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1.0 Introduction and Summary of Findings

This introductory section consists of the following parts:

e Recommendations

e The definition of the broad categorization of Aggressive Driving (AD), which was the
primary focus of a former study.

e The definition of the much narrower Aggressive Operation (AO), which meets the
FMCSA specification for what is technically called “aggressive operation.” It is im-
portant that the distinction between these two classifications is understood.

e A summary of findings section, which essentially serves as an executive summary for the
findings of this study.



1.1 Recommendations

The following is a list of recommendations that resulted from this study of Aggressive Operation

(AO):

e Refine and provide training on the definition of Aggressive Operation (AO).
e Eliminate Aggressive Driving (AD) as a competitive item so that there is no confusion as
to the distinction between AO and AD.

(@]

o

Refine the definition of Aggressive Operation (AO) so that it is more effective in
surfacing crashes in which true aggression is involved.

For purposes of crash records, eliminate AD and use the AO attribute “Officers’
Opinion of Aggressive Operation.” Rationale: the officer at the scene can best
judge if either or both of the drivers have aggressive attitudes that could have af-
fected their driving. This should be considered as an “officers’ opinion” question
like the current alcohol, drugs and distracted driving opinions in that there should
be no inference that the officer will have to prove his opinion by any scientific
means. While both false positives and negatives will occur, this attribute will still
be extremely valuable in creating a subset of crashes in which driver aggression is
likely, and using this subset to improve studies like the current one.

e Train officers on those crash characteristics that should most likely result in a positive
AO finding. See Summary of Findings: Crash Characteristics.

e Recognize the difference between AO and alcohol/drugs problems (ID), and generally
categorize in one or the other, with “ties” going to ID.

e Train officers on severity factors, but specifically to be aware that AO could be more of a
factor in crashes with higher impact speeds.

e Inform officers in those counties where AO crashes were found to be over-represented,
and train them on the results of the detailed analyses that were done for these counties.

e Officers should be particularly cognizant of the fact that AO increases on a relative basis
in good weather, and in the absence of intersections.

Recommendations categorized by IMPACT analysis results:

e Crash Characteristics

o

C015-Primary Contributing Circumstance. Officers should recognize the high
correlation of AO with DUI, Over Speed Limit, Improper Passing, Other Im-
proper Action, Ran off Road, and Driving too Fast for Conditions. It may be im-
possible to determine if AO caused any of these items, or if these items may have
caused the AO. However, being aware of the correlations could be helpful in de-
signing AO crash countermeasures.

C202-CU Contributing Circumstances. This display provides additional correla-
tive attributes that should be considered in addition to those above.
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C129-CU Vehicle Maneuvers. The largest contributors to creating AO were
Overtaking/Passing and Leaving the Main Road. Officers should be cognizant of
the areas where such actions frequently occur.

C023-Manner of Crash. Manner of crash highest Max Gain and frequency was
Single Vehicle Crash (2,224 Max Gain). Sideswipe-Same Direction was second
with a Max Gain of close to 800. Single vehicle crashes would result when either
the cause or the victim of AO distracts from safe operation. Sideswipe-Same Di-
rection is an issue that could be related to where two vehicles are not seeing or
perceiving of their position relative to each other.

CO017-First Harmful Event. Although under-represented, Collisions with Vehicle
in Traffic (multi-vehicle crashes) are by far the greatest First Harmful Event, and
the same recommendations as given above for Manner of Crash apply.

C203-CU First Harmful Event Location. The most over-represented locations
[Roadside, Shoulder, Outside of Right-of-Way, Off Roadway, Off Roadway - Lo-
cation Unknown.] may be indicative of AO. However, there is little in the way of
prevention that officers can do before these crashes occur.

C051-Number of Vehicles. No recommendation.

C056-Number of Pedestrians. No recommendation.

e Time Characteristics

©)
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C003-Year. The recorded increase in AO crashes of about 19% over the five-year
period (from 2017 through 2021) should create a greater awareness of this poten-
tial problem. This needs to be watched carefully to see if it continues in to 2022
and beyond.

C004-Month. This was not a great enough differential to warrant any special ac-
tivity.

C008 and C029-Time of Day. Officers should be looking for evidence of AO in
the early and late night hours.

C006-Day of the Week. In addition to the time of day, over-representation on
weekends (Saturday and Sunday) provide increased evidence to the correlation of
AO with the use of drugs and alcohol.

e Driver Characteristics (Demographics and Behavior)

o

o

o

C020. Distracted Driving Officer’s Opinion. There is little correlation of DD
with AO. These should probably be treated as two separate offences.

C107-CU Driver Raw Age Frequency Distribution. The 19-31 age grouping is
unlike most others where a fairly narrow target age group can be identified. It is
good to recognize the relative younger ages (above ages 16-18), up until the early
40s, are those most susceptible to AO.

C121. CU Driver Condition. Usually the “Emotional (Depressed/Angry/Dis-
turbed)” attribute would be assigned after AO is determined. The relationship be-
tween them is obvious. There is little that can be recommended here since this



characteristic cannot be assigned until the offender is apprehended. The relation-
ship of alcohol and drugs is quite important, and it will be discussed immediately
below.
C122/C123-CU Driver Officer’s Opinion Alcohol/Drugs. There is an excellent
chance that, in any given crash, AO may have been brought on either but alcohol
or some other drug. Officers should investigate both at the same time. We would
expect that the influence of drugs/alcohol would come first and that AO would be
one symptom of it. Important to realize that this is not talking about all cases of
AO — some are totally independent of Alcohol/Drugs. But the correlation be-
tween them is quite significant.
C213. CU Vehicle Usage. No recommendations.
C104-CU Left the Scene. AO should be suspected of anyone who leaves the
scene of a crash due to the large over-representation of AO drivers leaving the
scene. Potential cause: a desire to escape after recognition of fault.
C109-CU Driver Gender. It is quite important that the major countermeasures be
targeted at male drivers both because of their relative frequency and the severity
of their crashes, when compared with female AO drivers. The male and female
characteristics listed below will provide an initial basis for developing these coun-
termeasures.
Male vs. Female Characteristics. The following were the key items of difference
between male driver caused AO crashes and the AO crashes where females were
the causal drivers:
= Male AO driver Locale is over-represented in open country and rural ar-
eas; about 25-30% higher than female. This was also reflected in male
over-representations on County and Rural roads.
= Male AO drivers are over-represented in DUI, Over Correcting/Over
Steering, Ran Off Road, Ran Stop Sign, and Over Speed Limit.
= The male driver AO crash has a First Harmful Event 1.754 times as likely
to be a rollover than that of female AO drivers.
= AO male drivers were dramatically over-represented driving pick-ups by
an odds ratio of 3.127 times what would be expected in the comparison
with female AO drivers.
= Males were recorded to be in a condition that was Under the Influence of
Alcohol or Drugs at a proportion 58.4% higher than AO Females.
= Males tend to be driving older vehicles than female AQ drivers.
= |n cars, males get more aggressive in two-door models (odds ratio 2.0)
than their female counterparts.
= Male caused Fatal Injury crashes were very significantly over-represented
by a proportion 2.813 times that of females. Suspected Serious Injury was
also significantly over-represented (32.3% higher proportion than fe-
males).
= Most all of the severity differences listed above are heavily related to in-
creased speed at impact.



= Failure to use seatbelts for men is about 1.701 times that of women, which
further explains their relatively higher number of fatal crashes.

e Severity Characteristics

©)
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C025-Crash Severity. The higher severity of AO crashes warrants giving more
resources to their countermeasure development and implementation.
C224-Estimated Speed at Impact. Effectively, this finding confirms the speed Se-
lective Enforcement potential for reducing AO crashes. With the exception of
failure to use restraints, the greater severities of AO crashes are rarely if ever
caused by anything other than excessive speed. Often the two causes occur to-
gether since they are both the result of risk acceptance. See the next item.
C323-CU Driver Safety Equipment. A primary cause of fatal crashes (along with
high impact speeds) is a failure to use restraints. The IMPACT analysis indicated
that AO drivers are over six times (6.083) the proportion than non-AO for failure
to be restrained. The probability of the unrestrained AO driver being killed is one
in 10.6 crashes, while the rate of properly restrained AO drivers was found to be
about one in 81 crashes. The increased probability of fatality is close to eight
times (7.64) higher when not properly restrained. The recommendations for both
restraints and speed are to further reinforce the programs currently in effect, per-
haps demonstrating with them the issues with AO.

= C122 and 123. Driver Officer Opinion Alcohol/Drugs. Past research has

found that those driving under the influence of alcohol and/or drugs had
dramatically less use of proper restraints

= See Sections 4.4 and 4.5.
C227-CU Vehicle Towed. No recommendations.
C060-Number Killed. No recommendations.
C058-Number Injured (Non-Fatal). No recommendations.
C038-Adjusted EMS Arrival Delay. If there were some way for disabled vehicles
to broadcast their locations, this would be of great value in decreasing the re-
sponse time. This is a high-tech countermeasure that should be worked toward
for all crashes.

e Geographical Characteristics

©)
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C010-Rural or Urban. See C038 (Section 5.7) above.

C031-Locale. See C038 (Section 5.7) above.

CO011-Highway Classification. Countermeasures here are to make all of the roads,
especially county roads, more crash resistant and more crash worthy. Programs to
this effect are in place, but more resources are required to make any major differ-
ences.

C110-Driver Residence Distance. No Recommendations.

C001-County. See the next item for a list of attributes that might be helpful in de-
veloping countermeasures that address specific high-AO-crash county areas.



o Seven Highest Max-Gain Counties. These special IMPACT runs were performed
to begin to answer the question “What is it about these seven counties that distin-
guish them from the others?” The following is a summary of those differences:

= AO crashes were highly over-represented on the municipal roadways in
these counties.

= Urban areas were over-represented as well as “less than 25 miles from
home” in these counties.

= Intersections and collisions with vehicles in traffic and other characteris-
tics that correlate with urban driving, including shorter EMS arrival times.

= Typical urban primary contributing circumstances were found: following
too close, improper lane changes, running traffic signals, and failure to
yield.

= Age seemed to be the largest disparity in AO driver demographics. Ages
16-23 were significantly over-represented in the bad counties, reflecting
the overall comparison given for Driver Raw Age (C107). All other ages
were either under-represented of not significantly over-represented.

= Females were over-represented in the bad county AO crashes by a very
small but significant 1% (Odds Ratio: 1.022).

= More driving close to home was being done for the AO crashes in the bad
counties (71.6%) as opposed to the control comparison (67.1%), which
probably reflects the gender differences.

= Unemployment of involved drivers was higher in the bad AO counties; it
was 15.1% in the bad counties and 11.2% for the others, a significant dif-
ference.

= Alcohol impairment was significantly higher in the bad AO counties, at a
proportion about 32% higher than in the comparison counties. It was ef-
fectively the same in the proportion comparison for drug impairment, alt-
hough, as usual the numbers for drug impairments were considerably
smaller. In the AO bad counties, AO drivers had about 5,512 cases of Al-
cohol impairment, while the number impaired by drugs was just 1,928.

= Most of the other attributes that were over-represented in this comparison
were also those over-represented in the AO vs. non-AO comparisons.

Vehicle Characteristics
o C101-CU Vehicle Type. Officers working Selective Enforcement should be
aware of the vehicle types that are typical of AO crashes so that they can give
them special attention if they find them in violation of any laws.
o (C208-CU Model Year. Since drivers who cause AO crashes are typically driving
older model vehicles, this is another factor that law enforcement involved with
enforcement should be aware of and perhaps looking for.

Roadway Environment/Pavement Characteristics
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C412-Traffic Lanes. This calls for additional enforcement on two-lane roadways;
e.g., county roads were found to be over-represented.

C408-CU Vision Obscured by. Perform high-crash analysis and determine for
those hot-spot locations if there are engineering or signage countermeasures that
can help to address these issues.

C030-Weather. A public service message might be developed to commend those
who improve their concern for safety in poor weather. While the AO driver
should not be held up as an example, certain favorable characteristics might be
reinforced that have reduced the AO crashes during inclement weather.

C403-CU Roadway Condition. See C030 above.

C022-Type of Roadway Junction. No recommendations.

CO027-At Intersection. No recommendations.

C407-CU Roadway Curvature and Grade. Perform hot-spot analysis to find
which of the curve configurations are causing the most crashes (AO or not). Ad-
dress those that are significantly higher in frequency than others with engineering
or signage countermeasures, including reduced speed limits.

C409-CU Traffic Control. Effectively the same approach as C407 immediately
above.

C415-Workzone Related. No special countermeasures for AO; continue to im-
prove the safety of workzone-related crash locations.



1.2 Definition of Aggressive Driving

Filter Used for Aggressive Driving in 2017 Analyses

Logic Text

=+ One or more of the following are true {OR)
- One or more of the following are true (OR)
- 2013-2017 Alabama Integrated Crash Data: Primary Contributing Circumstance is equal to E Aggressive Operation
- 201 3-2017 Alabama Integrated Crash Data: Primary Contributing Circumstance is equal to E Ran Traffic Signal
- 2013-2017 Alabama Integrated Crash Data: Primary Contributing Circumstance is equal to E Ran Stop Sign
- 2013-2017 Alabama Integrated Crash Data: Primary Contributing Circumstance is equal to E Disregarded Traffic Sign other than Stop Sign
- 2013-2017 Alabama Integrated Crash Data: Primary Contributing Circumstance is equal to Over Speed Limit
- 2013-2017 Mlabama Integrated Crash Data: Primany Contributing Circumstance is equal to Driving too Fast for Conditions
- 2013-2017 Alabama Integrated Crash Data: Primary Contributing Circumstance is equal to Made Improper Tum
- 2013-2017 Alabama Integrated Crash Data: Primary Contributing Circumstance is equal to Improper or No Signal
- 2013-2017 Alabama Integrated Crash Data: Primany Contributing Circumstance is equal to Traveling Wrong Way Wrong Side
- 2013-2017 Alabama Integrated Crash Data: Primany Contributing Circumstance is equal to Followed too Close
- 2013-2017 Alabama Integrated Crash Data: Primary Contributing Circumstance is equal to Improper Passing
- 2013-2017 Alabama Integrated Crash Data: Primary Contributing Circumstance is equal to Improper Lane Changes/Use
- 201 3-2017 Alabama Integrated Crash Data: Primary Contributing Circumstance is equal to Failed to Yield the Right-of-Way
- 2013-2017 Alabama Integrated Crash Data: Primary Contributing Circumstance is equal to E Other Failed to Yield
- 2013-2017 AMlabama Integrated Crash Data: Primary Contributing Circumstance is equal to E Wrong Side of Road
- 201 3-2017 Alabama Integrated Crash Data: Primary Contributing Circumstance is equal to P Driver Mot in Cortrol
ne or mare of the following are true (OR)
- 2013-2017 Alabama Integrated Crash Data: CU Contributing Circumstance is equal to E Agaressive Operation
- 201 3-2017 AMlabama Integrated Crash Data: CU Contributing Circumstance is equal to E Ran Traffic Signal
- 2013-2017 Alabama Integrated Crash Data: CL Contributing Circumstance is equal to E Ran Stop Sign
- 2013-2017 Alabama Integrated Crash Data: CL Contributing Circumstance is equal to E Disregarded Traffic Sign other than Stop Sign
- 2013-2017 Alabama Integrated Crash Data: CLU Contributing Circumstance is equal to Over Speed Limit
- 2013-2017 AMlabama Integrated Crash Data: CL Contributing Circumstance is equal to Driving too Fast for Conditions
- 2013-2017 Alabama Integrated Crash Data: CLU Contributing Circumstance is equal to Made Improper Tum
- 2013-2017 Mlabama Integrated Crash Data: CU Contributing Circumstance is equal to Improper or Mo Signal
- 2013-2017 AMlabama Integrated Crash Data: CU Contributing Circumstance is equal to Traveling Wrong Way/Wrong Side
- 201 3-2017 Alabama Integrated Crash Data: CL Contributing Circumstance is equal to Followed too Close
- 2013-2017 AMlabama Integrated Crash Data: CU Contributing Circumstance is equal to Improper Passing
- 2013-2017 Alabama Integrated Crash Data: CU Contributing Circumstance is equal to Improper Lane Change/se
- 2013-2017 Alabama Integrated Crash Data: CL Contributing Circumstance is equal to Failed to Yield the Right-of -Way
- 2013-2017 Alabama Integrated Crash Data: CL Contributing Circumstance is equal to E Other Failed to Yield
- 201 3-2017 Alabama Integrated Crash Data: CU Contributing Circumstance is equal to E Wrong Side of Road
- 2013-2017 Alabama Integrated Crash Data: CU Contributing Circumstance is equal to P Driver Mot in Control
ne or more of the following are true (OR)
- 2013-2017 Alabama Integrated Crash Data: W2 Contributing Circumstance is equal to E Aggressive Operation
- 2013-2017 Mlabama Integrated Crash Data: V2 Contributing Circumstance is equal to E Ran Traffic Signal
- 2013-2017 Alabama Integrated Crash Data: V2 Contributing Circumstance is equal to E Ran Stop Sign
- 201 3-2017 AMlabama Integrated Crash Data: V2 Contributing Circumstance is equal to E Disregarded Traffic Sign other than Stop Sign
- 2013-2017 Alabama Integrated Crash Data: V2 Contributing Circumstance is equal to Over Speed Limit
- 2013-2017 Alabama Integrated Crash Data: V2 Contributing Circumstance is equal to Driving too Fast for Conditions
- 2013-2017 Alabama Integrated Crash Data: V2 Contributing Circumstance is equal to Made Improper Tum
- 2013-2017 Alabama Integrated Crash Data: V2 Contributing Circumstance is equal to Improper or Mo Signal
- 201 3-2017 Alabama Integrated Crash Data: V2 Contributing Circumstance is equal to Traveling Wrong Way/Wrong Side
- 2013-2017 Mlabama Integrated Crash Data: V2 Contributing Circumstance is equal to Followed too Close
- 2013-2017 Alabama Integrated Crash Data: V2 Contributing Circumstance is equal to Improper Passing
- 201 3-2017 Alabama Integrated Crash Data: V2 Contributing Circumstance is equal to Improper Lane Change/Use
- 2013-2017 Mlabama Integrated Crash Data: V2 Contributing Circumstance is equal to Failed to Yield the Right-of -Way
- 2013-2017 Alabama Integrated Crash Data: V2 Contributing Circumstance is equal to E Other Failed to Yield
- 2013-2017 Alabama Integrated Crash Data: V2 Contributing Circumstance is equal to E Wrong Side of Road
- 2013-2017 Alabama Integrated Crash Data: V2 Contributing Circumstance is equal to P Driver Mot in Control

268995 records selected by this filter.




The basis for the filter given above was proposed in the SHSP meetings of 2017. It was felt that
any of these items would indicate Aggressive Driving (AD) if it appeared in any of the three
contributing circumstance attributes indicated in the filter. There are 16 values listed within each
of the attributes, one of which is Aggressive Operation (AO). Since any of these values could,
by themselves, indicate driver aggressive behavior, this filter was used for purpose of the earlier
(2017) analysis. However, this broad definition will not be used in this study in favor of the
Aggressive Operation definition approved by NHTSA. The previous AD definition was so broad
that it did not produce usable significant results in many of the IMPACT analyses.

An issue arises since few people, even in the traffic safety community, use the term Aggressive
Operation. The term Aggressive Driving is far more predominant. It is not our intent to try to
influence terminology being used. It would seem to be more practical to just abandon the
technical definition of Aggressive Driving given above and to use the definition of Aggressive
Operation to apply to both AO and AD. Technically, in eCrash and on the crash report form,
the term used is Aggressive Operation, and that is what we will continue to use here.

1.3 Definition of Aggressive Operation (AO)

AO is not determined by filtering of other variables (e.g., contributing circumstances) as was true
with AD. It is determined as an opinion of the reporting officer, and the criteria for the officer
specifying AO as the contributing circumstance is as follows:

In all cases for which there are multiple contributing circumstances (i.e., no one value
can be entered to adequately describe what contributed to the crash), reporting officers
are to select the Aggressive Operation (AO) code. This is to hold true for Primary Con-
tributing Circumstanced (C015), Causal Unit (CU) Contributing Circumstances (C202),
and/or V2 Contributing Circumstance (C542).

This entry in eCrash will cause the “Aggressions Operation” value to be assigned to the attribute.
The Aggressive Operation filter used for analyses will then include this crash in the AO datasets.
The rationale for this is that typically contributing circumstance indicate faults on the part of the
causal driver. The decision-makers felt that if more than one contributing circumstance, then
there would be a good chance that the driver was not just making a mistake, but was aggres-
sively acting to break the rules. The following is the formal logical filter definition of Aggres-
sive Operation within CARE:

10



B Filter Logic: Aggressive Operation - O >

Logic Tree Logic Text

= O_ne or mare of the following are true (OR)
2017-2021 Alabama Integrated Crash Data: C015: Primary Contributing Circumstance is equal to E Agaressive Operation
i 2017-2021 Mlabama Integrated Crash Data: C202: CU Contributing Circumstance is equal to E Aggressive Operation

----- 2017-2021 Alabama Integrated Crash Data: C542: V2 Contributing Circumstance is equal to E Aggressive Operation

15510 records selected by this filter,

The following gives the five-year (2017-2021) contribution to the total AO dataset from each of
its constituent attributes:

Primary Contributing Circumstanced (C015) 13,594
Causal Unit (CU) Contributing Circumstances (C202) 11,411
V2 Contributing Circumstance (C542). 831
TOTAL 25,836

This total is 10,326 cash records greater than the actual total in the AO dataset, which is 15,510
crash records. This indicates that these 10,326 crash records were entered in at least two of the
three attributes that accept the AO value.

1.4 Summary of Findings

The comparisons in this document are between those crashes that were indicated by the filter de-
fined above to be AO involved crashes against those that were not found to be such (non-AO).
The results of these analyses enable the characteristics for AO crashes to surface so that traffic
safety professionals can determine their magnitude and optimize aggressive operation safety pro-
grams so that emphasis is placed on the most important factors.

The following summary is a list of conclusions that were obtained from the major focus that was
defined as Aggressive Operation (AO) compared to non-AQO crashes.

e Crash Characteristics
o CO015-Primary Contributing Circumstance. The removal of AO from this display
enables those attributes that were most correlated with AO to be identified. Those
with a Max Gain greater than 20 crashes included: DUI, Over Speed Limit, Im-
proper Passing, Other Improper Action, Ran off Road, and Driving too Fast for
Conditions.
o C202-CU Contributing Circumstances. This analysis was similar to that given for
CO015. Itis in frequency order for all items. It gives a good idea as to those items
that are correlated with AO.

11



C129-CU Vehicle Maneuvers. The largest Max Gains are in Overtaking/Passing
(Odds Ratio =7.697) and Leaving Main Road (Odds Ratio 4.218).

C023-Manner of Crash. Manner of crash highest Max Gain and frequency was
Single Vehicle Crash (2,224 Max Gain). Sideswipe-Same Direction was second
with a Max Gain of close to 800.

C017-First Harmful Event. Collisions with vehicle in traffic (multi-vehicle
crashes) are by far the greatest First Harmful Event, accounting for over 50% of
the AO crashes, yet under-represented compared with 69.58% of the non-AO.
The over-represented items clearly indicate a loss of control as a common ele-
ment.

C203-CU First Harmful Event Location. Reflecting the large number of “vehicle
in traffic” the vast majority of crashes occur on the roadway as opposed to run-
ning off the road despite this item being the most under-represented. The follow-
ing were the most over-represented: Roadside, Shoulder, Outside of Right-of-
Way, Off Roadway, Off Roadway - Location Unknown.

C052-Number of Vehicles. Single vehicle crashes are over-represented with an
Odds Ratio of 1.708. Multiple vehicle crashes above two vehicles are generally
all over-represented, although 2-vehicle crashes were under-represented.
C057-Number of Pedestrians. AO crashes are very close to non-AO crashes in
pedestrian involvement.

e Time Characteristics

(@]

(@]

o

O

C003-Year. Year is of interest because it shows that AO crashes are increasing
while their non-AQO counterparts are decreasing. The AO increase from 2017 to
2021 was about 19%. Crashes in general went down during this five-year period.
C004-Month. The cooler months of October through February are all under-rep-
resented. The warmer summer months tend to be over-represented, which could
point to heat as a potential aggravating source.

C008-Time of Day. The clear pattern is for AO crashes to be over-represented in
late night hours as opposed to during the day. This correlates very positively with
the use of drugs and alcohol.

C029-Lighting Conditions. The results here are consistent and tend to reinforce
those for CO08 immediately above. AO had all of the darkness categories over-
represented.

C006-Day of the Week. Over-representation on weekends (Saturday and Sunday)
add increased evidence to the correlation of AO with the use of drugs and alcohol.
Day of the Week by Time of Day. No hasty conclusions should be drawn from
the color coding of this cross-tabulation. AO crashes showed the classic over-rep-
resentations on weekends that is found for alcohol and drugs.

e Driver Characteristics (Demographics and Behavior)

o

C020. Distracted Driving Officer’s Opinion. Distracted driving is involved in
only about 10.4% of aggressive driving crashes, as compared to 27.7% of all non-
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aggressive crashes. This is probably because the reporting officers in aggressive
driving crashes consider other things of greater importance. Other distractions
outside of the vehicle seem to be of greatest concern, and perhaps related to the
presence of the aggression.

C107-CU Driver Raw Age Frequency Distribution. Significant over-representa-
tions in ages 19-31. Over-representations continue until age 41, although not sig-
nificant. This is above the younger age’s group’s normally high frequency when
compared to all other ages.

C121. CU Driver Condition. The “Emotional (Depressed/Angry/Disturbed)”
value is significantly over-represented with over 12 times the proportion than
what would be expected from non-AQ crashes. However, it is out-numbered by
Under the Influence of Alcohol/Drugs.

C122-CU Driver Officer’s Opinion Alcohol. AO cases had close 3.115 times
their expected number of positives for alcohol, when compared to the non-AO
subset. The alcohol drug is often said to have a calming effect, but there is no ev-
idence of that here.

C123-CU Driver Officer’s Opinion Drugs. Although the number of positives here
is about 58% of that of alcohol, the remaining information from this attribute is
quite comparable to that for alcohol. For AO, drugs were indicated over 5 times
(5.428) what would be expected for non-AO. The reasons here are quite the same
as given for alcohol in the previous item.

C213. CU Vehicle Usage. Overwhelmingly personal use (96.47% after removal
of superfluous items), with the over-represented times indicating that the major
personal usage is in commuting. Items with less than 10 AO occurrences were
removed as were others that had no relevant meanings (e.g., Unknown, Other,
etc.). The vast majority of those remaining (96.47%) were Personal Use. Gener-
ally, no vehicle usage other than Personal Use can be seen to cause AO.
C104-CU Left the Scene. The over-representation found for AO was one of the
largest of any crash cause, which might be expected of AO drivers who do not
think they should be held accountable for these crashes. AO was about to be al-
most (3.689) times the expected proportion of left-the-scene crashes in the non-
AO control subset.

C109-CU Driver Gender. Males are significantly over-represented in their pro-
portion of AO crashes, with over 30% more than expected (Odds Ratio 1.316).
Provision must be made in countermeasure development to address not only the
over-representation, but also the much higher proportion of males compared di-
rectly with females (74.55% as opposed to 24.45%).

Driver Gender by Severity. Consistently with AO, this indicated a dramatic over-
representation of male aggressive driving fatal crashes, which indicates that fe-
male aggressive driving is quite different from male aggressive driving. This is
considered in more detail in the next item.

Male vs. Female Characteristics. The following were the key items of difference
between male driver AO crashes and the AO crashes where females were driving:
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= Locale is over-represented in open country and rural areas; about 25-30%
higher than female. This was also reflected in their over-representations
on County and Rural roads.

= Male AO drivers are over-represented in DUI, Over Correcting/Over
Steering, Ran Off Road, Ran Stop Sign, and Over Speed Limit.

= The male driver AO crash has a First Harmful Event 1.754 times as likely
to be a rollover than that of female AO drivers.

= AO male drivers were dramatically over-represented driving pick-ups by
an odds ratio of 3.127 times what would be expected.

= Males were recorded to be in a condition that was Under the Influence of
Alcohol or Drugs at a proportion 58.4% higher than AO Females.

= Males tend to be driving older vehicles than female AQO drivers.

= In cars, males get more aggressive in two-door models (odds ratio 2.0)
than their female counterparts.

= Most all of the severity differences listed above are heavily related to in-
creased speed at impact.

= Failure to use seatbelts for male AO drivers is about 1.701 times that of
female AQ drivers, which further explains their relatively higher number
of fatal crashes.

e Severity Characteristics

o

C025-Crash Severity. There can be no doubt that AO crashes result in relatively
more deaths and incapacitating injuries than do non-AO crashes. The fatality
probability is almost three times (2.813) times higher for AO crashes than for
non-AQ, resulting in an additional of 223 fatal crashes over the five-year period.
See the next item for speed at impact that is the major causal factor.

C224. Estimated Speed at Impact. This result confirms the speculation that im-
pact speeds for AO crashes are significantly higher, on average, than their non-
AO counterparts. Especially high over-representations occur at most speeds
above 71 MPH.

C227-CU Vehicle Towed. With the results given above, it would be expected
that the proportion towed would be much higher. For AO the over-representation
because of disabled vehicle was about 32.5% higher, and it was close to three
times (2.672)) being towed for other reasons (e.g., inebriated driver).
C060-Number Killed. Single fatality crashes were significantly under-repre-
sented (Odds Ratio=0.956), while all multiple fatality crashes were over-repre-
sented. This is highly correlated to the increased speed at impact proportion.
C058-Number Injured (Non-Fatal). Multiple injuries followed the same pattern
as multiple fatalities; all but No Injuries were significantly over-represented. AO
crashes had both single and multiple injury cases being significantly over-repre-
sented.

C038-Adjusted EMS Arrival Delay. All delay times over 15 minutes are over-
represented. This is probably due to the geographical distribution of the AO
crashes, which will be considered next.
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Geographical Characteristics

o

C010-Rural or Urban. AO crashes are significantly over-represented on rural
roads, which probably explains a part of the ambulance delay time findings. It
also explains some of the higher speed conclusions.
C031-Locale. Residential, Open Country and Manufacturing or Industrial are
over-represented. School and Shopping or Business are under-represented. This
attribute tends to demonstrate the environment in which AO drivers are most le-
thal, as does the next.
C011-Highway Classification. AO crashes are over-represented on Municipal,
County and Interstate roads, but not on any of the others. While all of these dif-
ferences are significant, the largest differences are on the County, with a 28.4%
higher proportion than expected. The frequency numbers tend to give us the idea
of where AO drivers tend to allow their aggressiveness to get them into crashes.
That ordering is Municipal County, State, Interstate, and Federal.
C110-Driver Residence Distance. It appears that drivers have more of a tendency
toward AO when they are close to home. AO crashes are significantly over-repre-
sented in crashes located Less than 25 Miles.
C001-County. Those given in the display are only the significantly over-repre-
sented counties. It seems clear that there are certain counties that are over-repre-
sented in AO crashes. Further analyses were required to determine the common
characteristics that would contribute to these over-representations. The results of
that analysis is given in the next item for a sample of the highest Max-Gain Coun-
ties.
Seven Highest Max-Gain Counties. These special IMPACT runs were performed
to begin to answer the question “What is it about these seven counties that distin-
guish them from the others?” The following is a summary of those differences:
= AO crashes were highly over-represented on the municipal roadways in
these counties.
= Urban areas were over-represented as well as “less than 25 miles from
home” in these counties.
= Intersections and collisions with vehicles in traffic and other characteris-
tics that correlate with urban driving, including shorter EMS arrival times.
= Typical urban primary contributing circumstances were found: following
too close, improper lane changes, running traffic signals, and failure to
yield.
= Age seemed to be the largest disparity in AO driver demographics. Ages
16-23 were significantly over-represented in the bad counties, reflecting
the overall comparison given for Driver Raw Age (C107). All other ages
were either under-represented of not significantly over-represented.
= Females were over-represented in the bad county AO crashes by a very
small but significant 1% (Odds Ratio: 1.022).

15



= More driving close to home was being done for the AO crashes in the bad
counties (71.6%) as opposed to the control comparison (67.1%), which
probably reflects the gender differences.

= Unemployment of involved drivers was higher in the bad AO counties; it
was 15.1% in the bad counties and 11.2% for the others, a significant dif-
ference.

= Alcohol impairment was significantly higher in the bad AO counties, at a
proportion about 32% higher than in the comparison counties. It was ef-
fectively the same in the proportion comparison for drug impairment, alt-
hough, as usual the numbers for drug impairments were considerably
smaller. In the AO bad counties, AO drivers had about 5,512 cases of Al-
cohol impairment, while the number impaired by drugs was just 1,928.

= Most of the other attributes that were over-represented in this comparison
were also those over-represented in the AO vs. non-AO comparisons.

e Vehicle Characteristics

(@]

C101. CU Vehicle Type. The most over-represented AO vehicles tend to be pas-
senger cars and motorcycles. The most under-represented are pick-ups, SUVs,
trucks and mini-vans. Pick-ups were over-represented in the comparison of male
and female drivers due to their lack or popularity among women.

C208-CU Model Year. The later model years are relatively under-represented in
AO crashes. Drivers who cause AO crashes are typically driving older model ve-
hicles.

¢ Roadway Environment/Pavement Characteristics

o

C412-Traffic Lanes. AO crashes are highly concentrated on two-lane roadways,
with a relatively few on One Lane roads. Multiple lane roads above 2-lanes are
all under-represented.

C408-CU Vision Obscured by. Vision obscurities that arise to the highest criti-
cality seem to be items that might catch the AQO driver by surprise, especially
Trees/Crops, Hillcrest and Curves in the Road. See the next item for weather con-
siderations.

C030-Weather. For AO crashes, clear weather was over-represented, and rain and
other potential distractions were significantly under-represented. This tells us that
drivers who tend to be AO respect weather conditions and tend to avoid conflicts
when weather is a factor. When they are aggravated by the weather they tend not
to get aggressive with other drivers.

C403-CU Roadway Condition. There is almost a 74.7% smaller proportion of
AO crashes than non-AO, which confirms the rain finding above for AQ.
C022-Type of Roadway Junction. No Special Feature has the highest Max Gain,
which shows that AO-inclined drivers tend to avoid conflicts when confronted
with complicated roadway configurations. Four-Way Intersections were the most
significantly under-represented for AO.
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o CO027-At Intersection. Intersections were under-represented for AO, which is con-
sistent with the findings above.

o C407-CU Roadway Curvature and Grade. Crashes on downgrades are expected
when AQO drivers are distracted by aggressiveness and do not realize that the brak-
ing distance may have increased by a factor as high as 2 compared to level road-
way. Similarly, all of the curve categories were over-represented. This might in-
dicate a greater tendency to conflict on (especially multi-lane) curves.

o C409-CU Traffic Control. The following are the most over-represented (Odds
Ratios): No Controls Present (1.222), No Passing Zone (1.110), Lane Control De-
vice (1.312), and Police Officer (2.317). The high over-representation of Police
Officers could demonstrate that they are being effectively deployed.

o (C415-Workzone Related. AO crashes are under-represented in workzones, their
having 96.34% of their crashes there as opposed to 94.17% for the comparable
non-AO crashes. Major construction projects are clearly the greatest problem in
both the absolute and the relative senses.

The following sections present the IMPACT displays from which the above summary conclu-
sions were drawn. Traffic safety professionals who are involved with aggressive operation coun-
termeasures are urged to consider each of the IMPACT outputs carefully, and if there are any
questions, please contact Dr. David Brown at brown@cs.ua.edu.
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2.0 Crash Characteristics

2.1 C015 Primary Contributing Circumstance — Most Correlated Items

B CARE10.2.1.3 - [IMPACT Results - 2017-2021 Alabama Integrated Crash Data - Aggressive Operation AND Mot Primary Contributing Circu...  — O x
ﬂ File Dashboard  Filters  Analysis  |mpact Locations Tools  Window  Help - 5 x
- 2017-2021 Alabama Integrated Crash Data - - Agaressive Operation w I'._fm 1/ 172017 I12.-'31.-‘2:
“ Order: |Max Gain V| |Descending w || Suppress Zero-Valued Rows Significance: |Over Representation v| Threshold: 20 2 |
Subset Subset Cther Cther  Odds Max C015: Primary Contributing Circumstance
‘Tequency Percent ‘requency  Percent Gain
» oul 353 2527 20364 413 6.121% | 295333
Over Speed Limit 138 988 10641 216 4580 | 107.867
Improper Passing 77 581 6642 1.35 4,094 58.19:
E Cther Improper Action 59 422 11829 240 1.761° 25.502
E Ran off Road 70 501 16970 344 1457 21.944
Driving too Fast for Conditions 105 7.52 25876 6.06 1.241 20.356
E Swerved to Avoid Vehicle 66 472 18659 178 1.249 13181
E Crossed Centerline 36 258 10240 208 1.241 7.002
Made Improper Tum 42 im 15054 306 0.583 0.744
Improper Lane Change/Use 123 3.30 44430 501 0.578 -2.818
E Ran Traffic Signal 44 315 21567 437 0.720 | -17.074
E Failed to “ield Right-of-Way Making Left or U-Tum 51 365 31538 £.35 0571° | -38.310
E Failed to Yield Right-of-Way from Stop Sign 33 236 36517 740 0.319* | -70.410
Unseen Object/Person./Wehicle 30 215 47633 966 0.222° | -104.888
Misjudge Stopping Distance 45 322 64616 13.10 0.246* | -137.581
Followed too Close 125 895 | 101621 2060 0434° | -162.773 | [ Sort by Sum of Max Gain
0 0o | & & [ Display Fil
2017-2021 Alabama Integrated Crash Data
C015: Primary Contributing Circumstance
40
&
=
S 20
T
L
0 | I - -
E Ran off Road Improper Lane Change/Use Misjudge Stopping Distance
C015: Primary Contributing Circumstance

The Aggressive Operation (AO) value that appeared in 13,594 cases in this attribute were re-
moved so that the other values that correlate with AO could be more easily visualized. Also, all
items with less than 30 occurrences (< 6 per year) were also removed. The remaining items
demonstrate the PCC values that the reporting officers felt were more important than AQ in this
attribute, while still marking AO in at least one of the other two attributes. Those with a Max
Gain greater than 20 crashes included: DUI, Over Speed Limit, Improper Passing, Other Im-
proper Action, Ran off Road, and Driving too Fast for Conditions. “Other” two column repre-
sent the non-PCC items.

18




2.2 C202 CU Contributing Circumstance — Most Correlated Items

The following are the PCCs that were not indicated as AO items for C0O15, but AO was indicated
in either C202 (CU CC) or C542 (V2 CC). In other words, these would be C015 PCCs that are
correlated with AO indicated by the other CC variables given in C202. In the display below they
are being compared with the same values for non-AO but the ordering of the results is by fre-
quency.

B CARE10.2.1.3 - [IMPACT Results - 2017-2021 Alabama Integrated Crash Data - Aggressive Operation vs. Not Aggressive Operation] — O *
B File Dashboard  Filters  Analysis  |mpact Locations Tools  Window Help - 2 X
- 2017-2021 Alabama Integrated Crash Data ~ - Aggressive Operation w I ‘._(n 1/ 12017 |12 3172
|0rder:|5UbSET Frequency V| |Descending ~ ” [] Suppress Zero-Valued Rows |Signiﬁcanoe: Over Representation v| Threshold: | 20 |
Subset Other Other Odds Max ~ C128: CU Vehicle Initial Travel Direction »
Percent Frequency  Percent Ratio Gain C129: CU Vehicle Maneuvers
4 E Agaressive Operation 1141 7357 0 0.00 0.000 11411.000 C130: E CU Non-Motorist Maneuvers
Not Applicable 593 337 75476 1010 0379 572 766 C201: CU Vehicle Most Harmful Event
Contributing Circumstance
Unk 583 173 45522 £.09 0.622 -356.930
el C203: CU First Harmful Event Location
Over Speed Limi 548 353 11434 153 2309 310.642 C204: E CU Sequence of Events #1
ClUis Unknown 345 222 28993 3.88 0.573 -256.865 C205: E CU Seguence of Events #2
Driving too Fast for Conditi... 171 1.10 24414 327 0337 -335.809 C208: E CU Sequence of Events #3
Improper Lane Change/Lise 165 1.06 33651 450 023" |  -533.560 C207: & CU Sequence of Bvents #4
N C208: CU Model Year
E Ran off Road 159 1.03 18023 241 0.425 -215.139 C209° CU Make
Followed too Close 157 1.01 84436 11.30 0.090° -1595.804 C210: CU Body (Passenger Cars Only)
Improper Passing 138 0.85 5368 0.72 1.238° 26.566 C211: E CU Owners State
DUl 119 077 15737 211 0364 | 207684 C212: CU License Tag State
C213: CU Vehicle Usage
Cth 117 0.75 20718 277 0272 -313.084
= C214: E CU Emergency Status v
E Owver Comecting/Owver St... 58 063 5686 130 0487 A030A [ ] Sort by Sum of Max Gain
0 m | =& [ Display Fi
2017-2021 Alabama Integrated Crash Data - Filter = Aggressive Operation vs. Mot Aggressive Operation
£202: CU Contributing Circumstance
B0
60
k)
ER i
€T
i
20
0 II"-.'I""'"I"'P"I - - T
Made Improper Turn E FatiguedfAsleep
C202: CU Contributing Circumstance
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2.3 C129 CU Vehicle Maneuvers

B CARE10.2.1.3 - [IMPACT Results - 2017-2021 Alabama Integrated Crash Data - Aggressive Operation vs. Not Aggressive Operation] — O b4

Eile  Dashboard  Filters  Analysis

Impact

Locations  Tocls  Window  Help

2017-2021 Alabama Integrated Crash Data Agagressive Operation

Order: | Max Gain ~ | | Descending v Suppress Zero-Valued Rows

Significance: Im Threshold: | 2.0

C129: CU Vehicle Maneuvers Subset Subset Other Other Odds Max - C123: CU Driver Officer Opinion Drugs A
e Frequency  Percent Frequency  Percent Ratio Gain C124: CU Driver Alcohol Test Type Given
» E Overtaking,/Passing 1187 768 7430 1.00 7697 1032 7591 C125: E CU Driver Drug Test Type Given
E Negotiating a Curve 1240 202 33731 453 1771° 539,915 | | €126 CU Driver Alcohol Test Resuits
G127 E CU Driver Drug Test Results
COther 555 359 5339 0.85 4218 473435
& C128: CU Vehicle Initial Travel Direction
Unknown 41 272 12513 1.73 15717 152.992 C129: CU Vehicle Maneuvers
Tuming Right 506 5.86 o 5.06 1.158" 123.332 | | C130: E CU Non-Motorist Maneuvers
E Changing Lanes 1015 6.56 43477 5.34 1125 112638 | | ©201: CU Vehicle Most Harmful Event
E Leaving Main Road 162 105 2559 0 3050 108,888 C202: CU Cpntnbutmg C|rcumstange
- . C203: CU First Harmful Event Location
Making 1J-Tum m 0.72 4218 0.57 1.268 23456 204: E CU Sequence of Events #1
Legally Parked & 0.04 41 0.07 0534 -5.228 | | C205: E CU Sequence of Events #2
llegally Parked 2 0.m 1070 0.14 0.090 -20.208 | | C206: E CU Sequence of Events #3
E Stopped for Sign/Signal 2% 017 3001 0.40 0417 36,285 | | ©207:E CU Sequence of Events #4
§ C208: CU Model Year
Stopped in Traffic 21 0.4 2775 0.37 0.365 -36.595 C209: CU Make
CUis Net a Vehicle 5 0.03 2117 0.28 0114 38938 | | c210: CU Body (Passenger Cars Only)
E Entering Main Road 243 1.57 18586 245 0.630° -142.751 2711 E CU Owners State
CUis Unknown M5 223 28553 385 0573 256743 | | ©212: CU License Tag State
Movement Essertially Straight 7603 1917 179592 5095 0965 | 275405 | | C213:CU Vehicle Usage
- C214: E CU Emergency Status
2T EE LD UV o 03687 435026 | o545 E CU Placard Required
Tuming Left 173 759 86124 11.56 0.656 614458 | | c216: E CU Placard Status >
Slowing.Stopping 190 1.23 40748 547 0.225° 655722 | [ Sort by Sum of Max Gain
0 0o | & Display Fit

2017-2021 Alabama Integrated Crash Data - Filter = Aggressive Operation vs. Mot Aggressive Operation
C129: CU Wehicle Maneuvers

a{].
5 40
=
g
£ 20
o

|
Turning Right Illegally Parked CUis Unknown
C129: CU Vehicle Maneuvers

This attribute is quite handy in determining the action of the causal vehicle at the time of the
crash. The following items were significantly over-represented in crashes: Overtaking/Passing,
Negotiating a Curve, Turning Right, Changing Lanes, Leaving Main Road, and Making U-Turn.
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2.4 C023 Manner of Crash

B CARE10.2.13 - [IMPACT Results - 2017-2021 Alabama Integrated Crash Data - Aggressive Operation vs. Mot Aggres...  — O X
B File Dashboard Filters  Analysis  lmpact Locations TJools  Window  Help - 8 x
2017-2021 Mlabama Integrated Crash Data w Aggressive Cperation ~“1%
‘ Order: |Ma:: Gain v| |Descending v ” ] Suppress Zﬂro—\fallﬁgiﬁca-m: |Over Representation v| Threshold: 2.0 EI
C023: EManner of Subset  Subset Cther  Other Odds Max C021: Distance to Fixed Object ~
T :quency Percent squency Percent  Rato  Gain | | C022: E Type of Roadway Junction/Feat
Single Vehicle Crash (all types) 5217 | 3364 | 144142 | 1929 1.744°| 2224... E Manner of Crash
Sideswipe - Same Direction 2254 | 1453 | 70174| 9.3%| 1547 |797.260 | | C024: School Bus Related
N C025: Crash Severity
Head-On ffront to front only) 558 360 15750 211 1.702° | 230.216 C026: Intersection Related
Angle ffront to side) Same Direction 637 411 20471 274 | 1435 | 212043 | | cpo7: At Intersection
Cther 476 307 18713 250 1.225" | 87537 | | C028: Mileposted Route
3 Sideswipe - Opposite Direction 335 216 13843 185 1166 | 47634 | | CO029: National Highway System
Non-Colision 128 095 521| 070| 1386 39617 || CO30: Funclional Class
C031: Lighting Conditions
Angle Oncoming frontal) YR 244 | 18078 242 1010 3719 C032 Weather
Record from Paper System 0 0.00 19 000 0000 0000 co33 Locale
Causal Veh Backing: Rearto Rear 41 0.26 4332 059 | 0.451° | 49966 | | C034: E Police Present at Time of Crast
Unknown 52 024 4954 065 | D508 | 50240 C035: Police Notification Delay
C036: Police Arrival Delay
Angl nt to side) Opposite Direc... 410 264 22711 304 | 0870" | 61457
gle front to side) Opposte Direc CO37: EMS Arrival Delay
Causal Veh EECkII"Ig Rearto Side L* 035 13415 1.80 0.194° (2244 cozg: ﬁ.djusted EMS Arrival Dela}'
Side Impact {angled) 1056 707 | 64542 865 | 0813 |-2521.. C039:; Mon-Vehicular Property Damage
Side Impact (30 degrees) 641 413 | 68712 920 | 0449 | 7853..| | CO40 Agency ORI y
MNAT Uinkueas Dateal Troane
Rear End ffront to rear) 3212 2071 | 261580 | 3501 | 0.582° |-2218.. | [] Sort by Sum of Max Gain
O 0o & &
2017-2021 Alabama Integrated Crash Data - Filter = Aggressive Operation vs. Not Aggressive Operation
C023: E Manner of Crash
40
g
= 20
€T
[
0
Causzl Veh Backing: Rearto Rear Side Impact (30 degrees)
C023; E Manner of Crash

AO crashes are most over-represented in Single Vehicle Crashes (1.744 times expected), Side-
swipe — Same Direction (1.547), Head-On (front to front 1.702), and Angle (front to side) Same
Direction (1.499).
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2.5 C017 First Harmful Event — Shown: All Items with over twice the non-AO proportions

ﬂ File  Dashboard  Filters  Analysis  Impact  Locations Tools  Window  Help

- 8 X
- 2017-2021 Alabama Integrated Crash Data A - Aggressive Operation i I Y “

H Order: |I'v'|ax Gain vl |Descending w || Suppress Zero—‘u"aI|SigniﬁcanDe: Cver Representation “ | Threshald: 20 = |
CO017: First Harmiful Evend] Subset Subset  Other  Other Odds Max C011: Highway Classifications ~
'" quency Zercent  Ratio  Gain C012: Controlled Access
» E Ran Off Road Right 1091 703 | 215978 2594 | 2391 6347 013 E Highway Side
E Ran OF Road Left 714 460 | 12187 163 | 2827 4610 C015: Primary Contributing Circumstant
) ) . C016: Primary Contributing Unit Mumbe
E Evasive Action [Swerve,Brake) 429 277 875 079 | 3518 [3070.. CO17: Eirst Harmiul Event
Overtum/Rollover 424 273 6573 088 3105 2874. C018: Location First Harmful Event Rel t
Collision with Tree 516 333 | 14535 2.00 | 1665° |206.1... 019 E Most Harmful Event
E Collision with Curb/lsland/Raised ... 253 163 3201 043 | 3807 1865.. CO020: E Distracted Driving Opinion
E Crossed Centerine 287 185 4841 065 2856 1865 C021: Distance to Fixed Object
o N C022: E Type of Roadway Junction/Featt
Collision with Liility Pole 273 176 5798 078 | 2268 1526 C023 E Manner of Crash
Collision with Ditch 528 | 340 18152 243 1338 |1503.. C024: School Bus Related
E Ran Off Road Straight 182 117 273 0,30 | 3857 13448.. C025: Crash Severity
Colision with Other Fixed Object 234 151 5144 063 2191° 1272. C026: Intersection Related
o . C027: At Intersection
Caollision with Fence 152 124 3156 042 | 2531 1264... C028: Mileposted Route
E Collision with Embankment 174 112 3749 050 | 2236° | 96.175 C029; Mational Highway System
Callision with Parked Motar Vehicle 79 512 | 649 464 | 1104 | 74723 C030: Functional Class
Callision with Mailba 150 | 057 3753 050/ 1825 | 72092 C031: Lighting Conditions
Collsion with Sign Post 156 | 101| 4118| 055 1.825°| 70515 CO32-Weather
: 7 C033: Locale
E Fell/Jumped from Motor Vehicle 29 0.38 316 0.04 | 35994 | 52440 CO34° E Police Present at Time of Crast
E Other Mon-Collision 87| 056| 1634| 023| 2489 | 52042 C035: Police Notification Delay
E Crossed Median 50 032 641 009 | 3758 | 36.654 C036; Police Arrival Delay
Colision with Culvert Headwall 50| 058| 2946 039 1472 | 23844 CO37: EMS Arrival Delay
038 Adjusted EMS Arrival Delay
E Collisi ith Mon-Motorist: Pedes. . 84 D.54 2832 038 | 1425 | 25211
chson on-otonst: Tedes C039: Mon-Vehicular Property Damage
E Collision with Other Post/Pole/Su... 43 0N 1183 D16 | 1955 | 23442 C040 Agency ORI
E Collision with Concrete Barmier 121 D78 | 5034 067 | 1.158 | 16.459 C042: Highway Patrol Troops
Calision with Light Pole (Non-Break. .. 0| 019 74| 010 2024° | 15178 C043: Highway Patrol Posts v
Crlliginn with |inkt Prls (Areak auwed 5l nie rie | non| 1par | 11s9n | []Sortby Sum of Max Gain
0 @ = &

2017-2021 Alabama Integrated Crash Data - Filter = Aggressive Operation vs. Not Aggressive Operation
C017: First Harmful Event

Ordered by Max Gain, notice the extremely large number of items (15) that are over-represented
by at least an Odds Ratio of two (red backdrop). All of these items demonstrate some loss of
control of the vehicle, which would be expected with the emotion of AO.
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2.6 C203 CU First Harmful Location

B CARE10.2.1.3 - [IMPACT Results - 2017-2021 Alabama Integrated Crash Data - Aggressive Operation vs, Mot Aggressive ...  — O x

n File  Dashboard  Filters  Analysis  |mpact Locations TJools Window  Help

4
- 2017-2021 Mlabama Integrated Crash Data w - Aggressive Operation - I"]r’ n 171

| Order; |Ma:: Gain vl |Descending w || Suppress Zero-Valued F{Sg’iﬁm: Qver Representation v| Threshold: 2.0 EI
Subset  Subset Cther  Other Odds Max C127: E CU Driver Drug Test Resu ~
:quency Percent  Ratio  Gain | | ©128: CU Vehicle Initial Travel Dire
E Roadside 2328 | 15.01| 58560 784 | 1915 | 1112 | | C129% CU Vehicle Maneuvers
E Shoulder 962 |  620| 24218 324 1914 459259 | | ©130:E CU Non-Motorist Maneuve
C201: CU Vehicle Most Harmful Ev
E Outside of -of Wi 255 164 4946 066 | 2484° | 152326
Flight = C202; CU Contributing Circumstar
Off Roadway 265 [ LAS [FRE| 0S| | P IEST (19657  CU First Harmful Event Loc:
Unknown 194 1.25 2792 037 3347 (136041 C204: ECU Sequence of Events #
E Off Roadway - Location Unknown 245 | 161| 5936 079 2021° 125775 | | C205:ECU Sequence of Events #
Other a1 052 2435 033| 1602 | 30452 C206: E CU Sequence of Events #
- C207: E CU Sequence of Events #
E Other Non-Intersection 3 0.05 136 002 283 | 5177 C208 CU Model Year
E Sidewalk 8 0.05 1831 002 2129 4243 || 209 CU Make
E Gore 6 0.04 96 001 3011 4007 || C210: CU Body (Passenger Cars (
E Driveway Access Crosswalk 6| 004 99| 001| 2920 3945|| C211-ECU Owners State
C212: CU License Tag State
E Separator [ 0.04 154 002| 1877 2803 C213: CU Vehicle Usage
E Mot Applicable Because Unit is Railroad Train 1 0.0 40 0.0 1204 | 0170 214 E CU Emergency Status
Median 164 1.06 3166 1.08| 087 | 5518 || C215 E CU Placard Required
E Intersection with Crosswalk and Pedestrian Signal 26 017| 1526| 020 0821 5678 || C216:ECU Placard Status
Not Appiicable 15 o010 1085 o014| 0685| om || G217 CU Hazardous Cargo
- - - - C218: E CU Hazardous Released
E Intersection with Crosswalk no Pedestrian Signal 12 0.08 1130 015| 0512 -11.458 £319° CU Attachment
E In Parking Lane or Zone 33z 214 16748 224 | 0355 | -15672 | | ¢220: CU Qversized Load Requirir
E 2t Intersection no Crosswalk 107 0.69 9434 1.26 | 0.546° | -253.940 | | C221: CU Had Oversized Load Pel
CUis Unknown 35| 222| 20993| 388| 0573 [-2568. || G222 CU Contributing Vehicle Def
- - . — - ] Qnaad | imit v
On Roadway 10137 | 6536 | 574060 | 76.83 | 0.851° [-1779... | ] Sort by Sum of Max Gain
0 0= &
2017-2021 Alabama Integrated Crash Data - Filter = Aggressive Operation vs. Mot Aggressive Operation
C203: CU First Harmful Event Location
100 —gu
&
5
['F]
I
0. . . —r “E—
Unknown £ Garz E Intersection with Crosswalk CU is Unknown
and Pedestrizn Signzl
-3 CLI Firat Harmful Feent | acation

These results support the findings of the two attributes given above.
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2.7 C052 Number of Vehicles

B CARE10.2.1.3 - [IMPACT Results - 2017-2021 Alabama Integrated Crash Data - Aggressive Operation vs, Mot Aggressive ...  — O x

n File  Dashboard  Filters  Analysis  |mpact Locations TJools Window  Help

4
- 2017-2021 Mlabama Integrated Crash Data w - Aggressive Operation - I"]r’ n 171

| Order; | Matural Order ~ | Descending | Suppress Zerc-Valued F{Sg’iﬁm: Civer Representation v| Threshold: 20 3
Subset  Subset Other  Other Odds Max C048:RPO A
Frequency Percent Frequency Percent Ratio Gain C049 MPO
1 Vehicle 5630 36.30 158744 21.25 1.708° 2334639 | | CO50: Has Coordinate
2 Vehicles 8821 5687 | 547226 73.24 0777 | -2538.847 | | G051 E MapClick Used

C052: Number of Vehicles

3 Vehicles 853 550 35386 474 1.161° 118423

C053: Number of Drivers Recorde

4 Vehicles 151 0.97 4746 064 1.533 52478 054 Mumber of Persans Record
5 Vehicles 35 0.23 790 0.11 21 18.600 | | C055: Number of Maotorists Recorc
& Vehicles 13 0.08 173 0.02 3620 9.409 | | C056: Number of Non-Motorists R
7 Vehicles & 004 5 001 6283 £ 045 C057: Number of Pedestrians
C058: Number of Pedacvclists ~
8 Vehicles 1 0.0 22 0.00 2150 0543 [ Sort by Sum of Max Gain
0 0 lar 2

2017-2021 Alabama Integrated Crash Data - Filter = Aggressive Operationvs. Mot Aggressive Operation
C052: Number of Vehicles

Frequency

1Vehicle 2Vehicles 3Vehicles 4Vehicles 5Vehicles 6Vehicles 7Vehicles 8 Vehicles

C052: Number of Vehicles

This attribute explains many of the other attributes. It demonstrates that AO is dramatically un-
der-represented in two-vehicle crashes (77.7% of the proportion expected). On the other hand 3-
or more vehicle crashes are all over-represented. This might indicate that aggressive operators
tend to have a negative impact on other drivers coercing their involvement.
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2.8 C057 Number of Pedestrians

B CARE10.2.1.3 - [IMPACT Results - 2017-2021 Alabama Integrated Crash Data - Aggressive Operation vs, Mot Aggressive ...  — O x

n File  Dashboard  Filters  Analysis  |mpact Locations TJools Window  Help

-
-201?-2021 Alabama Integrated Crash Data w -Aggressive Operation - I"fn 171
| Order; | Matural Order ~ | Descending | Suppress Zerc-Valued F{Sg’iﬁm: Qver Representation v| Threshaold:

Subset  Subset Other Other Odds Maxx C054: Number of Persons Record ~
Frequency Percent Frequency Percert Ratio Gain C055: Number of Motorists Recorc
No Pedestrians Involved 15407 99.34 743260 99.48 0999 -22.310 | | ©056: Number of Mon-Motorists R
1 Pedestrian Involved 94 061 3753 0.50 1207 LAl | C057- Number of Pedestrians

C058 Mumber of Pedacyclists

2 Pedestrians Involved 6 0.04 12 0.01 2581 3675

setnans el C059: Number Injured (Non-Fatal)
3 Pedestrians Involved 2 0.01 16 0.00 6.021 1.668 CO60: Number Injured {Includes Fi v
5 Pedestrians Invalved 1 0.m 0 0.00 0.000 1.000 | [] Sort by Sum of Max Gain

0 0 |ar &
2017-2021 Alabama Integrated Crash Data - Filter = Aggressive Operationvs. Mot Aggressive Operation
C057: Number of Pedestrians
100- i

&

s

5]

T

0 : ) ) i
: No PedIEtrians 1 Ped!stlian z PE‘Hltlial'E 3 Pedﬁltrians = PedEItrians :
Involved Invalved Involved Inwoheed Inwohwed
COBT: Number of Pedestrians

AO crashes are over-represented in single pedestrian involvement by an Odds Ratio of 1.207.
Two and three multiple pedestrian crashes are also over-represented.
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3.0 Time Characteristics

3.1 C003 Year

B CARE10.2.1.3 - [IMPACT Results - 2017-2021 Alabama Integrated Crash Data - Aggressive Operation vs. Not Aggressive... — O >
ﬂ Eile Dashboard  FEilters  Analysis  |[mpact Locations Jools Window  Help - F X
2017-2021 Alabama Integrated Crash Data ~ Agaressive Operation ~1°r 141
| Order: | Natural Order » [ | Suppress Zero-Valued r{sgiﬁm; (Over Representation | Threshold:| 20 @
Subset  Subset Other Other COdds Max Co01: County ~
Frequency Percent Frequency Percent Ratio Gain C002; City
2017 2858 18.43 154345 20,66 0.852° 1 C003: Year
23 3061 1974 157102 21.03 0939°| -200.275 | | ©004: Month
N C005: Day of Month
2019 314 20.08 156011 20.38 0.962 124627 CO06: Day of the Week
2020 3078 19.85 131134 17.55 11317 355.794 | | ~007 Week ofthe Year v
2021 3359 2151 148555 15.88 1.102* 315152 | [T] Sort by Sum of Max Gain
0 0 e &
2017-2021 Alabama Integrated Crash Data - Filter = Aggressive Operation vs. Mot Aggressive Operation
C003: Year
30-

> 200

E

E

0 | | | | |
2017 2018 2019 2020 2021
CO03: Year

The display above shows fairly definitively that Aggressive Operation crashes are on the in-
crease. With the one exception of 2020, both the frequency and the proportions of AO crashes
increased. This takes into consideration the 2020 COVID issues, but the reduction in the AO
crashes was minimal. The AO increase from 2017 to 2021 was about 19%. Crashes in general
went down during this five year period.
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3.2 C004 Month

B CARE10.2.1.3 - [IMPACT Results - 2017-2021 Alabama Integrated Crash Data - Aggressive Operation vs. Not Aggressive Operation] — O X
! Eile  Dashboard  Eilters  Analysis Impact Locations Jools Window  Help O
2017-2021 Alabama Integrated Crash Data Aggressive Operation
‘ Order: | Matural Order ~ | Descending e Suppress Zero-Valued Rows |§giﬁca-m; Ower Representation
Subset Subset Cther Cther Odds Max | | CO01: County -
Frequency  Percent Frequency  Percent Ratio Gain C002: City
1160 748 55451 7.96 0.939 -74.972 CO003: Year
1077 £.94 57046 764 0.909° 407216 C004: Month
C005: Day of Month
1366 am 62098 an 1.060 76510
C006: Day of the Week
1382 &m 59054 7.90 1127 156.100 007 Week ofthe Year
1405 9.06 63183 346 1.071° 93.386 C008: Time of Day
1345 867 50822 814 1.065° 82398 C010: Rural or Urban
1241 865 §9311 794 1089 109 765 C011: Highway Classifications

C012: Controlled Access

August 1358 876 64462 863 1.015 15.835 C013: E Highway Side
September 1329 857 62210 333 1.029 37585 C015: Primary Contributing Circurr
October 1303 840 68605 918 0.915* -121.169 CO016: Primary Contributing Unit My
November 1219 786 64512 863 0910 | 120202 CO17. First Harmiul Event v
MNA0: 1 Anmatian Circt UAarmafiol Cunee
December 1225 750 66353 888 0.589" -152.420 w | [] Sort by Sum of Max Gain
0 0 s & | Disg
2017-2021 Alabama Integrated Crash Data - Filter = Aggressive Operationvs. Not Aggressive Operation
C004: Menth
10-

Frequency
5]

February Aprl June August October December

CO004: Month

The above shows the possibility of weather affecting aggressive attitudes. The cooler months of
October through February are all under-represented. The warmer summer months tend to be
over-represented, which could point to heat as a potential aggravating source. See Section 8.3
below for direct effects of weather.
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3.3 C008 Time of Day

— 2017-2021 Alabama Integrated Crash Data ~ - Aggressive Operation ~ I?n 14 122017

| Order: |Ma:: Gain w | |Descending ~ ” [] Suppress Zerc-Valued Rows Significance: |Owver Representation w | Threshold: ITE"
Subset Subset Other Cither Odds Max C001: County -
Frequency Percent  Frequency Percent Ratio Gain C002: City
» 12:00 Midnight to 12:59 .. 465 3.00 3079 122 2467 276529 | | COO3: Year
1:00 AM to 1:53 AM 78 244 7505 1.00 2426" | 222204 ggg‘; g""‘“f ot
2.00 AMto 259 AM 2136 217 6798 0.91 2381 1oa8m || L O D:i Eﬂh‘;"mek
3:00 AMto 3:59 AM 256 1.65 5164 083 2001 | 128042 | | cog7: week ofthe Year
4:00 AMto 4:59 AM 208 1.34 7028 094 1426 62105 | | ime of Day
5:00 AM to 5:59 AM 228 147 12558 168 0875 -32.651 | | ©010: Rural or Urban
600 AM o 653 AM 7 204 20591 278 0742 | -110.44g | | COT1- Highway Classifications
C012; Controlled Access
7:00 AMto 7:59 AM 459 295 43520 582 0508 | 484430 | | 005 E Lionway Side
8:00 AM to 8:59 AM 456 254 31836 427 0685 | -206.128 | | 015: Primary Contributing Circumstanc
5:00 AM to 5:55 AM 409 264 28657 384 0.688" -185.330 | | CO16: Primary Contributing Unit Numbe
10:00 AM to 10:55 AM 480 309 32949 441 0702 | 203387 ggg E"ST:_*E"ET“'tEH“e”‘ et Rl
11:00 AMto 1155 AM 595 384 40663 5.44 o5 | 222 | Jo EOJES';]:&:EM g:m ventie
12:00 Noon to 12:59 PM 743 479 49512 563 0723"| 284818 | | co20: E Distracted Driving Opinion
1:00 PM to 1:53 PM 755 487 49075 557 0741"| 263746 | | C021: Distance to Fixed Object
2:00 PMto 2:53 PM 296 578 53365 7.14 0.809° | -211.802 | | C022: E Type of Roadway Junction/Feat
3,00 PM to 3:59 PM 1150 767 65570 878 0874 | 71185 || C023 EManner of Crash
©024: School Bus Related
4:00 PMto 4:59 PM 1122 723 53731 853 0848 | 200990 | | Cooe’ Crash Severty
5:00 FM to 5:55 PM 1247 8.04 67603 3.05 0.889" -156.368 | | c026: Intersection Related
5:00 PMto 6:59 PM 1032 565 44352 594 1121 | 111.298 | | C027: Atintersection
7.00 PMto 7:59 PM 505 583 30834 413 1414°| 264918 | | CO28: Mileposted Route
8:00 PM to 8:59 PM 334 533 25459 341 1578°| 305497 ggiﬁ L"j:;?:r'];"gr;a; System
5:00 PMto 9:59 PM 301 515 20873 279 1849" | 367698 | | 0031 Lighting Conditions
10:00 PMto 10:59 PM 735 474 16092 215 2200° | 400947 | | C032: Weather
11:00 PMto 11:55 PM 632 407 11849 159 2569° | 386027 | | C033: Locale
Urknown 3 020 1424 013 1049 1439 | [7] Sort by Sum of Max Gain
0 G o & Bl
2017-2021 Alabama Integrated Crash Data - Filter = Aggressive Operation vs. Mot Aggressive Operation
C008: Time of Day
10
iy
[ - =
£
0 -
4:00 AMto 459 AM  O:00 AMt0 359 AM  2:00PMto2:59PM  7.00 PMto 759 PM Unknown
C008: Time of Day

The clear pattern is for AO crashes to be over-represented in late night hours as opposed to dur-
ing the day. This correlates very positively with the use of drugs and alcohol. See Sections 4.3-
4.5 for the aggravating effects of alcohol and drugs.
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3.4 C031 Lighting Conditions

B CARE 10.2.1.3 - [IMPACT Results - 2017-2021 Alabama Integrated Crash Data - Aggressive Operation vs. Not Aggressive Operati... — O ¥

File  Dashboard  Filters  Analysis

Impact

Locations  Tools  Window  Help

2017-2021 Alabama Integrated Crash Data Agaressive Operation

Subset Subset Other Cther  Odds Max # | | C024: School Bus Related A
Frequency  Percent Frequency  Percent  Ratio Gain C025: Crash Severity

Dark - Roadway Mot Lig... 2085 1351 71167 953 1418° | B17.647 C026: Intersection Related
E Dark - Spot lluminatio... 1454 963 26304 620 1554 | 532777 CO27: At Intersection

C028: Mileposted Route
E Dark - Spat lluminatio... 1004 647 24141 37 2003 | 502358

Sot C029: National Highway System
E Dark - Continuous Lig... 759 435 23733 313 15417 | 266327 £030° Functional Class
Dusk 593 382 22518 301 1269 | 125581 ¢ ighting Conditions
E Dark - Continuous Lig... 182 117 7T 0.50 2352° | 104631 C032: Weather
E Dark - Unknown Roa... 35 061 2710 03| 1es| 8743 C033: Locale
- " C034: E Paolice Present at Time of Crast

Dark - Roadway Lighted &7 043 2214 030 1.458 21.040 C035: Police Notification Delay
Not Applicable 40 0.26 1450 0.1%9 1.329 9.899 C036: Police Arrival Delay
Cther 19 012 663 0.09 1.368 5112 CO037: EMS Arrival Delay
Dawn 597 145 10908 148 1003 0603 C038: Adjusted EMS Arrival Delay

C039: Mon-Vehicular Property Damage
Unk M 0.22 2634 0.35 n.s22 20679

mnown C040: Agency ORI v
Daylight 8501 57.3% 534976 7160 0.801" | 2204549 w | [] Sort by Sum of Max Gain
0 0 e & [

2017-2021 Alabama Integrated Crash Data - Filter = Aggressive Operation vs. Mot Aggressive Operation
C031: Lighting Conditions

Iy
=
(7]
3
o-
b
('
20-
Q-
E Dark - Spat E Dark - EDark- Dark - Rosdway Other Unknrown
Illemnination ‘Continuous ‘Continuous Lighted
Baoth Sides Lighting Lighting
of Roadway Both Sides Ona Side
of Roadway of Roadway

C031: Lighting Conditions

Reinforcing the conclusions above, the daylight times are the only ones that are under-repre-
sented.
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3.5 C006 Day of the Week

2017-2021 Alabama Integrated Crash Data

B CARE 10.2.1.3 - [IMPACT Results - 2017-2021 Alabama Integrated Crash Data - Aggressive Operation vs. Not Aggressive Operati...

File | Dashboard | Filters  Analysis |mpact Locations TJools Window  Help

O >
- 9 X
0 e 1 1207

Order- Ter - | [ Suppress Zero-Valued Rows | Significance: [Over Represertation | Threshold:| 20 131
C006: Day of the Wesk Subset  Subset Cither Cither Qdds Maix C001: County A
e Frequency Percent Frequency Percent Ratio Gain C0o02: City
3 Sunday 213 1362 72601 372 1402 | 605878 | | CO03: Year
Monday 2013 12.98 107998 1445 pasg' | -zzagzy| | C004: Month
Tuesday 2006 1253 111852 1457 0864°| 315532 | | | F
Wednesday 1996 1287 112907 15.11 0852" |  -347833 | | 5007 Week of the Year
Thursday 2206 1422 116796 1563 0510°| -218564 | | C0O08: Time of Day
Friday 2536 16.67 131006 1753 0951 -133.549 | | CO10: Rural ar Urban v
Saturday 2590 1870 93987 1258 1327 | 638927 | [] Sortby Sum of Max Gain
0 0 & & Mt

C006: Day of the Week

2017-2021 Alsbama Integrated Crash Data - Filter = Aggressive Operation vs. Not Aggressive Operation

Frequency

Sunday Monday

Tuesday

Wednesday

Thursday

COD6: Day of the Week

Friday Saturday

Over-representation on weekends (Saturday and Sunday) add increased evidence to the correla-

tion of AO with the use of drugs and alcohol.
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3.6 Day of the Week by Time of Day

[ CARE10.2.1.2 - [Crosstab Results - 2017-2021 Alabama Integrated Crash Data - Filter = Aggressive Operation] - O *
B Ele Dashboard Filters  Analysis  Crosstab  Locations  Jools  Window  Help .
-201?-2021 Alabama Integrated Crash Data V-Aggem've(baﬂinn v|? 1/ 172017 ~ |12/31/202
| Suppress Zero Values: ]| [ selectcetls: @-] Column: Day of the Week ; Row: Time of Day
Monday Tuesday Vednesday Thursday Friday TOTAL
1200 Midnightto 51 38 n 2 54 465
T s 37 2 45 * 378
2:00 ARIIM to 2:59 25 57 1 238
300 AAHM to 3:59 7 15 2 29 756
4:00 A.R‘M to 459 2 208
28 228
6:00 A.R‘M to 6:59 &0 1 27
700 Ao 7:59 80 &2 459
2:00 A.R‘M to 8:59 76 456
9:00 ARIIM to 9:59 &7 7 )
10:00 ARt 101059 58 61 74 G 6o 7 76 480
TH00 Al 1o 1153 65 0 82 76 9 % 99 595
1200 locn to 73 57 108 %9 111 138 110 743
T oese 120 54 100 a7 55 115 134 755
200 Fhito 2:59 12 119 123 146 895
LDk 121 191 206 172 1130
400 Fhito £:59 126 158 190 168 12
500 P10 5:59 140 20 214 143 1247
600 Fhi1o8:59 133 130 168 164 1032
700 Pt 7:59 120 54 110 17 134 171 153 505
L 104 57 110 116 115 142 150 8}
00 Fito 5:59 115 8 100 2 118 142 159 80
1000 Pito 1059 00 . .
1100 M0 1159 - . "
Unknown 1 4
TOTAL 2113 2013 2008

This further demonstrates that the alcohol- and drug-use times are over-represented. Note how
closely the numbers on Friday and Saturday late night match up.
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4.0 Driver Characteristics (Demographics and Behavior)
4.1 C020 E Distracted Driving Opinion

Distracted driving accounts for only about 7.54% of aggressive operation crashes, as compared
to 11.67% of all non-AO crashes. This is probably because the reporting officers in aggressive
operation crashes consider other things of greater importance. However, the possibility that ag-
gressive drivers tend to be distracted by things other than their aggression should not be margin-
alized. The IMPACT below was run suppressing the cases where distracted driving was not a
factor in both the aggressive and non-aggressive situations. Thus the comparisons are in the pro-
portions where there was a report of distracted driving. Other distractions outside of the vehicle
seem to be of greatest concern, and perhaps related to the presence of aggression.

B CARE10.2.1.3 - [IMPACT Results - 2017-2021 Alabama Integrated Crash Data - Aggressive Operation AND Not E Distracted Driving Opinion ..  — O x

ﬂ File  Dashboard  Filters  Analysis Impact Locations Jools Window  Help

2017-2021 Mlabama Integrated Crash Data

Agaressive Operation

| Order: |Max Gain v| |Descendir|g ~ || Suppress Zero-Valued Rows

. Subeet Subset . Other Other Odds Max - C020: E Distracted Driving Opinion
requency Percent requency  Percent Ratio

Cther Distraction Outside the Vehicle 576 50.57 21554 2570 1967 | 283233

Distracted by Passenger 113 992 5653 674 1472 | 36215

Distracted by Insect/Reptile 4 0.35 586 0.70 0503 | -3.960

Distracted by Use of Electronic Communication Device 108 548 5916 11.83 0.802" | -26.689

Distracted by Use of Other Electronic Device 18 158 3668 437 0361 | -31.822

Distracted by Fallen Object & 053 3316 395 0133 -35.041

Cther Distraction Inside the Vehicle 258 2265 23448 279 | 0.810"| 60493

Fatigued/Aslesp 56 492 15714 1874 | D0.262° | -157.443 | [ Sort by Sum of Max Gain

0 s & [] Display Filte

2017-2021 Alabama Integrated Crash Data
C020: E Distracted Driving Opinion

B0 -
40 -
:
:
&
20
0| =S - I‘

| |
524 38 52 XN FuLg oy 5% §
SES a2 3 2 B TgEE 3 o3 L
252 e 3f IriE: EicZ i EZ 2
2z £F E3 Em3 2z EE gz K
: Ey 2t &3t ! i 52 =)
H - 20 8 5g £

CO020: E Distracted Driving Opinion
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4.2 C107 CU Driver Raw Age Frequency Distribution

[ CARE10.2.1.3 - [IMPACT Results - 2017-2021 Alabama Integrated Crash Data - Aggressive Operation AND Not CU Driver Raw Age= 104 OR .. — O *
o5l File Dashboard  Filters  Analysis  lmpact  Locations  Jools  Window  Help - B X
- 2017-2021 Alabama Integrated Crash Data ~ -Aggressive Operation ~ I'{?n 1412007 ~ I‘I2.-‘31f2D2
| Order: |Ma: Gain v| |Descending w || Suppress Zero-\alued Rows Significance: |Over Representation v| Threshald: | 20 E"
Subsst  Subset Other Qther Odds Max 2
Frequency  Percent Frequency  Percent Ratio Gain
14 18 325 257 15053 258 0.957 -0.966
17 369 337 20528 3.2 1.051 17.75%
18 437 399 23812 372 1.073 29615
19 470 429 23570 374 1.146° 59.912
20 500 456 22786 3.56 1.283° 110.168
21 469 428 21522 3.36 1274 100.793
22 444 405 20331 317 1276 56.169
23 41 353 18710 252 1.346° 110.902
24 436 3.58 17797 278 1432 131.522
25 388 3.54 16843 263 1.346° 59.843
26 361 329 16333 255 1292 81.568
27 360 329 15724 246 1.338° 50.987
28 339 3.09 15226 238 1.301° 78.507
29 300 274 14556 227 1.205° 50.570
30 342 312 13508 217 1437 104.056
H 320 252 13044 204 1434 56.838
32 2n 247 12518 155 1.265 56.837
3 255 233 12150 1.90 1227 47133
34 236 215 11700 183 1179 35.832
35 228 208 11448 179 1.164 32143
36 223 204 11170 174 1.167 31.899
37 233 213 10884 1.70 1.251° 46.792
38 205 187 10400 162 1.152 27.073
39 157 1.80 10274 160 1121 21.228
40 204 1.86 5782 153 1219 36.646
41 166 152 9241 144 1.050 7.901
42 153 140 8581 140 0.996 0651 | [7] Sort by Sum of Max Gain
0 O [=r & [] Display Filte

2017-2021 Alabama Integrated Crash Data
C107: CU Driver Raw Age

Frequency

55 75

C107: CU Driver Raw Age

Significant over-representations in ages 19-31; over-representations continue until age 41.
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4.3 C121 CU Driver Condition

[ CARE10.2.1.2 - [IMPACT Results - 2017-2021 Alabama Integrated Crash Data - Aggressive Operation vs. Not Aggressive Operation] - O

u File  Dashboard  Filters  Analysis  Impact  Locations

Jools  Window  Help

2017-2021 Alabama Integrated Crash Data Agaressive Operation

Significance: lm Threshold: | 2.0

Subset Subset Other Cther  Odds Max - C117: CU DL Restriction Violations #2
Frequency — Percent Frequency  Percent  Ratio Gain ©118: GU Endorsement Violations #1
5671 3694 72210 972 3.800° | 4178636 | | C119: E CU Endorsement Violations #2
E Underthe Influence of Alcohol/Drugs 978 637 22548 304| 2099 | 512000 | | C120:ECU Driver Employment Status

U Driver Condition

E Emoational (Depressed/Angry/Disturbed) 439 319 1956 0.26 12.097* 443 575 C122: CU Driver Officer Opinion Alcahol
Other 23 057 1453 0.20 2326 37330 | | ¢123: CU Driver Officer Opinion Drugs
E Physical Impairment k1l 053 1966 0.26 1.994* 40.369 | | C124: CU Driver Alcohol Test Type Given
liness k3 0.23 2783 0.37 0626 21516 | | ©125: E CU Driver Drug Test Type Given
CU is Nat a Vehicle 5 003 2117 028 oma| as7sp || 128 CU DriverAlcohol TestResulls
- - C127: E CU Driver Drug Test Results
Elclip il i i 133 U1 156  0225°| 185393 | 56 cU Vehicls Initial Travel Dirsction
Clis Unknown 45 225 28593 3.50 0.576" -254.158 [ | ©129: CU Vehicle Maneuvers
Apparently Momal 7606 4354 97254 8040 0616° | 4737450 | [ Sort by Sum of Max Gain
0 0o sr & Display Filte
2017-2021 Alabama Integrated Crash Data - Filter = Aggressive Operation vs. Not Aggressive Operation
C121: CU Driver Condition
100-
&
g
% 50
-
E giﬁ;:s}gﬂ;ce Othar liness E Asleap/F zint=d/Fatiguad Apparently Nommal
'C121: CU Driver Condition

The “Emotional (Depressed/Angry/Disturbed)” value is the most striking with over 12 times the
proportion as is in the non-AQO subset. Under the influence of Alcohol/Drugs is also over double

its expected proportion, and the evidence above has been showing. Alcohol/drugs obviously
play a major part in AO — they will be considered next.
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4.4 C122 CU Driver Officer Opinion Alcohol
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The amount of alcohol involvement in AO crashes is over three times the proportion as it is in
the non-AO crashes. There can be little doubt that alcohol plays a major part in causing AO
crashes. Drugs seem to play even a larger role as we see in the next attribute.
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4.5 C123 CU Driver Officer Opinion Drugs
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While the numbers of alcohol-related AO cases (929 out of 8,178 cases) is greater than that of
those caused by drugs (536 out of 8,211 cases), the Odds Ratio of 5.428 shows that non-alcohol
drug-use is as serious a problem in causing AO crashes as is alcohol. Both should be considered
together in the development of AO countermeasures.
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4.6 C213 CU Vehicle Usage
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Items with less than 10 AO crashes were removed as were those that had no relevant meanings
(e.g., Unknown). The vast majority of those remaining (96.47%) were Personal Use. Generally,
no vehicle usage other than Personal Use can be seen to cause AO.
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4.7 C104 CU Left the Scene
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This over-representation might be expected of those AO drivers who do not feel that they should
be held responsible for the crash. Over a third (35.53%) of AO drivers were guilty of this of-
fense, which had a proportion that was 3.689 times that of the non-AQ control subset.
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4.8 C109 CU Driver Gender
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Males have a proportion of the AO crashes (74.55%) that is about three times that of females
(24.45%). While some of this has to do with the proportion of drivers in general, there can be
little doubt that AO is predominantely a male problem.
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4.9 Driver Gender by Severity
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This indicates a dramatic over-representation of male aggressive operation fatal crashes, which
indicates that female aggressive driving is quite different from male aggressive driving. This

will be considered in more detail in a separate section below.
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4.10 AO Male vs AO Female Characteristics

Because there were such dramatic differences in the frequencies and proportions of male and fe-
male AO drivers, and especially in the consideration of fatal crashes, it was felt that additional
study along these lines was warranted. Notable over-representations found in AO Males as op-
posed to AO Females:

C010-11. Males AO drivers had a proportion on Rural roadways that we 36.9% higher
than AO Female drivers. This was very close to their proportion over-representation on
County roads (35.7%).

C015. Male AO drivers are over-represented in DUI, Over Correcting/Over Steering, Ran
Off Road, Ran Stop Sign, and Over Speed Limit.

C017. Male AO drivers had a proportion of Overturn/Rollover that was 75.4% higher
than that or Female AO drivers.

C025. Male AO drivers causes 346 fatal crashes as opposed to only 42 for females (Odds
Ratio 2.813). Males were also over-represented in Suspected Serious Injury and Sus-
pected Minor Injury crashes. Females were only over-represented in Possible Injury and
Property Damage Only crashes.

CO033. Locale is over-represented in open country, about 25.5% higher than female.
C101. AO male drivers were dramatically over-represented driving pick-ups by an odds
ratio of 3.127 times what would be expected from the AO Female subset. Seems that
there is a strong correlation between driving a pick-up and aggressive driving. A second
correlation that was even stronger involved motorcycles, where AO males had 19.325
times the proportion as AO Females. Females are most dramatically over-represented in
Passenger Cars.

C121. Males were recorded to be in a condition that was Under the Influence of Alcohol
or Drugs at a proportion 58.4% higher than AO Females.

C208. Males tend to be driving older vehicles (prior to 2006). See display below.

C210. In cars, males are more aggressive than females in two-door models (odds ratio
2.076).

C224. Speed at impact is dramatically higher for Males. See display below.

C323. Male failure to use seatbelts is about 70.1% higher than that of women, which fur-
ther explains the relatively higher number of fatal crashes.

The above along with many other factors demonstrate clearly that the countermeasure approach
toward Male AO drivers requires different approaches that those of Female AO Drivers.
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5.0 Severity Characteristics

5.1 C025 Crash Severity
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There can be no doubt that AO crashes result in more deaths and incapacitating injuries than do
non-AQO crashes. The fatality probability is close to five times (4.847) higher for AO crashes
than for non-AO, resulting in an increase of over 313 fatal crashes over the five year period.
Suspected Serious Injury is also over twice (2.836) the proportion for AO than for non-AO
crashes. This section gives some of the reasons for this in addition to speed, lack of restraint use
and some of the other factors identified in Section 4 immediately above.
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5.2 C224 CU Estimated Speed at Impact

B CARE10.2.1.3 - [IMPACT Results - 2017-2021 Alabama Integrated Crash Data - Aggressive Operation AND Mot CU Estimated Speed at Imp... - O b4

ﬂ File  Dashboard  Filters  Analysis  |mpact Locations Jools  Window  Help - 8 X

2017-2021 Alabama Integrated Crash Data Aggressive Operation

| Order: |Natural Order ~ || Descending Suppress Zerc-Valued Rows |§g’iﬁca-[:e: Over Representation
C224: CU Estimated Speed at Impacii-l.tC ST Other Other Odds Max
e Frequency  Percent Frequency  Percent Ratio Gain
» 4110 45 MPH 506 11.50 34398 2599 0.442° £37.639
4610 50 MPH 476 10.82 16944 1262 0.857 -79.270
51to 55 MPH 404 918 27845 2073 0443 -508.506
5610 60 MPH 550 1250 12548 9.64 1.286° 125.682
6110 65 MPH 428 973 15573 11.60 0835 -82.341
6610 70 MPH 553 1257 18148 13.51 0.930 -41.759
71t 75 MPH 278 632 4092 3.05 2073 143.902
7610 30 MPH 405 920 2340 174 5.281° 328.316
8110 85 MPH 174 395 052 7.596" 151.093
8610 30 MPH 234 532 424 032 16.841° 220.105
9110 95 MPH 60 1.36 a5 0.06 21.540¢ 57.214
96to 100 MPH 192 436 201 0.15 29149 185.413
Qwver 100 MPH 141 320 98 0.07 43.904° 137.788 | ] Sort by Sum of Max Gain
00 ar & [ Display Filt
2017-2021 Alabama Integrated Crash Data
C224: CU Estimated Speed at Impact
40-
Fiy
§ 2
&
0
46 to 50 MPH 56 to 60 MPH 66 to 70 MPH 76 to 80 MPH 26 to 90 MPH 9610 100 MPH
C224: CU Estimated Speed at Impact

This result confirms the speculation that impact speeds for AO crashes are significantly higher,
on average, than their non-AO counterparts. Especially high over-representations occur at most
speeds above 71 MPH. The higher impact speeds are the primary cause of fatalities, and they
also tend to show the emotional results of an AO attitude.
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5.3 C323 CU Driver Safety Equipment
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A primary cause of fatal crashes (along with high impact speeds) is a failure to use restraints.
The above indicates that AO drivers are over six times (6.083) the proportion than non-AO for
failure to be restrained. The probability of the unrestrained AO driver being killed is one in 10.6
crashes, while the rate of properly restrained AO drivers was found to be about one in 81
crashes.
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5.4 C227 CU Vehicle Towed
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Given the attributes before this one, which indicated higher speeds and greater injury per crash,
this result would seem to be obvious. “Other Reasons” would include AO driver DUI or other
reasons that the driver is no longer able to drive the vehicle. This result generally shows that the
damage is generally higher in AO than in non-AO crashes. It also shows the law enforcement
judgment that the AO driver should not be permitted to continue driving after the crash.
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5.5 C060 Number Killed

The following is a comparison for those crashes that resulted in at least one fatality. This makes
it clear that the AO is over-represented in multiple fatality crashes. We would suspect that both
the increased fatal crashes and the increase in multiple fatalities must be caused by speed. The
underlying cause has to do with the attitude of the AO drivers.
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5.6 C060 Number Injured (Non-Fatal)

The following shows that multiple injuries follow the same basic pattern as multiple fatalities.
The 4 and 5 fatalities are particularly highly over-represented, probably because of the increased
impact speeds of AO crashes (see Section 5.2).
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5.7 C038 Adjusted EMS Arrival Delay
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All times with more than 4 occurrences with delay times in excess of 15 minutes were over-rep-
resented. This is probably due to the geographical distribution of AO crashes, which will be con-
sidered in the next major section. Extended ambulance delay times add to the accounting for AO
crashes having higher crash severities.
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6.0 Geographical Characteristics

6.1 C010 Rural or Urban
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AO crashes are significantly over-represented on rural roads, which typically allow higher
speeds, and which also may account for some of the increased ambulance delay. This is a small
but significant percentage (1.039 Odds Ration, or about 3.9% more than expected.
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6.2 C033 Locale
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Playground 3 0.05 2n 0.03 1817 3.827 | | C035: Police Motification Delay
Schaal 154 0.99 9432 126 0787 | 41799 || CO36: Police Arrival Delay
AT CMO Arriual Dialae "
Shopping or Business 4734 3052 | 342550 45 85 D666" | -2377.815 [ ] Sort by Sum of Max Gain
0 0 |ar &
2017-2021 Alabama Integrated Crash Data - Filter = Aggressive Operation vs. Mot Aggressive Operation
C033: Locale
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:
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i
0 | | I | [ [ |
Residential OpenCountry  Manufacturing Other Flayground School Shopping or
of Industrial Business
C033: Locale

Residential, Open Country and Manufacturing or Industrial are over-represented. School and
Shopping or Business are under-represented. This attribute tends to demonstrate the environ-
ment in which AO driver are most lethal, as does the next.
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6.3 C011 Highway Classifications

B CARE10.2.1.3 - [IMPACT Results - 2017-2021 Alabama Integrated Crash Data - Aggressive Operation vs, Not Aggressiv.., - O >
ﬂ File  Dashboard  Fitters  Analysis  [mpact Locations JTools Window  Help - 5 X
2017-2021 Alabama Integrated Crash Data ~ Aggressive Dperation ~ "']v’ 1/
| Qrder: |Ma:: Gain v| |Descending w ” Suppress ng-w;ﬂd‘ﬁg-iﬁm; |Over Representation v| Threshald:
Subset Subset Other Cther  Odds Max - C008: Time of Day -
Frequency ~ Percent Frequency  Percent  Ratio Gain C010: Rural or Urban
» Municipal 6967 4492 298510 39.95 11247 | T70.241 CO011: Highway Classifications
County 2757 1778 | 103396 1384| 1284*| 610606 | | C012: ControlledAccess
C013; E Highway Side
Interstat 1850 1219 85076 11.39 1.070° | 123.910
: s C015; Primary Confributing Circumstant
Private Property 432 37| 50 33| 0345 2851011 co16: Primary Contributing Unit Numbe
State 2207 1423 138311 18.51 0.769" | -664.154 | | CO17: First Harmful Event o
Federal 1197 772 96780 1295 053" | 812053 | [ ] Sortby Sumof Max Gain
0® e s
2017-2021 Alabama Integrated Crash Data - Filter = Aggressive Operation vs. Mot Aggressive Operation
C011: Highway Classifications
B0 -
40 -
iy
N
g
=00
0 | | | [
Munizipal Intarstate Private Proparty Fedaral
C011: Highway Classifications

AO crashes are over-represented on Municipal, County and Interstate roads, but not on any of
the others. While all of these differences are significant, the largest differences are on the
County, with a 28.4% higher proportion than expected. The frequency numbers tend to give us
the idea of where AO drivers tend to allow their aggressiveness to get them into crashes.
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6.4 C110 CU Driver Residence Distance

! Eile Dashboard  FEilters  Analysis

Impact  Locations Jools  Window  Help

B CARE10.21.3 - [IMPACT Results - 2017-2021 Alabama Integrated Crash Data - Aggressive Operation AND Not CU Driv... - O *

- 2017-2021 Alabama Integrated Crash Data

~ - Agaressive Operation

- F X
g -

| Order: |Ma:: (Gain v| |Descer|dir|g ~ ” Suppress ZHD—\HLﬂj‘Sg'iﬁm: |Over Representation v| Threshgld:
C110: CU Driver Residence Distance ¥ = Subset Other Cther  Odds Max C110: CU Driver Residence C
T Tequency Percent  Frequency Percent  Ratio Gain
» Less than 25 Miles 83nz 79.45 430762 76.85 1034 | 271525
Greater than 25 Miles 2147 20.55 147802 2315 0.888" | -271.525 Sort by Sum of Max Gain
0war o
2017-2021 Alabama Integrated Crash Data
C110; CU Driver Residence Distance
100-
&
R
(]
-
0- I ) | ) »
Less than 25 Miles Greater than 25 Miles
C110; CU Driver Residence Distance

It appears that some AO drivers have more of a tendency toward AO when they are closer to
home.
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6.5 C001 County — Over-Represented

B CARE10.21.3 - [IMPACT Results - 2017-2021 Alabama Integrated Crash Data - Aggressive Operation vs, Not Aggressiv... - O *
ﬂ Eile Dashboard  Eilters  Analysis |[mpact Locations Jools Window Help - F X
- 2017-2021 Alabama Integrated Crash Data ~ - Agaressive Operation w I "]v’ m
| Order: |Max (Gain - | |Descendir|g ~ ” Suppress Zﬂm—\ﬂ!.ﬂ:l‘ﬁg’iﬁm: |Over Representation ~ | Thresheld: 2.0 =
Subset Subset Other Other  Odds Max - ~ C001: County ~
Frequency  Percent Frequency — Percent Gain C002: City
» Mobile 2657 1713 74575 558 1.716% | 1108.500 C003: Year
Jeffersan 3433 | 2246| 155554 |  20.82| 1079 | 253.360 C004: Month
C005: Day of Month
Madi 1276 823 57180 765 1.075° 85002
acsan CO06: Day of the Week
Dallas 175 113 4314 0.58 1.954° 85.446 C007: Week ofthe Year
Etowah 387 250 14959 2.00 1.246° 76467 C00&: Time of Day
Talladega 274 177 10019 134 1:7T| 66016 CO010: Rural or Urban
Blount 158 102 1628 062 1 g45° 51928 C011: Highway Classifications
- - C012: Controlled Access
Covington 107 D69 3206 043 1.608 40 447 CO013: E Highway Side
Randolph 72 0.46 1557 0.2 2228 | 39678 C015: Primary Contributing Circumstan:
Geneva 84 054 2175 0.29 1.860° 33 249 C016: Primary Contributing Unit Numbe
Clarke 21 054 3165 0.29 1 47" 18 057 C017: First Harmiful Event
C018: Location First Harmful Event Rel t
Chamb 121 0.78 41596 0.56 1.385° 33.855
AR C019: E Most Harmful Event
Barbour 91 053 2850 03] 15387 31837 C020: E Distracted Driving Opinion
Conecuh 66 043 1577 0.26 1.608° 24 960 C021; Distance to Fixed QObject
Clebume 65 0.42 2165 0.29 1.446° 20.057 C022: E Type of Roadway Junction/Featt
Bibb 53 034 1655 022 1543 | 18644 €023 E Manner of Crash .
024 Schonl Rus Related
Tallapoosa 85 055 3354 0.45 1221 15.374 w | [] Sort by Sum of Max Gain
[ o @ &
2017-2021 Alabama Integrated Crash Data - Filter = Aggressive Operation vs. Mot Aggressive Operation
C001: County
3,0.
§ 20-
3
g
= 10-
0- I = I
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Those listed in the display above are all counties that were significantly over-represented in AO
crashes. In order of Max Gain, these were Mobile, Jefferson, Madison, Dallas, Etowah, Tal-
ladega, Blount, Covington, Randolph, Geneva, Clarke, Chambers, Barbour, Conecuh, and
Cleburne.
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7.0 Vehicle Characteristics
7.1 C101 Causal Unit (CU) Type

The following were for AO causal units with ,10 or more occurrences.

ﬂ CARE 10.2.1.3 - [IMPACT Results - 2017-2021 Alabama Integrated Crash Data - Aggressive Operation AND Mot Causal Unit (CU) T... - O X

TJools  Window

Locations Help

File  Dashboard  Filters  Analysis  |mpact

Aggressive Operation

2017-2021 Alabama Integrated Crash Data

| Order: |Max Gain vl |Descending
_ Subset  Subset  Other Other Odds ~ Max _ C101: Causal Unit (CU) Type
tequency  Percent ‘requency  Percent Ratio  Gain
Passenger Car 8677 5818 | 357299 5074 [ 1.147" | 1109.043
Motorcycle 608 408 4722 067 | 6079 | 507.983
E 4-Wheel Off Road ATV 163 1.09 430 0.06 | 17.897° | 153.892
E Cther Matorized Cycle/Low Speed Veh... 12 0.08 165 0.02 3434 8.505
Station Wagon 42 0.28 1803 0.26 1.100 3.811
E Other Passenger Vehicle 22 015 949 013 1.094 1.8595
E Vian or Mini-Van 10 0.07 767 [AN 0616 £.246
E Passenger Van 30 0.20 2272 032 0623°| -18123
E Truck {6 or 7} with Trailer 15 0.10 2170 0.3 0.326 | -30.963
E Single-Unit Truck (3 Axles or Less) 24 0.16 334 045 0362°| -42.381
E Cargo Van (10000 Ibs or Less) 51 0.34 5879 083 | 04100 -73523
E Single-Unit Truck {2-fle/6-Tire) 56 0.38 7540 107 0351° | -103.705
E Mini-van 206 138 18634 222 0622 | -125.144
E Tractor/Semi-Trailer 103 0.69 14949 212 | 0325 | 213635
Pick-Up {Four-Tire Light Truck) 2427 1627 | 127988 1818 | 0.895" | -283.916
E Sport Ltility Vehicle (SUV) 2468 1655 | 157781 22.41 0.738" | -873.962 | [] Sort by Sum of Max Gain
0 | & 0o

2017-2021 Alabama Integrated Crash Data
C101: Causal Unit (CU) Type

8{].
2 4
z

0—

| | |
Station Wagon E Single-Unit Truck (3 Ludles or Less) Pick-Up (Four-Tire Light Truck)
CA0: Cavsal Lnit (C1N Tvne

Much can be learned from the above just by considering the extremes. The most over-repre-
sented AO driven vehicles tend to be passenger cars, motorcycles and ATVs. The most under-
represented are SUVSs, Pick-ups, Tractor-Trailer Trucks and Mini-vans. Pick-ups were highly
over-represented for Male AO drivers, but in the general comparison they are significantly un-
der-represented.
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7.2 C208 CU Model Year

- 2017-2021 Alabama Integrated Crash Data w - Aggressive Operation e I?m

| Qrder: |Ma: Gain v| |Desceﬂding e ” [+] Suppress Zgro—\fdlmd‘ﬁgiﬁm: |Dver Representation v| Threshald:

C208: CU Model Yea Subset Subsst Other Cther  Odds Max
. Frequency Percent Frequency Percent  Ratio Gain

» 2000 425 393 17801 252 1.344% | 108672
2001 463 428 15103 314 1.364% | 123535
2002 518 479 22675 372 1.286" | 115.080
2003 613 5.66 27257 447 1.266" | 128.636
2004 654 6.04 31m7 5.09 1.187*| 102820
2005 630 6.37 33659 553 1.152% 31.160
2006 766 7.08 36165 554 1182 | 123339
2007 750 7.30 35470 6.48 1.126% 83.608
2008 E77 6.25% 34605 568 1.101" 62.061
2009 370 342 22735 373 0916 | -34007
2010 455 424 26847 441 0.362 | -18078
2m 449 415 0158 495 0.838" | -86.915
2m2 486 443 33876 5.56 0.807" | -115.985
2013 536 4595 36560 6.00 0.825° | -113.680
204 522 482 36759 6.03 0795 | 1.7
2015 546 5.04 35688 6.52 0774 | -159.266
2016 54 493 37160 6.10 0805 | -126.342
207 463 428 32988 542 0790 | -123.205
2018 345 322 22530 370 0872 | -51.384
2019 288 266 15637 257 1.036 10127
2020 156 1.44 8693 143 1.010 1.523
20 66 0.61 3348 0.55 1.109 6.505
2022 4 0.04 270 0.04 0834 0.758 [ ] Sort by Sum of Max Gain

0 e

2017-2021 Alabama Integrated Crash Data
C208: CU Model Year

EEE

Fraquency

2009 2014 2019

C208: CU Model Year

The later model years (after 2008) are relatively under-represented in AO crashes.
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8.0 Roadway Environment and Pavement Characteristics

8.1 C412 CU Traffic Lanes

B CARE10.2.1.2 - [IMPACT Results - 2017-2021 Alabama Integrated Crash Data - Aggressive Operation vs, Mot Aggressiv... - O >
ﬂ File  Dashboard  Filters  Analysis  [mpact Locations Jools Window  Help - 5 X
2017-2021 Alabama Integrated Crash Data w Aggressive Operation e "'\.]_v’ 1/
| Qrder: |Ma: Gain v| |Desceﬂding e ” Suppress Zﬂﬂ)—wm‘sgiﬁm: |Over Representation v| Threshald:
_ Subsst Subsst  Other Other Odds Max C408: CU Vision Obscured By ~
Tequency  Percent ‘equency  Percert Gain C409: CU Traffic Control
» Two Lanes 7959 51.32| 321334 43.01 1.193" | 1287.400 | | C410: CU Traffic Contral Functioning
One Lane 528| 340 16506  221| 1541°| 185352 || G411: CU Opposing Lane Separation
CU Trafficway Lanes
Not Applicable (Parking Lot 607 391 28645 383 1.021 12.359 -
Applicable (Parking Lot) C413E CU Turn Lanes
Five Lanes 568 366 27747 n 0.986 -7.959 C414: CU One-Way Street
Three Lanes 748 482 3713 455 0574 | -20352 | | C415: CU Workzone Related
CUis Unknown 5 222| 28993 388| 0573 | -256.865 | | C416:E CU Workzone Type
Six Lanes or More 19| 770 75232 1007| 0765 | -3g673g | | C417-E CUWorkers Present .
C418 F 1| aw Fnfarcement Present i
Four Lanes 3560 22595 | 211627 2832 0.810° | -833.158 | [ ] Sort by Sum of Max Gain
0 @ e &
2017-2021 Alabama Integrated Crash Data - Filter = Aggressive Operation vs. Mot Aggressive Operation
C412: CU Trafficway Lanes
60
40-
&
8
g
C
20-
0-
Two Lanes One Lane Mot Fivelanes  ThreeLanes CUs Six Lares Four Lanes
Appliczble Undonown or Maore
(Parking
Lot}

C412: CU Trafficway Lanes

Two-lane roads have the greatest relative inclination toward AO crashes.
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8.2 C408 CU Vision Obscured By

Vision obscurity seems not to be a major problem in AO crashes, with 98.84% falling into the
Not Obscured category, as opposed to 97.39% for the non-AO crashes. However, there are some
significant differences that occur that might shed some light on AO. In the following items with
less than 10 AO occurrences were suppressed. Things that arise to the highest criticality seem to
be items that might catch the AO driver by surprise, especially Hillcrests, Curves in the Road and
crops. See the next item for weather considerations.

B CARE10.2.1.3 - [IMPACT Results - 2017-2021 Alabama Integrated Crash Data - Aggressive Operation AND Mot CU Vision Obscur.., - O *
u File  Dashboard  Filters  Analysis  |mpact Locations Tools Window  Help - 8 X
- 2017-2021 Alabama Integrated Crash Data w - Aggressive Operation ~ I‘r’n 14172017
| Order: ||'\"|ax Gain vl |Descending ~ ” Suppress Zero-\Valued Rows Significance: |Over Representation w | Threshald: 20 =
Subset  Subset Other Other  Odds Max C408: CU Vision Obscured By
Freguency Percent Frequency Percent Ratio Gain
» Mot Obscured 14279 58.84 660153 §57.39 105 205942
Trees/Crops 20 0.14 1580 023 0.594° -13.673
Hillcrest 42 029 2356 035 0.823 -9.063
Curve in Road 22 0.15 1124 017 0518 -1.554
Maving Vehicles 59 0.41 8331 123 0332 -118.54%
E Weather Conditions 24 017 3615 0.53 0312 -33.042 | "] Sort by Sum of Max Gain
0 0 e & 0o
2017-2021 Alabama Integrated Crash Data
C408: CU Mision Obscured By
100-
g
[
% 50
I
-".
0 [
Ncﬂ{)brsc:.lred Trees/C \_,roprs Hlllc:rai Curve ||' Road Maving VEI'[:E EWeaﬂ'er
‘Conditions
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8.3 C032 Weather

B CARE10.21.3 - [IMPACT Results - 2017-2021 Alabama Integrated Crash Data - Aggressive Operation vs, Not Aggressiv... - O *
ﬂ File Dashboard  Filters  Analysis |[mpact Locations Tools Window  Help - F X
- 2017-2021 Alabama Integrated Crash Data ~ - Agaressive Operation w I "]v’ m
| Order: |Max (Gain - | |Descendir|g ~ ” Suppress Zﬂm—\ﬂ!.ﬂ:l‘ﬁg’iﬁm: Cver Representation ~ | Thresheld: 2.0 =
_ Subset  Subset  Other Other  Qdds Max || CO25: Crash Severity -
requency  Percent “requency  Percent Gain C026: Intersection Related
» Clear 11286 7277 | 500936 67.05 1085 | 837086 [ | CO27: At Intersection
Severe Winds 3 0.02 300 004 0482| -3208 || CO28: Mileposted Route
C029: Mational Highway System
Cith 1 0.01 233 0.03 0.207 -3.837
= C030: Functional Class
S'EEL‘"HEI';‘"FI'BEZIHQ Rain 10 0.06 819 o 0588 -7.002 co21: nghtlng Conditions
Unlknown 40 0.26 2373 0.32 0.812 -9.261 C032: Weather
Snow 7 0.05 857 0.1 0.393| -10.730| | CO32 Locale
Fog 5 044 4296 057 0762 | 21131|| CO34E P_ollce Preseﬂt at Time of Crast
- : C035: Police Motification Delay
E Mist 3150 203 104|238 0857 S45831 o3 police Arrival Delay
Cloudy 2647 17.07 | 132456 17.73 0.363 | -102:650 | | C037: EMS Arrival Delay o0
Rain 1133 730 87028 11.65 0627 | 673611 | [] Sort by Sum of Max Gain
06 e
2017-2021 Alabama Integrated Crash Data - Filter = Aggressive Operation vs. Not Aggressive Operation
C032: Wweather
100-
&
E 5
L]
-
0-
Sewvere Winds SEE'L'H;W_FTEEZ"'Q Snow EMist Rain
ain
C032: \weather

AOQ drivers do not seem to be deterred by bad weather. However, their percentage is reduced
significantly during the rain. This indicates that those inclined to be AO recognize, to their
credit, their increased danger during inclement weather, and seem to avoid AO situations under
these circumstances.
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8.4 C403 CU Roadway Condition

B CARE10.21.3 - [IMPACT Results - 2017-2021 Alabama Integrated Crash Data - Aggressive Operation vs, Not Aggressiv...

ﬂ File Dashboard  Filters  Analysis |[mpact Locations Tools Window  Help

O

~ - Agaressive Operation

- 2017-2021 Alabama Integrated Crash Data

et

g X
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| Order: |Max (Gain - | |Descendir|g ~ ” Suppress Zﬂm—\ﬂ!.ﬂ:l‘ﬁg’iﬁm: Cver Representation ~ | Thresheld: 2.0 =
Subset Other Other  Qdds Max C402. E CU Road Surface Type ~
Percent Frequency Percent  Ratio Gain 3: CU Roadway Condition
80.86 556204 7444 1.086° | 994773 | | C404: E CU Environmental Contributing
0.15 373 0.05 3.100° 16.257 C405: CU Contributing Material in Road
C406: CU Contributing Material Source
Unk pal 0.14 885 0.12 1138 2.545
renown C407: CU Roadway Curvature and Grad
Other 0.03 155 002 1243 0782 )| capg: cU Vision Obscured By
E Snow 0.01 376 0.058 0.256 -5.80% | | C408: CU Traffic Control
E Water Buildup 0.05 735 0.10 0.459 258 [ | ©410: CU Traffic Control Functioning
Not Applicable 490 316 24093 322 0980| -10.146 || ©411-CU OpposingLane Separation
C412; CU Trafficway Lanes
lce 14 0.09 2218 0.30 0.304 -32.043 C413 E CU Tum Lanes
CUis Unknown 5 222 28993 3.88 0.573" | -256.865 [ | C414: CU One-Way Strest o0
Wet 2062 13.29 132909 17.79 0.747 | £97.054 | [] Sort by Sum of Max Gain
IRICY
2017-2021 Alabama Integrated Crash Data - Filter = Aggressive Operation vs. Not Aggressive Operation
C403: CU Roadway Condition
100-
&
E w0
L]
-
0-
Muddy Cther E Water Buildup lo= Wet
Sand/Din/Gravel
C403: CU Roadway Condition

This further confirms the weather findings above. There seems to be a beneficial concern for ex-
treme slippery conditions, which may cause concern for factors other than aggressiveness that
are usually directed toward other drivers.
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8.5 C022 E Type of Roadway Junction Feature

The following display suppressed all items with less than 30 AO crashes. They are ordered by
Max Gain with all items less than 30 AO crashes removed. We also felt that a consideration ac-
cording to the frequency might be as helpful. From the highest frequency items (and their fre-
quencies) first: Four-Way Intersection (1,259), T-Intersection (1,034), Bridge/Overpass/Under-
pass (299), Entrance or Exit Ramp (282), and On Segment but Intersection Related (254). While
Frontage Road has the highest Odds Ratio, its frequency (32) is one of the lowest in this list.

B CARE 10.2.1.3 - [IMPACT Results - 2017-2021 Alabama Integrated Crash Data - Aggressive Operation AND Mot E Type o... — O =

ﬂ File  Dashboard Eilters  Analysis  Impact  Locations  TJTools  Window  Help - F X

2017-2021 Alabama Integrated Crash Data Aggressive Operation

Odds Max
=quency Percent =guency Percent Ratio Gain
Neo Special Feature 11569 75.36 | 513685 69.42 | 1.086" | 912.078
Entrance or Exit Ramp 282 1.84 5983 1.35 1.362% | 74.892
Y-ntersection 86 0.56 2860 0.35 | 1449 | 26666
Cther than 1-12) Mon-Intersection 59 0.38 1884 0.25| 1510 15914
Frartage Road 32 0.21 657 009 | 2348 18370
» BridgeOvermpass/Undempass 299 1.95 13762 1.86 1.047 | 13.453
On Ramp Merge Area 44 0.25 1537 0.2 1380 | 12113
Railroad Crossing a5 0.23 1345 018 1.254 7.097
Intersection with Ramp 40 0.26 2214 0.30 0.871 -5.5932
Cff Ramp 53 0.35 374 042 0.805 | -12.848
Cther Intersection a5 0.23 2384 0.3z 0.708 | -14.455
On Segment but Intersection Related 254 165 | 12974 175 0.944 | -15.159
A Intersection, Intersection Related 47 0N 3N 046 | 0672° -22535
Crossover in Median 41 0.27 3456 0.47| 0572° -30.698
T-Intersection 1034 674 | B16T7 6.98 0.964 | -38.092
Business Drive 65 0.4z 5067 068 | 0618 40120
Driveway Access Intersection 17 0.76 T977 1.08 | 0707 | -48.491
Four-Way Intersection 1255 220 | 101503 13.77 | 0.596" | -855.0... [] Sort by Sum of Max Gain
0 s | = &
2017-2021 Alabama Integrated Crash Data
C022: E Type of Roadway Junction/Feature
100-
o
E s
£
0- | i e I __—u-l-—u—‘
Frontage Road Off Ramp T-Intersection
C022: E Type of Roadway Junction/Feature
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8.6 C027 At Intersection

B CARE10.21.3 - [IMPACT Results - 2017-2021 Alabama Integrated Crash Data - Aggressive Operation vs, Not Aggressiv... - O *

! Eile Dashboard  Eilters  Analysis |[mpact Locations Jools Window Help - F X
- 2017-2021 Alabama Integrated Crash Data ~ - Agaressive Operation w I?m

| Order: |5L-Ib5'3¢ Frequency | |A5cending ~ ” [] Suppress ZHD-\HLﬂj‘Sg'iﬁm: |Dver Representation ~ | Threshold: 2.0 El

C026: Intersection Related ~

co27: Ailnterse:hm Subset  Subset Cther Other Odds Max

equency Percent egquency Percent Ratia Gain CO027: At Intersection
» Mo, Crash Did Mot Occurat an Inter... | 6642 | 42.82 | 297252 | 3878 | 1076 | 471.356 | | C028: Mileposted Route .
Yes, Crash Occured at an Intersecti... | 8868 | 57.13 | 449886 | 6021 | 0.950° |-471.169 | [] Sort by Sum of Max Gain
0 e o)

2017-2021 Alabama Integrated Crash Data - Filter = Aggressive Operation vs. Mot Aggressive Operation

CO27: At Intersection

Frequency

) |
Mo, Crash Did Not Occurat an Yes, Crash Occurred 3t an Intersection
Intersection

CO027: At Intersection

The over-representation at non-intersections for AO crashes is significant, but it is not a large
over-representation. We might expect some aggressive responses resulting from traffic at inter-
sections. However, this does not appear to be a major factor, and it could well be reducing the
AO inclinations.
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8.7 C407 CU Roadway Curvature and Grade

B CARE10.2.1.3 - [IMPACT Results - 2017-2021 Alabama Integrated Crash Data - Aggressive Operation vs, Not Aggressiv.., - O >
ﬂ File  Dashboard  Fitters  Analysis  [mpact Locations JTools Window  Help - 5 X
- 2017-2021 Alabama Integrated Crash Data ~ - Aggressive Dperation ~ I "‘]v’ I
| Qrder: |Ma:: Gain w | |Descending w ” Suppress ng-\,ﬂq_ﬂd‘ﬁgiﬁcam; Qver Representation w | Threshald: | 20 2
Subset Other Oither Odds  Max - C331: E CU DriveriNon-Motorist Transpt
Percert requency Percent Ratio  Gain C401: E CU Involved Road/Bridge

4 E Curve Left and Level 682 440 17027 228 1929 | 328537 C402: E CU Road Surface Type

E Curve Right and Level 568 366| 18880| 253 | 1449 | 176071 || C403:CU Roadway Condition

C404; E CU Environmental Contributing
EC Left and Dy Grad 377 243 115986 1.60 1.515" | 128.183
nYE e and Jown Brede C405: CU Contributing Material in Road:

E Curve Right and Down Grade 341 220 11354 152 1447 | 105303 C406: CU Contributing Material Source

E Curve Left and Up Grade 215 1.35 T021 054 1.475° 69.251 CU Roadway Curvature and Grad

E Curve Right and Up Grade 212 137 7928 1.08| 1288 | 47.4g4 || C408: CU Vision Obscured By

E Curve Left at Hillorest 27| 017 644 008 20200 13631 | C40% CUTraficContral

: - . C410: CU Traffic Control Functioning

E Curve Right at Hillcrest 25 0.16 5bq 0.07 2174 13.500 C411: €U Opposing Lane Separation

E Sag (Bottom) 10 0.06 2539 0.04 1611 3.793 | | C412; CU Trafficway Lanes

Straight at Hillcrest 57 D63 4550 0.&1 1.027 2547 C413: E CU Turn Lanes

Net Applicable 525 338| 25250 338| 1001| o0g2a|| G414 CU One-Way Street

C415: CU Workzone Related
Straight with D Grad 1167 752 55850 am 0539 | -7h424
feIgT it Town rade C416: E CU Workzone Type

Straight with UD Grade 501 581 47655 6.38 0.4911° -88.269 C417 E CU Warkers Present

CUis Unknown 345 222 2893 388 | 0573 | -2536.865 | | C418: E CU Law Enforcement Presentil ,

Straight and Level 10018 6459 | 505145 6761 0.955° | -468.288 | [ Sort by Sum of Max Gain
[ 0 & &

2017-2021 Alabama Integrated Crash Data - Filter = Aggressive Operation vs. Mot Aggressive Operation
C407: CU Roadway Curvature and Grade
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CA07: CU Roadway Curvature and Grade

This is a very interesting display to attempt to fathom the reason that AO crashes occur more at
certain curvature and grade types. Some of the items, such as the level curves, might occur more
frequently on the roadway, and that could account for their higher frequencies. However, this is
generally compensated for by the comparison with the non-AO proportions. In this regard,
Curve Left (or right) at Hillcrest has the highest Odds Ratios, although they are one of the most
infrequent occurrences.
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8.8 C409 CU Traffic Control

All items that had frequencies less than 10 AO crashes were removed. The most significant
over-representation involved the presence of a police officer, which demonstrates that police of-
ficers are being deployed to locations where they are most needed.

B CARE10.21.3 - [IMPACT Results - 2017-2021 Alabama Integrated Crash Data - Aggressive Operation AND Mot CU Traff...
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8.9 C416 CU Workzone Type

AO crashes are under-represented in workzones, their having 96.34% of their crashes outside of
the Workzone as opposed to 94.17% for non-AO crashes. The comparison below is for those
crashes that were recorded to have occurred within workzones. Major construction projects are
clearly the greatest problem in the absolute frequency sense, although they are under-repre-
sented. Lane closures fall a distant second. Interestingly, lane shifts are even fewer, but they do
show a significantly higher proportion than for the non-AO crashes. None of the differences in
the proportions are significant, in most cases because no statistical significance is determined for
items with less than 20 occurrences.
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For general information on aggressive driving from NHTSA and other sources, please see:
http://www.safehomealabama.gov/tag/aggressive-driving/

or http://www.safehomealabama.gov/tag/aggressive-operation/
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