
non-motorist fatalities is 18 percent higher in Florida than in the nation. When exposure control is
introduced, the degree of over-representation increases to about 28 percent.

Possible factors contributing to this over-representation is the prevalence of alcohol use for both
pedestrians and drivers involved. Low visibility of pedestrians by motorists may be another factor.
Recommended safe walking tips include: wearing reflective clothing, crossing at intersection or
pedestrian walkway, walking on sidewalks if available, and walking against traffic flow if no sidewalk
is available unless the road is curved, in which case a pedestrian has to walk with traffic flow. In
. addition to design issues that may not favor pedestrians, education of both driver and pedesttian to
share the road has to come to focus nationwide and in Florida particularly.

6.3.3 Vehicle Aspects

Four problem areas identified are related to vehicles. Vehicles turning left just prior to the crash
appear to be a problem to both drivers and passengers. In addition, an initial impact at the 9-clock
point and head-on collisions were identified as problem areas for drivers, while an initial impact at
the 3-clock point appeats to be a problem for passengers.

Maneuver—turning left. This variable is defined as the maneuver that the driver executes just
prior to entering a crash situation. According to the Traffic Safety Toolbox (ITE, 1999), some of the
issues associated with left-turn movements may be summarized as follows:

® Left-turn phasing may be a problem if design does not consider driver or pedestrian
conflicts, espedally if there is a wide median to cross.
Left-turn arrows installed if 3 to 5 left-turn crashes per year or 10-14 conflicts.
Rear-end collisions and other types of crashes associated with overly aggressive driving
behavior may occur under congested conditions (peak periods) at left-turns (suggested
countermeasute: reversible lanes)
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e Exclusive left-turn lanes at signalized intersections: the highest crash rates occur in
permissive-only left-turn approaches, followed by protected/permissive.

Level-One analysis with respect to the vehicle maneuver prior to the crash indicated that turning left
was a problem area with a total of 806 driver fatalities and 576 passenger fatalities (11 and 12 percent,
respectively). Comparing with the other states, a significant over-representation of 107 percent and
125 percent was noted. Exposure analysis increases over-representation to 120 percent and 155

percent, respectively.

Warrants for installing left-turning lanes and design standards can be compared between Florida and
other state groups that are safer in this particular area. If a correlation between the differences in
wasrants and standards and over-representation of crashes while vehicle is turning left in Florida is
found, then appropriate countermeasures could be identified and implemented.

Head-on collisions. From 1994 to 1998 in Florida, a total of 980 drivers died in head-on traffic
crashes, representing 22 percent of all driver deaths involving collisions with another motor vehicle
in transport. This share is significantly lower than the national share (45 percent). The under-
representation, however, appears to be the result of Florida’s under-exposure to this problem. Once
exposure is controlled, the problem area becomes over-represented with a degree of over-

representation of 44 percent.

Several factors may conttibute to head-on collisions’ including excessive speed, lighting problems,
absence of medians and slippery surfaces. Watrants for median installation and design standards,
speed limits, and lighting wasrants and standards can be compared between Florida and other state
groups.

Initial impact: 9-clock point. From 1994 to 1998 in Florida, 1,195 drivers died in traffic crashes
after their vehicle was struck directly on the driver side, representing 18 percent of all driver fatalities
involving collisions with another motor vehicle in transport. This share of driver fatalities is 36
percent higher than the national share. When exposure is controlled, the degree of over-
representation increases to 45 percent, though the difference between these two measures of over-
representation is not significant at the 0.05 level.

Initial impact: 3-clock point. From 1994 to 1998 in Florida, 780 passenger fatalities occutred after
the vehicle was struck directly on the passenger side, representing 27 percent of all passenger deaths
involving collisions with another motor vehicle in transport. This share of passenger fatalities is
mote than 51 percent higher than the national share. When exposure is taken into account, the
degree of over-representation decreases to 39 percent, though the difference is not significant at the
0.05 level.

6.3.4 Engineering Aspects

Nine of the problem areas where Flofida is over-represented are included in the engineering
category. Four of these areas are common to drivers and passengers: non-junction, regulatory signs,
shoulders and roads at grade. Crashes on U.S. roadways and state highways are common to non-

7 Traffic Engineering Handbook ITE, 1999, Table 7-14, page 206.
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motorists as well as roadways classified as urban non-interstate freeways. Traffic signals are unique
to drivers while divided highways with no barriers are unique to passengers.

Relation to junction—non-junction. A non-junction crash is defined as a non-intersection, non-
intersection related or driveway access crash. From 1994 to 1998 in Florida, 4,456 drivers and 1,819
passengers died in crashes at non-junctions, representing 61 percent of drivers and 56 percent of
passengers of all fatalities when the junction factor is considered. These shares are significantly lower
than the national shares. However, when exposure is controlled, over-representation by 38 percent

and 29 petcent is noted for drivers and passengers, respectively.

Traffic control devices—regulatory signs. Regulatory signs, a type of traffic control device,
contribute to safety by conveying essential control information to drvers, such as the legal
requirements to stop, yield to the right of way to another road user, travel in the correct direction,
etc. From 1994 to 1998 in Florida, 2,339 drivers and 965 passengers were killed in crashes that took
place where regulatory signs are used. These numbers represent 32 percent and 30 percent of driver
and passenger fatalities, respectively. After controlling exposure, there is the significant over
representations of 64 percent and 45 percent respectively compared to the nation as a whole.

Traffic control device—traffic signals. The term traffic signal applies to the control of traffic at
at-grade street locations, ramp metering, lane-use control, flashing beacons, rail-road highway grade
crossings, and moveable bridges. The FARS code “traffic signals” includes:

e ‘Traffic control signal (on colors) without pedestrian signal

e Traffic control signal (on colors) with pedestrian signal

Traffic control signal (on colors) not known if pedestrian signal
Flashing traffic control signal

Flashing beacon

Flashing highway traffic signal, type unknown, or other

Lane use control signal

Other highway traffic signal

Unknown highway traffic signals

From 1994 to 1998 in Florida, 910 drivers died in traffic crashes that occurred at locations with
traffic signals, representing 13 percent of all driver fatalities. After exposure is controlled, the

problem area is over-represented by 29 percent.

Relation to roadways—shoulders, This vatiable represents the number of crashes that occurred
on the shoulders of the roadway, which is that portion of the roadway contiguous with the traveled
way for accommodation of vehicles stopped for emergencies, and for lateral support of base and
surface courses. From 1994 to 1998 in Florida, a total of 875 drivers and 283 passengers were killed
in crashes occurring on the shouldet, representing 12 percent and 9 percent of all driver and
passenger fatalities, respectively. The share of fatalities related to this problem area is higher than the
national share. After exposure is controlled, the problem area becomes over-represented with a
DOR of 333 and 338, respectively.

Traffic way flow—divided with no barriers. In general, highways can be divided into two or more
roadways by leaving an intervening space or by a physical barrier or clearly indicated dividing section
so constructed as to impede vehicular traffic. From 1994 to 1998 in Florida, a total of 1,630
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passengers died on divided roadways with no batriers, representing one-half of all passenger fatalities
during this petiod. Exposure analysis lowers the over-representation, but still it is 71.5 percent.

Roadway ownership—state highways. A total of 980 non-motorists died in Florida between 1994
and 1998, represent a 30 percent share, which is significantly higher than the national average. The
results from the Exposure analysis show the degtee of over-representation of 71 percent.

Roadway ownership—U.S. highways. A total of 948 non-motorists fatalities in Florida between
1994 and 1998, represent a 29 petcent share, which is significantly higher than the national average.
The results from the Exposute analysis show the degree of over-representation of 69 percent.

Roadway profile—toads at grade. The number of fatalities in crashes that occurred on roads at
grade is 810 drvers and 332 passengers, representing 11 percent and 10 percent of all drver and
passenger fatalities, respectively. These percentages ate not over-represented with respect to other
states as the Level-One analysis reveals. Once exposure is controlled, the problem area becomes

ovet-represented with a DOR of 32 and 82 for drivers and passengers, respectively.

Functional Classification—urban non-interstate freeway. With 518 non-motorist fatalities and
16 percent share this category is highly over-represented according to the Level-One analysis. Once
exposute is controlled, the problem of urban non-interstate freeways related to fatal crashes is still
over-represented with a degree of ovet-tepresentation of 30 percent.
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Chapter 7
FUTURE RESEARCH DIRECTION

7.1 INTRODUCTION

Possible future studies should focus on those problem areas summarized in Table 7.1 in which
Florida is highly over-tepresented relative to other states after differences in exposure are
appropriately controlled. The top three problem areas with the highest degrees of over-
representation for drivers were: shoulders, vehicles turning left just prior to the crash, and crashes
with one drunk driver. The top three problem areas for passengers were: shoulders, vehicles
turning left just pror to the crash, and road segments at grade. The top three problem areas for
neon-motorists wete: having activities in the roadway, state highways, and U.S. highways.

Alternatively, the choice of such studies should take into account not only the degree of over-
reptesentation but also the size of the problem. The index for each person type and the total index
in Table 7.2 are created just for this alternative approach to selecting future studies. Specifically, the
index for a given person type indicates the potential reduction in the number of fatalities related to a
certain area of concern for that person type if the over-representation in this area of concern were
eliminated. For a specific state group j, the index is calculated as Ry = V [Q; / (100 + Qy)], where V is
the number of fatalities related to a given problem area and Q; is the degree of over-representation of
this problem atea in Florida relative to state group j. The total index sums those for the individual
petson types for a given problem area. The problem areas in Table 7.2 have been ranked in a
descending order with respect to this total index.

The top three problem areas with the highest index values for drivers were: non-junction crashes,
crashes involving one drunk driver, and regulatory signs. The top three problem areas for
passengers were: roads divided without barrier, non-junctions, and vehicles turning left just priot to
the crash. The top three problem ateas for non-motorists were: having activities in roadway, state
highways, and U.S. highways. The top three problem areas for all person types combined were the
same as those for drivers when the index is used.

Table 7.1 Top Three Problem Areas Based on Degree of Over-representation and Index
Values

Person Type ] Criteria I Top Three Problem Arecas
1 | DoR | Shoulder | Turning left [ One drunk driver
Dﬂvcrs N L., S s e s . e 2 b g : s s s s .
f| Index §I Non-junction l One drunk driver [ Regulatory sign
| DOR §| Shoulder I Turning left | Roads at grade
Passcngers E e s e e ‘ e s e snnn s L U
: EI Index l Divided with no bartier I Non-junction |Tum.i.ng left
] | DOR I Activities in roadway l State highway ’ U.S. highway :
[indes [Actividesinroadway ||Sttchighway  [US highwey
Combined l Total Index : I Non-junction || One drunk driver | Regulatory sign
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Table 7.2 Indexing Problem Areas

Dnvets | Passengers lNon-Motonsts Total

Problem Areas 1! Tndex3
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N 294 |
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3 clock Pomt Impact
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conviction in 3 years

| Traffic Signal 205
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162

lUrban Non-Interstate Freeway 120 | 120
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i [
&

107§’ 107

|

|

i

o

Driver with at least one non-speeding ’
|

}

|

ol [ w

Source: Compiled from resu]ts in Chapters 3-5. Notes 1. DOR stands for “Degree of Over-Representation.” The
measure from the Exposure analysis was used if the rclative exposure between Florida and the nation as a2 whole is
statistically different. Otherwise, the measute from the Level One analysis was used.

2. The index indicates the potential reduction in the number of fatalities related to a certain area of concem if the over-
representation in this atea of concern were eliminated. The index is calculated as R; = V [Q; / (100 + Q)] for state group j,
where V is the number of fatalities related to a given problem area and Q; is the degree of over-representation of this
problem area in Florida relative to state group j. 3. The total index sums those for individual person types for a given
problem area. 4. These problem areas were not evaluated under the Exposure analysis because quasi-induced exposure
cannot be measured for them.

IDnvers with one pﬂor crash n 3 years

The remainder of the section defines a strategy for future research to explore why and how the
problem areas identified in this research are over-represented in Florida compared to other states.
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7.2 FUTURE RESEARCH OBJECTIVE

Chapter 6 summarized specific problem areas within the behavior, environmental, vehicle and
engineering categorties identified by the analysis as over-represented in Florida when compated to
other “safer” states. Future tesearch should be directed to understand why. Florida is ovet-
represented in these problem areas. The basis for the research is to determine if certain roadway
engineering practices and legislative policies contribute to Florida’s over-representation in these
problem areas when compared to other state groups. In other words, the proposed research will
answer the question; “do differences in engineering practices and legislative policies directly correlate
to the over-representation?” The research findings can be instrumental in pinpointing specific areas
where the State can adopt safety improvement measures that are successfully practiced in other state
groups identified as “safer” or “safest”.

7.3 SUGGESTED RESEARCH APPROACH

The top three problem areas with the highest degrees of over-representation for drvers were:
shoulders, vehicles turning left just prior to the crash, and crashes with one drunk driver. The top
three problem areas for passengers were: shoulders, vehicles turning left just pror to the crash, and
road segments at grade. The top three problem areas for non-motorists were: having activities in
roadway, state highways, and U.S. highways. Taking a closer look into these problem areas, Flonda’s
design standards and legislative policies will be compared to those of other state groups. From this
comparison, comprehensive reasons why these problem areas are over-represented in Florida will be
better understood. Also, the role these differences play in overall highway safety in Florida will be
defined. Consequently, safety professionals in Florida can make informed decisions on different
approaches to adopt traffic safety countermeasures to address these problem areas.

7.4 PROPOSED RESEARCH METHODOLOGY

Prior to identifying differences in these practices and policies, the problem areas highlighted in Table
6.1 will be explained in sufficient detail. A total of five tasks are proposed in this research plan. The
first task is necessary to provide a more comprehensive understanding of safety issues associated
with each problem area. Noteworthy here is that problem areas (or varables) fall into two main
types: human and structural. Legislative policy differences will be used to research human or
behavioral aspects of over-represented factors while design standards and implementation practices
will be used to compare structural differences. The second task compiles legislative differences of
traffic laws between Florida and other state groups and documents how other states accomplished
crash reduction rates through legislation policies, enforcement practices, coordinated safety
programs, community efforts, etc. The third task compiles design practices associated with vehicle,
engineeting and environmental problem areas that are over-represented in Florida. The data
collection instrument used for this task will be a survey administered to state agencies. The fourth
task will analyze and examine the vatious data collected and the final task will present the findings of
the analysis and conclusions drawn from the research. The following sections detail the proposed
tasks.
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Task 1: Problem Areas Investigated

For evaluative purposes, problem areas are grouped into four major categories. Detinitions from
FARS and from national and state manuals will be provided for each problem area. The following
problem areas will be investigated:

¢ Behavior category
—  Crashes with one drunk driver
— Non-mototists having activities in the road
—  Drivers with at least one non-speeding moving violation in 3 years
—~  Drivers with at least one suspension or revocation in 3 years
¢ Environment category
—  Dark but lighted condition
—  Dark condition
Vehicle category
— Turning left
— Head-on Collision
e TEngineering category
~ Traffic way flow—divided with no barrers
—  Traffic control device—traffic signals
— Relation to roadway--shoulders

Task 2: Policy and Programs

Differences in legislative laws and enforcement practices between Florida and other states may
contribute to the over-representation. Legislative policies that regulate drinking and driving penalties
in Florida and other states will be compared as well as definitions of different traffic violations that
relate to over-represented variables that describe drivers’ behavior and history. Internet and other
resources will be used to compare state statutes pertaining to drunk driving, convictions, suspensions
and revocations. A detailed literature search will be conducted using databases such as TRIS,
WORLDCAT, ECO, DOTBOT and other resources to identify studies that document the
relationship between crash rates and driver traffic violation history, the effects of selective legislative
policies on the reduction of traffic crashes, law enforcement practices that help reduce crash rates,

and successful interagency coordinated safety programs.

Task 3: Design Standards and Practices

Design standards and implementation practices identified in Task 1 will be used in this task as
elements to be compared between Florida and other safer and safest state groups. Several
comprehensive subtasks will be accomplished so that meaningful comparisons can be presented. As
previously mentioned, a survey will be administrated to other state groups to compile information on
their design standards and practices. Sutvey preparation tasks include: identifying key persons within
agencies to survey, designing the survey may require solicitation of input from traffic safety engineers
and consulting national and state manuals, pre-testing of survey instrument, revising survey based on
pretest results, administering the survey, sending reminders and conducting follow-ups through mail-

outs, faxes and emails.
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Task 4: Data Analysis

Florida’s design standards and legislative laws will be compared with states within each of the three
state groups: less safe states, safer states, and safest states. "The purpose of the latter comparson is to
examine if differences in standards and law between Florida and other states show any correlation
with overall highway safety. Furthermore, if data permitting, multivariate analysis may be catrried out
to examine the role of differences in these standards and law in overall highway safety while holding
other characteristics constant.

‘There are two basic approaches to analyze the survey results. One approach involves simple
comparisons of those standards and law between Florida and other states in areas that are
determined to be over-represented in Flotida. The focus would be on whether those standards and
law in Florida are lower or less restrictive than those in other states. If they are, some conclusions
may be drawn about the role of these lower standards or less restrictive law in the areas of over-

representation in Florida.

The alternative approach involves multivariate regression analysis of overall highway safety at the
state level by including not only differences in those standards and law but also differences in other
factors across states. This approach is commonly used in the economics literature, examining the
effects of policies related to seat belt law, alcohol law, annual vehicle inspection law, driver licensing

law, etc.

The first approach is simple to understand. It directly deals with the areas of over-representation in
Florida. However, any conclusions from this approach are not conclusive simply because it ignores
many other factors that may have also played a large role in the over-representation of these areas in
Florida. The second approach, on the other hand, is more technical. It deals with overall highway
safety, such as fatality rates per unit of travel. Its advantage 1s that conclusions from this approach
are likely to be more conclusive simply because it accounts for other factors that can be measured.
The applicability of this second approach depends on the data collected from the survey, including
the number of responses and the complexity of standards and law.

Task 5: Findings and Cenclusions

The final task will discuss the findings and implications of this research. The report will also include
practical conclusions assessing the extent to which differences in legislative policies and engineering
practices between Florida and other states influence highway safety and suggest possible changes
existing practices and legislative policies.

SUMMARY

This chapter presented the top three problem areas for each person type based on degrees of over-
representation and the size of the problem (index). These results provide direction for potential
research studies that should include these and other problem areas discussed in Chapter 6. The
chapter also defines a strategy for directing future research to explore why and how problem areas
are over-represented in Florida compared to other states. The research methodology includes five
proposed tasks and mainly focuses on examining the differences in engineering practices and
legislative policies between Florida and the other state groups.
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Appendix A: State Groupings and FARS Variables

Investipation of Fatal Crashes in Florida: Final Report 50



Tabie A-1. State Groupings for the Period 1993-1997

Groups States VMT (millions) |Fatalities Rate
Rhode Island 35409 350 0.99
Massachusetts 242151 2,465 1.02
Connecticut 138.889 1.617 1.16
New [ersev 306,846 3910 1.27
Minnesota 223.150 2955 1.32
M?25: Virginia 344463 4.570 1.33
North Dakota 32.905 448 1.36
States whose death Washington : 243.262 3.340 1.37
rates ate at least 25 Ne\lv Hampshire 53,669 741 1.38
percent lower than 01?10 i 501,920 7.047 1.40
Flotida Wisconsin 258.022 3.657 1.42
(18 states) Marvland 225.203 3,204 1.42
New York 579.721 8.360 1.44
Maine 63304 921 1.45
California 1.378.377 20.259 1.47
Indiana 321.003 4.754 1.48
1llinois 471.902 7.404 1.57
Pennsvlvania 472,234 7.476 1.58
Delaware 37.108 602 1.62
Vermont 31177 508 1.63
Michigan 438,542 7.305 1.67
Hawraii 39677 G665 1.68
Geotgia 429,604 7.344 1.71
Colorado 175368 3.019 1.72
Nebraska 79365 1.374 1.73
L25: Oregon 151,731 2,634 174
Dist. of Columbia 17.486 306 1.75
States whose death Missouri 295598 5,202 1.76
rates are less than 25 Utah 93 898 1.658 1.77
percent lower than Kansas 126412 2,283 1.81
Flonda Towa 131.726 2.397 1.82
(21 states) Texas 912,909 16,662 1.83
Oklahoma 190412 3.637 1.91
Notth Carolina 378.313 7.245 1.92
South Dakota 38.468 775 201
Wyoming 35.439 714 2.01
Kentucky 207.863 4,197 2.02
Idaho 61,082 1.242 2.03
Alaska 20.692 427 200
FLORIDA Florida 634.276 13.601 2.14
West Virginia 87.328 1.888 2.16
Tennessee 281.811 6.105 217
HI: Alabama 251.678 5.575 222
New Mexico 104.019 2332 2.24
South Carolina 193.183 4.407 2.28
f::‘;:;”:hh‘;;flfffm Arizona 201.694 4.680 2.32
Florida Louisiana 189.363 4.421 2.33
(11 states) Montana 46.101 1.077 2.34
Atrkansas 131.481 3.099 2.36
Nevada 70919 1.747 2.46
Mississippi 147.052 4116 2.80
U.S. TOTAL 12,124,205 206,722 17
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The tables A2-A4 list the FARS variables unique to the Accident, Vehicle and Driver, and Person
files, respectively. The shaded variables are not included in our analysis. Among these variables are
four identification numbers that allow one to link these files: ST_CASE, VEH_NO, PER_NO, and
N_MOT_NO. ST_CASE appears in all three files. It is a unique identifier for every crash within a
given year. It is used as the key, when any two of these files, from the same year, are merged.
VEH_NO is in each Vehicle and Person record. VEH_NO and ST_CASE are often used together
as a key, when the Vehicle file and the Person file are merged for the same year. This is done to
insure that the correct occupants ate placed in the proper vehicle. PER_NO identifies each person
involved in a crash. N_MOT_NO appears in the Person file and applies only to non-motorists and
reflects the vehicle that made contact with the non-occupant being coded. The number must match
the vehicle number of the stroking vehicle.
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Taéz/e A-2. Variables in Accident File for the Period 1994-1998

Count ! I Name [ ] Explanation

| 1 1K ALIGNMNT

T
“H—
l4 - [CFi CF2, and CF3 [Rclatcd factors-accident level
_“—
N R . e |

17 § |C:M:ZPNE o l Construction ancl/ or maintenance zone

_[LGTCOND [|[Lightcondion
" [MAN_CO || Manner

| 21 [MONTH - | Month of the crash

(5 [NOLANES _ ~  [[Numberof lanes

[26  [PAVELTYP __|[Foadway sarface type _ o
7 [PEDS ___[Number of non-motorist forms submittcd |

129 ‘| PROFILE oadway grade

I I
(31 [RELJUNC /| Relation to junction '
132 [N

[+ [ROUTE .
I35 [scHBUS ~~~~~ |Schoolbusrelated
{36 [sPJUR ) lsPeﬂalJ“ﬂsdlct'Oﬂ .
137 lSP—LIMITW \[Speed limit

| State of the crash

{ Number of person forms submiteed

Relation to roadway

_i|Roadway functionclass

I Roadway ownership

_||Crash identification number

lRoadway surface condition

“[Taffcway fow
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" Table A-2. Variables in Accident File for the Period 1994-1998 (Cont'd)

Count

3
;
Name ?

Explanation

. 1 1

|4 |T_CONTF | Traffic control device functioning
[45  [VEFORMS ~ °  [Number of vehicles involved in the crash
{45 [WEATHER  [Atmospheric conditions

l46  |YEAR ___|Yearofthe crash
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_Table A-3. Vanables in V ehicle and Driver File for the Deriod 1994-1998

Name ; Explananon

[Drlvcr maneuver to attempt to avoid the crash

_|BODY_TYP | Vehicle body type
|CARGO—BT , |Cargobody type
. |CDL_STAT . |Driver license status
IDEATHS [Number of faralities in the vehidle |
|DEFORMED [Extent of vehicle deformation
[DR_CF1DR_CF2DR_CE3 [Related factors - driver level
[DR_DRINK | Driver drinking, derived by FARS

2 [EMER.GSE ___|Emergencyuse
[i3  [FIRE_EXP

lFlre occurrence

|Month of 1st acc1dent susPcnslon conviction in last Syears

char of 1% accident, suspension, conviction in last 3 years

|Hazardous cargo

o e |Initalimpactpoint

~ [™MPACTZ____[Prncipalmpactpoint

__|IMPACTS [Vehicle role
, !LAST YR
[LASTMO

IL—COMPLM e

|L_ENDORS

con ast 3 ) years

|Year of last accidcnt suspcnsj,on conviction in last 3 years

| Driver license type compliance

| Compliance with licensc endorsements

ENs IQQH%NT_S .
35 [OWNER ~ ~ [Registered vehicle owner type
136 [PREV_ACC
|37 [PREVDWI
OTH —|# previously recorded other moving violations in 3 years
~ _[pREVSPD
[0 [PREV.SUS ~  |# previously rccorded suspensionsin 3 years

: | Most harmful event

[Number of occupants in the vebicle

) { # previously recorded accldents in last 3 years

"[# previously recorded DWI convictions in last 3 years

_|# previously recorded speeding convictions in 3 years
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_Table A-3. Variables in V'ebicle and Driver File for the Pertod 1994-1998 (Cont'd)

l Count i Name * Explanauon

l41 lREG STAT __ [Sutcofvehideregitmion
(Rollover

C[SPECUSE T specalwe
__|Towaway |
TowvEd . .1 |
|TRAV SP o |Trave1 speed reported by the i mvcsugatmg officer
‘.‘.h.‘flUNDERRIDE R— [Ovcr- or under-ride by striking vehicle
. |VEH CF1 VEH_CF2 _ |Relatcd factors - vehicle level
IVEH MAN [Drlvcr maneuver just pnor to entering a ¢

—[VEANO

Towed trm]mg unit

__|FARS vehicle identification number ...

) lViolaﬁons charged (1997 and 1998)
 [vioLcHG |Violations charged (1994-1996) .
161 - IV CONFIG 7 o [Veh.tcle configuration for medmm ot heavy truck orbus
e|62 |WGTCD TR |nght code fortrucks
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Table A4. Variables in Person File for the Pertod 1994 1998

Count . ’ Namc | Explananon

(13 |DRINKING - . . .| Police reported alcohol involvement
|14 [DRUGRES1.23 A [Result of drue test
15 [DRUGS

(18 [EIECTION
{20 _|EXTRICAT
[HOSPITAL

[21
2
P

125 JLOCATION || Location Ofﬂon-mOtOHSt on foadwa" e
[26 [N MOT NO .. ||{FARS non-motorist strikine vehicle ﬂumbef
[27  [PERNO  ~ [Personnumber
|28 _|[PER TYP ______{Person type,
[20 [P CF1 orP CF2 orP CF3
(31 [seaTPOS = is ating position
33 ST CASE [FARS CfﬂSh ldenﬁﬁc’flﬂon numbef
134 [VEHNO ~  |FARSvehiclenumber

(35 [WORK INT _ |Fataliniurv at work

s - Derson leve]
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Appendix B: Results from Level-One Analysis
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FARS Variable

FARS Values

Problem Size

' State Group

ii Share [ Safest

l Safer i Less Safe

l Light Condition

| ' Dark but highted

1,294 E 17.8% I

18.4

l 78.8 I 117.8 |

tManner of Collision

[ Angle

1 59.8% i

303 [ 40.3_{ 45.1 I

[ Number of Lanes

§7|41ancs |

25.3% i .

200.2 :} 2913 I

l 6 lanes

8.2%

[ Profile

l Level

86.5%

30.4 { 47.8 I

Relation to Junction

werd

[ Intersection

30.2%

70.7 l 123.8 |

Relation to Roadway

jl Shoulder

12.0%

L

i [ Off roadway
£ = .

1,350 -

18.6%

l Functional Classification ' [ Urban other freeway

9.7%

i
!
|
|
|
|
|
|

11.3% |

Land Use

3,601 I 49.5%

91

| Roadway Ownership

H
;

Municipality

1,421 [ 19.5% |

65.7

| Speed Limit

; | 26-45 mph

3,680 { 50.6%

59.3

I TFraffic Control Device

| Teatic signal ;

910 1 12.5%

100.0

3
i

..

Regulatory sign

2,339 21 32.1%

160.8

I Traffic-Way Flow

3,362 |

114.8

Vehicle Body Type

§ I Motorcycles

11.4%

31.3°

| Initial Impact Point

9 o’clock point :

17.8% ¢

36.2.

| Role in Collision

! [ Divided with no barnier : |

| Struck

30.9%

|
|
wze| o
|
|
|

67.4

Non-Speeding Moving

Violattons Convictions |

: At least one in 3 years

24.5%

46.7

Vehicle Maneuver Prior

;| Crash :

; Turning left

11.1%

106.9 1

I Driver Age

é 75 years or older [

479

: Source: Computed by CUTR from FARS 1994-1998. A number in bold indicatc
corresponding state group is not statistically different at the 0.05 level.
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Table B-2. Results for Pa.r.renger.r from Level-One Analysis

Problem S:ze l State Group

FARS Variable FARS Values

Safest [ Safer | Less Safe

I Light Condition  : i Dark but lighted

132.5 45.0

Manner of

i}
Collision 67.8%

1606.5

10.2%

699.3

i
i
f
|
{ 279

44.5 ‘ 34.9

[ |
| i
| i
l i

Relation to | Intersection - 1,198 16.9% 57.9 748 116.8 67.0
| Junction

Relation to | sShoulder 283 8.7% 722 1720 99.0

Roadway

| Functional 10.8% 83.7 50,6 1946 - 74.2

;| Urban local : 350

‘IUrban ‘ 1,616 | 49.7% I 15.9§§| 64.0 l 100.3 I 415

Municipality ; 606 18.7% 12.9 161.7 57.6 51.3

‘126-45 mph I 1,642 1 50.5% [

066.4

Traffic Control
Device

i Traffic 51gna1 605 18.6% 116.7

S SRR

[ ‘ Regulatory sign . { 965 l 29.7% {
Divided with no

: Traffic-Way Flow : 1,630 50.2% 142.4 100.8 72.5 95.2
¥ barder

... U | B RTINS | SRRSO | PUNIVRRPRPIURIE S RO

130.6

Imr.la.l Impact

51.7 48.9 84.6 511
Point

3 &’clock point 780

Two years or 590
newer

36.8 20.3 20.1 278

Vehicle Age

V‘f"‘d" Maneuver . Tu.rrung left 576 | 17.7% 1327 160.2 144.3 125.4

’ Dnver Age ’ 75 years of older 363 | 11.3% l 574 i 90.0 l 138.2 I 7401

14.8% 361

| Passenger Agc | 75 years or older ‘ 481 643 [ 92.2 | 51.0 |

Source: Computed by CUTR FARS 1994—19‘)8 A number in bold indicates that the difference in 'iha.rcq between Honda and the
cotresponding state group is not statistically different at the 0.05 level.
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Table B-3. Results for Non-Motorists from Leve-One An:

alysis

; l Problem Size ! State Group
1 FARS Variable I FARS Values IR
i
‘ Number Share | Safcst Safer Less Safe All

| Number of Lanes E

1,012 J 30.8% |

413 | 12.6%

Relation to ]unction } Intersection

629 [ 19.2% . .

:} Functlonal Clasmﬁcamon Urb&m ot:h(,r frceway | 518 3[ 15.8% 197.6
! Roadway Owners]-up §| U.S. highway ‘ 048 ?§ 28.9% . 99.3
i | State highway | 980 § 29.9% 288
E{Speed Lienit ; | 26-46 mph | 2,310 i 70.4% 284
: . e 5] R | UV
{ Trafﬁc Control Devu:e Regulatory sign | 699 ; 21.3% 299.9
: l Problem Size E State Group
‘| EARS Variable FARS Values 1 . L ............... 2
|| Number | Share Safest Safer a8 i All
! Safe ;
e - :
| Trtfic-Way Flow | Divided with no 1,602 | 48.6% 90.6 78.2 04 63.0°
H — SN | vbamer ,,,,,,,,,,,,,,,,,,,,,, AL
Other Moving Violations || At least one other 751 | 23.0% 27 73.0 81.0 380
movingconvietion. | ol oLl
Suspensions/Revocations | At 16ast one . 452 1| 13.9% 22 540 53.7 30.8
; suspf:nmon/ revocation | :
Person Factor W g/siding, etc., E 150.1 - 78.8
in roadway ;

Source Computed by CUTR from FARS 1994—1998 A numbcr in bold mdxcates that the d1fference in sharca between Florida and rhc

corresponding state group is not statistically diffecene at the 0.05 level.
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Appendix C: Results from Exposure Analysis

Insestigation of Fatal Crashes in Florida: Final Report

62



Table C-1. Changes from Exposure Analysis in Level-One Analysis Resutts for Drivers
‘ 3] _ Level-One Analysis [ _ Exposure Analysis

FARS Variable ‘| FARS Value

[M25|L25|H1 1Au ]M25|L25lHI_|__}ll

o ] il as| s o m s

S

0| 40|

[ ]

| Nu.mbcr of Lanes

[ e A A I ) R )

[Profle |Leve "2 w| @ a[ s 2 ull

[Relation to Roadway IShld | s s|| 1e4| 298| 4s1| se4ll 33

| Functional Classification |Urban other Frteway 122 | 226 |

|yl R

A
|
IR
[Relation to Junetion ~{[lntersection | o m[ o e s ] s v
1
I
|
|
|

il Land Use i lUrban
S FRTOTUTUURSINE 1 FT .

5
e[ w
4

[Rondway Owneship | Muricipality _ o[

| Speed Limie s mph S0 | e

‘['l'rafﬂc Control Device : [Trafﬁc signal 82 | 134

Lo | Rekoyse ]

Trafﬁc Way Flow l Dmded with no barrier 168 J 120

Vehicle Body Type il Motorcycles

38 | 2

i
i
L
L
s [ [
|
|
|
|

[
[
[rvsimparemn ——[pudipom
g

Ro]e in Co]hsnon | Struck 74 I 6

Non-Speeding Movmg ‘ E
Viclations Convictions mn 3 At least on e in 3 years |
Years |

28

|
|
i
L
T e
l
i
I

119 = | - |107 lmg |114E| 197 s e

o[ w[ wu| 2] mu| s

Source: Computed by CUTR frorn FARS 1994-1998. A bold number md.lcatea that relatxve exposuse between the two groups in question
is statistically not different from one at the 0.05 level.

lVehxcle Maneuver | Pnor Crash ]Tummg left

= [omecais [ w[ s
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_Table C-2. Changes from Under- to Over-Representation for Drivers

FARS Variable

FARS Value

1 Problem Size i

Level-One Analysis

l Number

Share

(s [1as [0 [ an (o 15 [ 10 | s

Number Drunk Drivers :| One 2406 | 33.1% 93 -6.4il -76 -7.4%' 8151725 74.0 72.2
nrsrnd b i . 0 L PIPPISE RN PO e ik
Manner of Collision Head-on 980 | 223% | -422 |} -49.1 | -49.2 4461 483 470, 352 44.1
Number of Lanes 2 lanes 417 ¢ 57.3% <266 -] -31.6 | -34.6 . -20.0.] 21.2 | 153 152 16.3
. !

Profile i| Grade 810 | 11.1% i} -55.9 4| -57.9 -68.0 -58.4 1 302|434 29.0 31.8

...... o 1 P :

Relation to Junction i Non junction 4,456 -| 61.2% -14.2 | -16.6 [ -21.0 -15.8 349 377

Land Use Rural 3676 | 50.5% || -109 |-2637-322 | 212 | sz

Speed Limit | 46+ mph 3346 | 46.0% || 224 | 353 238 | 269 84 | 151
| Traffic Control Device | No control device 306 | -313 3010 99 {125 | 75| o8

Traffic-Way Flow ‘| Not divided 3,828 | 52.6% -25.3 E 68| 35| -43 32

Source: Computed by CUTR from FARS 1994-1998. A bold number indicates that relative exposure between the two groups in question
is statistically not different from one at the 0.05 level.
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Table C-3. Changes from Exposure Analysis in Level-One Analysis Results for Passengers

FARS Vanable

FARS Value

Light Condition

Manner of Collision

Dark bur lighted

: ..Angle

Level-One Analysis

M25 L.25

27

W1 444

HI

All

Exposurc Analysis

M25 | L25  HI AN

Number of Lanes

Number of Lanes

. 4 lanes

6 lanes

1427 217.2

954.0 : 1,898.0

1325
445
2723 |

1,760.6 |

223 . 62.3 325

Profile

Level

- Intersection

' Relation to Roadway

20 295

579 . 748

452 |

1168

610 |

225 .

722 1426

1720

Functionat Classification

Functional Classification

| Urban other freeway

Urban local

309.7

83.7 50.6

: Roadway Ownership

Urban

Municipality

159 64.0

Speed Limit

26-45 mph

Traffic Control Device

Traffic Control Device

* Traffic signal

97.8 161.2

Traffic-Way Flow

| Initial Impact Point

Divided with no barrier

. 3 o’clock point

D5L7T 480

1,296.0 °

1946

2171

990

| -35.0

2948 |

161.7

1003

57.6

106.4

61.9

133 331

135.6

180.2

167.6 .

20.1 6.2 100 |

615 470 44.9

100.8

725

51.8 715

52.7 39.3

- Vehicle Age

Under 3 years old

Vehicle Maneuver Prior Crash

132.7

368 293

-6.9: 6.4 @ -23.1 -9.6

160.2 |

217.9  155.0

Driver Age

75 years or older

57.4 90,0

-165 | 6.1 .

-14.2

Source: Computed by CUTR from FARS 1994-1998. A beld number indicates that relative exposurc between the two groups in question

is statistically not different from one at the 0.05 level.
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| Level-One Analysis : Exposure Analysis
FARS Variable FARS valuc Y RSN IAL AL AL SRt SRUALSUA R e

Number L25 :| HI Al M25  L25 HI All

1 Number Drunk

Drivers 859

One

50.71 246 524

i

Manner of

I Head-on 9 340 | 163% 226 | 246 | 233
Collision

2 lanes ‘ 1696 l 52

i 1.6{ 5.3! 3.7

| Number of Lanes

lProﬁ]e lGrade | 332 l 10.2% | ’ 88.1 i 95.4 i 82.0

Relation to

Junction *1 Non junction 1819 560% | -17.6 | -20.9) 2401] 193 | 253 | 329 312 | 286

lLandUsc I 50.3% ¢ l 10.7[ 9.4

Number of Crashes ?e;’:’”hm3 71| 83w | d06!| -4ss | -2 | 419 632 54.15 605 | 588

Source Computed by CUTR from t'ARS 1994—1998 A bold number md.lcates th:lt rclative exposure between the two groups in question
is statistically not different from one at the 0.05 level.

Table C-5. Changes from Exposure Analysis in Level-One Analysis for Non-motorists
[ todOmamys [ Exporcamms

{| FARS Variable FARS Value
: HI All

S

E1MZS‘L25§ A]l!MZSiI_z5’HI

i

f

fowk 1l as|

s me ml' 208 | maz 189 |

oo | v el o] 87

[mme  [swer [ eer| o2 | o1 | 214

& 1
[Relation to Junction [ Intersection [ 216 o3| 75| 03] 102
i 76 |

| Punctional Classi | Usban other frc [ 2355 | 2008 | o287 | 1976 | 1054 |

[Roudway Ownenstip | US. Highway Taws | w7 assl 99302

L [swehignvy [ aga | saa | aa0 | ass| sz

I.V.S_E?F‘f‘ L‘“"tm [2os6mph il..88 |

1| 07| 2

[toticConolDevie_ [Revanysips [ son0 [ sma | oras | 299; Lol

-23.4

| Teatfic- Way Flow [Divided with nobarsies [ o0 | 782 | 40| e30/[ 25 |

Source: Computed by CUTR from FARS 1994-1998. A bold number mdicates that relative exposure between the two groups in question
is statistically not different from one at the 0.05 level.
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Appendix D: Results from Multi-Factor Analysis
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Tab/e D-1. Over- Reprmntatwn of N Non-Motorist Fatalities in General

FARS Variable

" FARS Value

I Problem Slze N ‘ ’

State Group

Share

Safest

g Less
| s

1 Person Type

| Non-Motorists

23.7%

37!

102

! Ahgnment

[

26.4%

B[

e

8.6%

|

| Light Condition |

l
15.7% |

1B

28.5%

03]

34.3%

245% |

2]

o e

Re]auon to _]uncuon

g l Non-junction

i

g [ Intersection

| Intersection
Related

.|

ol

] ey ey e )

| Rural

e[

102

Interstate

143

l State }-hghway _

111

| County Road

gt

"~ [Municipality

-16

| None

105 !
|

| Traffic signal

sl

] Regulatory sign

I

| Traffic-Way Flow

| Not Divided -

)

| Divided with no
‘ barrler

66:l

l Person Age :

_ ( 1- 5 Years Old

e

] 6-15 Years Q_ld

s

' |16-24 Years Od

100]|

| 25- 64 Years Old

108 1

[65-74 Years Old

% |

] 75 Years or Older ) l

72|

Source Computcd by CUTR frorn FARS, 1994—19‘)8 A number in bold mdmates that the d1ffcrence n shares bctween Flonda a.nd the
corresponding state group is not statistically different at the 0.05 level
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| FARS Variable

{| Person Factor

I
[  [ComyRoud
N
|

Trafﬁc Control Device

N = T 2

- Table D-2. Over-Representation of Ny on-Motorist Fatalities Related to Activities in Roadway

FARS Val l Problem Slze ‘
e oo .

State Group

I Number ] Share | Safest ‘ Si;fet [ Less Safe.é[ All

4

1,516

Non-mototist
activities in
roadway

150§

46.2%

79

52

83

[Lobe Condition_____[DayLigit [ 357 [ 3626

171} 130

112

L lDark @l

s58% [ 85 [

s

477 I 47.0% 1

108 ]

111

Ltghted _ -
[ Number of Lanes  [2lanes .".,596l 20%)

2

58

s |

108

-
T

i

T

—

T [eumes 8 I st

52

Functional Classification . Utban 56 .

51.9%.| 89
Interstate i e}

93

72

Urban Other

] 2341 452% | 110

81

50

_ Urban 5
Principal 320

44.8% | 233
| Arterial

125

150

Urban Minor 166? 6% | 190
Artertal i :

110

124

)

]

] e

S0

|Urban

173

. 0 |

107

I

ot |[ stz 87| 4|

o

|Roadway Owmership 93 [

l Interstatc

75

[

]

l State nghway

T

o[

Wl

[ Municipality

i [

|

141

T
B
nE
[ [
|
|
|
8

| No Dev1cc

[ a7

mf
l

Highway

i
0, H
teaffic signal 135 37.3‘ (o. | 550 |

405 .

204

268

Regulatory 327
il sign

46.8% | 343

264 |

67

ST

68

| E
D1v1ded w1th 737 46.0%] 199
‘[ no barnet e

124

98

[ender e [

I

ol

72

2091

100 [

113
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Table D-2. Ozfer—qumrem‘az‘mft of Nem M otorist Faz‘a!ztze.r Related to Amm‘ze.r in Roadwqy

] ' [ Problem Size | State Group
FARS Vanablc FARS Value . e b s .
,,,,,,,,,,,,,,,,, * [Number | Share | Safest || Safer [ Less Safe [ AL
.| Under 6 ! o
Person Age | Years OId 41 | 50.6% 263! 186, 110 166
i16-15 Years :_ o ’
|0 127% .43..8./0 196 211 ‘ 139
16- 24 Years s o ; :
[ow | 158 ”48.0 o 93[ 38 | 35 50
25-64 Years ,
o 879 | 46.8% 14| 60 45 64
il 65-74 Years ; o .
% ol ) 120§ 415/0 213: 86 N .61 1095
|73 Years or 191 46.2% 3333 156 76! 158
| Older ) _

Sourcc Computcd by (_U TR fmm FARS 1‘)94-1998 A number in bo]d md.lcates that the dlffcrence in Sha.feb between Flonida and the
corresponding state group is not statistically different at the 0.05 level,
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Appendix E: Summary of Results
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Table E-1. Summary of Overal) Resulss

Category

Problem Areas

L

Passengers

.

'

hs |Share | [DOR ‘[Deaths [Share ‘[DOR

Behavior

859

l%/i

52*

o

Bl

|

Non—motonsts hav'mg

activities in roadway 2

i

46% -

83

|| Drivers with at least one
non-speed moving violation
in 3 years ?

743

23%

38

‘I Persons - 75 or older 2

Drivers with at least one
suspension or revocation in
3 years ? 2

452

14%

K]

. Faviron
i -ment

Light Condmon—
| Dark buclighted

18%

631

Light Condition-
Dark N

1,141

28

Vehicle

i Maneuver ~Tummg left

[

[ Collision — Head on

[

Tnitial Impact Point-
9 odockpoint .

18%

Initial Impact Point-
3 o’dlock point

24% |

Engineeting

Relation to Junction-
Non junction

38|

56% |

Traffic Control Dewce—
Regulatory Signs

64

30% |

Traffic Control Device-
Traffic Signals

29

| Relation to Roadway-
|| Shoulder

333

283

9%

338

! Ttafﬁc-Way Flow—
Divided with no barrier

1,630

50% |

72,

Roadway Ownership-
State highways

980

30%

U.S. highways

Roadway Ownership-

948

29%

Roadway Profile-
|Roads atgrade

810

332

82

Functional Classification-
;| Urban non-interstate

i oeway

518

30

Sou.rce Complled by CUTR
Notes: 1. DOR stands for “Degree of Over-
because quasi-induced exposure cannot be measured for them.
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Table E-2. Indexing Problem Areas

I Drivers ’ Passengers ‘rNon-Motorists Total
Problem Areas S : R T | Index?

[DOR! [Indext [DOR! [Indext [DOR! [Index?

“oss tar| 2o aw| [ | 1%

iNonv Junctions

[One Dk Dver [ [ s e [ [ 1w

[RegutatorySiga | e[ o[ 45| 29| |

[Shoulder Coan[ e[ s aus| [ | e
| |

i
|
|
|
|
|
i
i

e

lHaving Activities in Roadway *

|Divided with no Barrier

|
N O O Y 1
| |
|

|Dark but Lighted

1State Highway

{US. Highway

Iln.itial Impact Point — 9 o’clock point

IRoads on Grade

{Head-on Collision

lDark Condition

213 clock Point Impact

||conviction in 3 years 4

lTrafﬁc Signal

{Persons 75 years or older *

‘{Urban Non-Interstate Freeway

Drivers with at least one suspension ot
revocation in 3 years

|
|
|
|
[
Driver with at least one non-speeding ’
|
|
i
|

[Drivets with one prior crash in 3 years

Source: Compiled by CUTR.

Notes: 1. DOR stands for “Degree of Over-Representation.” The measure from the Exposure analysis was used if the
relative exposure between Florida and the nation as a whole is statistically different. Otherwise, the measure from the
Level-One Analysis was used.

2. The index indicates the potential reduction in the number of fatalities related to a certain area of concemn if the over-
tepresentation in this atea of concern were eliminated. The index is calculated as By = V [Q; / {100 + Q)] for state group j,
whete V is the number of fatalities related to a given problem area and Q; is the degtee of over-representation of this
problem area in Florida relative to state group j. 3. The total index sums those for individual person types for a given
problem area. 4. These problem areas were not evaluated under the Exposure analysis because quasi-induced exposure
cannot be measured for them.
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