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The National Highway Traffic Safety Administration (NHTSA), responding to
concerns of police organizations, the insurance industry, and safety officials,:
initiated a program of research that would attempt to provide information
regarding the relationship, if any, between the use of traffic radar detection
devices and highway safety. The primary objective of this project was to
gather information that would allow a description of the relationship between
radar detectors and traffic speeds on a broader national scale than previously
available.

‘Vehicle speeds in four states were observed under two conditions: 1) in
the presence of standard K band police traffic radar, and 2) in the absence of
detectable radar. Under both conditions, speeds were measured using traffic
radar. The radar units used for data collection were modified to preclude
detection by commercially available radar detectors.

Speed data were collected during daylight hours from two moving, unmarked
vehicles. The first data collection vehicle was equipped with an undetectable
radar unit, a commercially available radar detector and a Citizens Band radio.
Vehicle speeds were sampled in the moving mode from the on-coming traffic
stream. The second data collection vehicle followed the first, maintaining
approximately a five-mile gap. This vehicle was equipped with a standard,
unmodified traffic radar unit, an undetectable unit and a CB radio. Speeds '
were measured using the undetectable unit while the unmodified, detectable unit -
was transmitting. The speed samples thus obtained were from the same traffic
stream under both undetectable and detectabie radar conditions. This sampling
procedure allowed data collection under the two radar conditions on the same
roadways separated temporally by only a few minutes, with nearly identical
weather and general traffic conditions. Because the only salient distinction
between the two speed surveys conducted on each highway segment was the _
potential for detecting a radar signal, observed differences in traffic speeds
between those samples can reasonably be attributed to the influence of radar.
detectors. Observations of driver response to the onset of a radar
transmission were also made.

Overall, the weight of evidence clearly demonstrated that radar
detectors do have an influence on overall traffic speeds. The observed nature
of this influence is the reduction of the speeds of some vehicles in the

(Continue o~ agditionsl 9lgts)

" REZARTD fci THE DESARTIWEAT OF TRANSPORTATION, NATIONAL MiGHWAY TRAFFIC SAFETY ADMINISTRATION
UNDER COWIRACT KO.1 DINH22-87-C-05111. 1M OPIN1ONS, FINDINCS, AND CONCLUSIONS EXPRESSED
1 TH1S FLBLICATION RRL TMOSE OF THE AUTWORS AND NOT MECESSARILY THOSE OF THE NATIONAL WIGHWAY
TRAFFIC SafFETY ADMINISTRATION."

HS fors 321

iy 1972 , ’



presence of a radar signal. The number of vehicles influenced and the
magnitude of the speed reduction varied as a function of the states sampled,
highway facility type, and vehicle classification. In general, the data show
that speed reductions are seen among a larger portion of the trafftc stream:

- where traffic densities are lower,

- on higher class facilities, where speed limits are higher, and

- for trucks, which are more likely to be equipped with radar detectors
“and CB rad1os

The speed parameters affected when speed reductions were observed include:
the average speed, the proportion of vehicles exceeding the speed limit, and
variability among vehicle speeds. These parameters, in turn, produced
differences in cumulative speed distributions. For some highway types in each
state, neither the cumulative speed distributions nor the separate speed
parameters differed in any way that could be attributable to the use of radar
detectors.

A few aberrant, and perhaps dangerous braking maneuvers were observed that
could be attributable to detector use. Their occurrence was so infrequent that
it was impractical to compute a rate or other meaningful statistic. Those
manuevers that were observed did not result in traffic conflicts or accidents.
It is possible that similar aberrant braking could be exhibited by non-detector
users when suddenly encountering an enforcement symbol.

An assessment of the impact of radar detectors on traffic safety requires
consideration of the assumptions underlying possible relationships between
detector usage and safety. A basic assumption made in most attempts to examine
the relationship between radar detector usage and traffic safety is that
vehicular speed and speed variance is related to crash severtty and/or
occurrence. Given that this assumpt1on is valid, it remains to be demonstrated
that detector usage influences speed in the absence of a detectable radar
signal.

This and other studies have demonstrated that radar detector use is
associated with speed reductions in the presence of a detectable signal. The
critical information that is not known is whether the original higher speeds
were selected because of information made available by the detector or if the
only behavior affected was the subsequent speed reduction.

The potential negative influence of radar detectors on traffic safety may
not be of sufficient magpxtude to warrant the expenditure of the funds
necessary to overcome serious methodological problems that need to be resolved
if the causal re]at1onsh1p between detector use and traffic safety is to be
fully defined.

This is not to be taken as an indication that detector usage has a
positive or even a neutral influence on traffic safety. The authors
1nterpretat1on of the data collected, is, in fact, that the influence of radar
detectors is negative. If they have no other 1nf1uence the use of radar
detectors undermines efforts to increase the perceived 1eve1 of speed
enforcement. This and other as yet unsubstantiated untoward influences of
radar detectors, and perhaps the devices themselves, may well be obviated

through advances in enforcement technology and as a consequences of legal
act1ons
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ADDENDUM

The Impact of Radar Detectors on Highway Safety
Texas Transportation Institute

On Friday, April 21, 1989 the National Highway Traffic Safety Administration
(NHTSA) published in the Federal Register a notice of the availability of the
draft final report of this study and created a file to provide the public with
an opportunity to present comments on the draft report. The closing date for
comments was June 20, 1989. :

A total of 10 organizations and individuals submitted comments to the docket.

Of these, six respondents agreed with all or part of the study, while four
respondents commented in support of the use of radar detectors.

Comments In Support of the Study

The Department of California Highway Patrol (CHP) and the Group United Against
Radar Detectors (GUARD) submitted similar comments on their perceptions
regarding motorists who use radar detectors. The CHP stated that the only
real purpose for radar detectors was to allow speeding motorists to avoid
police radar surveillance and the resulting enforcement action, while GUARD
agreed with the authors statement that the use of radar detectors undermines
efforts to increase the perceived level of speed enforcement.

The National Safety Council commented that they agreed with the authors
statement that radar detectors have a clear, negative effect on traffic
behavior and speed enforcement. The American Trucking Association (ATA) was
also among the respondents commenting in support of the study. ATA restated
their position strongly supporting effective speed 1imit enforcement,
supporting a ban on the use of radar detectors or any other device designed to
circumvent speed 1imit enforcement and encouraged the Federal Highway
Administration to take action to ban the possession and/or use of radar
detectors by drivers of heavy trucks.

The Insurance Institute for Highway Safety (IIHS) submitted 3 comments,
including excerpts from its publication, Status_Report. These excerpts are
entitled "Radar Detectors: Ally of the Law-Abiding," and "many motorists admit
driving faster when they use & 'Fuzz Buster'." IIHS also complimented the
Texas Transportation Institute (TTI) on the design and competency of the study
and urged NHTSA to investigate the potential methods for reducing the impact
of radar detectors. The Commissioner of the Department of Motor Vehicles for
the State of New York commented that she endorses the author's opinion that
radar detectors have a detrimental effect on enforcement and traffic safety
efforts and supports further research on this subject by NHTSA.



Comments In Support of Radar Detectors

Of the four respondents favoring the use of radar detectors, one was from a
citizen who commented that detectors allow citizens to know when their police
officers are nearby should they need any assistance, that they slow drivers in
many instances and that they make drivers aware of speed laws.

The second response in support of radar detectors came from Maxon Systems,
Inc. (MSI), a corporation engaged in the design, manufacture, sale and
d1str1but1on of radar detectors. MSI claimed the study did not establish any
casual relationship between radar detectors and traffic safety. MSI also
questioned the methodology used by the authors in gathering the data and the
accuracy of the measuring devices used (radar guns). Additionally, MSI
asserted that the study failed to establish any direct link between radar
detectors and vehicle travel speeds higher than the driver would normally
select. Finally, MSI commented that the authors made a subjective judgment in
their final conclusions by stating that "the influence of radar detectors is
negative" and requested NHTSA to take several actions, including not
publishing the report and not using the report as a bas1s for a rule-making
but to adopt the authors' recommendation that no further investigation be
undertaken.

RADAR, Inc., the third commenter favoring the use of radar detectors, is a
trade association composed of radar detector manufacturers, distributors and
retajilers, as well as motorists. RADAR commented that the study was
~inconclusive at best and did not provide credible answers to the issue as to
whether there is any relationship between the use of radar detectors and
highway safety. RADAR commehted on what they thought were contradictions and
alleged that the report's results did not support the conclusion. RADAR also
- urged NHTSA to reject the study as the basis for government action.

The fourth dissenter from the study was The Citizens For Rational Traffic
Laws, Inc. who concluded that the report lacked definitive evidence that radar
detector use makes highways less safe and recommended that NHTSA not undertake
any further investigation of the issue.

Conclusion

The factual findings in this report were Timited, as clearly noted in the
"Discussion" chapter of the draft report (Chapter 4.0, pp. 37-41). MWhile the
authors expressed their own personal views on radar detectors (see Section
4.4, p. 41), they also recommended against further expenditure of resources on
the subject given the inherent difficulties of measuring real-world safety
impact in a sufficiently objective manner.

The Agency received very little comment on the factual material and analysis
presented in the draft report. Instead, most of the commenters simply
re-stated their own previously held (and widely known) views on radar
detectors -- some in favor and some opposed -- citing one or more of the
report's limitations to support their respective positions. While NHTSA
appreciates knowing of those policy viewpoints, the comments did not provide a
basis for amending the report. Accordingly, the report is accepted and
published in its entirety.
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1.0 INTRODUCTION

1.1 Objective

The National Highway Traffic Safety Administration (NHTSA), responding to
concerns of police organizations, the insurance industry, and safety officials,
initiated a program of research that would attempt to provide information
regarding the relationship, if any, between the use of traffic radar detection
devices and highway safety. The primary objective of the initia’l project in
this program, which is reported here, was to gather information thal would
allow a description of the relationship between radar detectors and traffic
speeds on a broader national scale than previously available. Im addition,
the contractors were requested to offer any insights they might have, based on
analysis of the data collected during the course of this study and on their
informed opinion, regarding the feasibility of pursuing further study of the
impact of detector use on highway safety. This assessment, necessarily, would
include a review of methodological alternatives that might be used to address
the issue.

1.2 Background

The primary tool used in many jurisdictions for the enforcement of traffic
speed laws is Doppler effect traffic radar. Measurement of the speed of moving
vehicles is made possible with radar by virtue of the fact that the frequency
of a reflected radio wave transmitted by traffic radar is altered in " inear
proportion to the speed of the object off of which it is reflectec. Like any
other radio transmissions, microwaves transmitted by traffic radar can be
received by receivers tuned to the appropriate frequency. Radar detection
devices are specialized radio receivers tuned to respond to the Trecuencies
allocated by the Federal Communications Commission (FCC) for use by traffic
radar and other radio-location devices. Radar detectors receive traffic radar
transmissions and provide a visual and/or audible signal of the radar presence.

It has been hypothesized by traffic law enforcement officials and others
concerned with highway traffic safety that the increasing use of radar
detectors decreases voluntary compliance with speed laws both by those
motorists using detectors and by other drivers in the traffic stream who are
influenced by detector-equipped vehicles, thereby encouraging, if not causing,
excessive traffic speeds in the absence of a detected traffic radar
transmission. Excessive speed, in turn, has been related to increased severity
of accidents that occur, and is posited as a factor contributing to {ncreased
accident frequency. In addition, another negative impact onm highway safety
resulting from detector use has been suggested. That is a presumed increase in
the probability that detector equipped drivers will engage in sudden braking or
other unsafe driving manuevers in response to a detected traffic radar
transmission.

¢

1.3 Related Investigations

While there is no dearth of opinion on the influence of vradar detectors on
traffic speeds, traffic law enforcement, and other aspects of highway safety,
much of the evidence cited to support various viewpoints is, at best, anecdotal
and/or methodologically flawed, and, at worst, reflects particular ideological
or pecuniary interests with little more than a semblance of objectivity.



Several systematic efforts to quantify the influence of radar detectors on
traffic speeds have been undertaken. Three studies employing traffic radar
which was medified to be undetectable by commercially available radar detectors
have been reported.

Based on a relatively small sample, Goodson (in Maryland State Police,
1986) reports mean vehicle speeds measured with undetectable radar to be nearly
3 miles per hour faster than speeds measured at the same Texas Interstate
highway location with standard detectable radar. The proportion of vehicles
exceeding 60 mph decreased by 12 percent when measured with detectable radar
compared with speeds determined using undetectable radar. A similar, but more
extensive study conducted in Maryland and Virginia by the Insurance Institute
for Highway Safety, (Ciccone, Goodson, and Pollner, 1987) also found
statistically significant, though much smailer, differences in mean speeds when
measured in the presence and absence of a radar transmission. The effect of
detectabie radar on speed distributions varied by road and vehicle type.
Reductions in mean speeds as a function of the presence of a detectable radar
transmission were greatest on interstate highways and among tractor-trailers
- and sport/specialty cars. Similarly, the greatest reductions in the proportion
of vehicles exceeding 65 and 70 mph when a detectable signal was present were
seen among these vehicles. The proportion of all vehicles exceeding 65 and 70
mph declined by 20 and 44 percent, respectively, on a Maryland interstate.

Both of these studies monitored speeds at fixed locations with stationary speed
measurement instrumentation. In addition to measuring vehicle speeds, these
efforts also included observations of braking behavior exhibited by drivers of
vehicles suspected of using radar detectors.

A third recent effort to quantify the influence of radar detectors on
traffic speeds was conducted by the present investigators for the Texas
Department of Highways and Public Safety (Pezoldt, 1987, Pezoldt and Brackett,
1987). Speed data were collected on more than a thousand miles of Texas
highways with 55 mph posted speed 1imits under two conditions: 1) in the
presence of conventional traffic radar and 2) in the absence of detectable
radar. Under both conditions, speeds were measured with radar modified to be
undetectable as in the Goodson and Insurance Institute for Highway Safety
studies. Unlike those efforts, however, data were collected in the moving
radar mode from the oncoming traffic stream. The highways sampled included
urban and rural interstates, two and four lane state and U.S. highways and
farm-to-market roads. For all vehicle classifications combined, small but
significant decreases were observed in means speeds when measured in the
presence of a detectable radar signal on all highway types. These differences
were primarily a function of higher mean truck speeds when the radar signal was
not detectable. The influence of radar detectors on speeds was also observed
in traffic speed distributions. Markedly different speed profiles were
observed when detectable radar was present than when it was not. For example,
on all highways combined, 16.5 percent of the truck speeds sampled exceeded 65
mph when a radar signal was not detectable, compared to 5.5 percent in the
presence of detectable radar, a three-fold change. The proportion of trucks
exceeding 70 mph, while very small under both conditions, was more than four
and a half times greater when measured in the absence of detectable radar than
when a detectable radar transmission was present. Although the observed
differences were less pronounced than for trucks, the proportion of passenger
vehicles exceeding 70 mph was significantly greater when radar was not
detectabiz. Overall, the greatest impact of detectable radar, and presumably
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of radar detector use, was apparent among drivers of passenger vehicles in the
highest speed categories (>70 mph) and among drivers of commercial trucks. The
Texas study provided the basic model for the project reported here.

In a recently reported study conducted in Kentucky (Pigman, Agent, Deacon
& Kryscio, 1987) an attempt was made to take advantage of the speed reducing
influence of radar detectors in the presence of detectable radar transmissions.
Automated data collection at existing speed monitoring stations and manual
time-distance techniques were used to measure speeds in the presence and
absence of both unmanned radar and active police speed enforcement.
Statistically significant reductions in the number of vehicles exceeding speed
levels in five mph increments from 65 to 80 mph were observed when “radar on"
speeds were compared to expected speeds with no radar present. Also, the
variability of vehicle speeds was decreased significantly in the presence of a
radar transmission.

Pigman, et al also compared accident data for the three years prior to and
one year after the installation of unmanned radar in the Kentucky study. A
reduction in both truck-related and speed-related accidents was observed in the
post-radar period. The period after the installation of unmanned radar,
however, coincided with the diversion of through trucks off a portion of the
highway section studied.

In another effort to determine if radar detectors have an influence on
traffic safety, a telephone survey conducted by Yankelovich, Skelly and
White/Clancy Shulman, Inc. (1987) was undertaken to provide a comparison of the
accident rates of radar detector users and non-users. Based on self reports,
the results of this survey indicate that although radar detection device users
reported more accidents in the year preceding the survey than non-users, the
mileage-adjusted crash rate of detector users is considerably lower than that
of non-users. Users drive an average of 233,933 miles between accidents
compared to 174,554 miles for non-users. The basic conclusion drawn from the
survey, that detector users have fewer accidents per mile than non-users, has
been challenged by Lund (1988) on sampling and logical grounds. The sampling
problems identified by Lund include the reported discrepancies in the age,
gender, socioeconomic, and miles driven per year distributions of the user and
non-user samples. Also important to crash rates, but unreported among the
survey respondents, are the types roads travelled. In addition to these
sampling issues, Lund suggests that the comparison between crash rates of
detector users and non-users does not address the more pertinent issue of
whether the crash rates of detector users would be different if they did not
use radar detection devices.

The implications of the studies noted briefly here are addressed further
in Section 4 along with the discussion of the results of the present
investigation.



2.0 HETHOD

2.1 Speed Data Collection Procedure

Vehicle speeds in four states were observed under two conditions: 1) in
the presence of standard K band police traffic radar, and 2) in the absence of
detectable radar.

Under both conditions, speeds were measured using traffic radar. The
radar units used for data collection were modified to preclude detection by
commercially available radar detectors. Radar detectors now in service are
predominantly of the superheterodyne type. These receivers are characterized
by narrow band widths and high sensitivity. They are sensitive to
transmissions in the K (24.150 GHz) and X (10.525 GHz) band frequencies
allocated by the Federal Communications Commission for police radar
transmitters and other radio location services. Typically, radar detectors
will receive signals +/- 100 MHz around these frequencies. The radar
transmitters used for measuring vehicle speeds in this project were tuned to a
frequency outside those received by radar detectors. The modifications to the
radar units result in speed indications that are consistently higher than those
of unmodified radar. Thus, the speeds collected were inflated by a small
amount compared to speeds measured with unmodified radar. Although all speed
.comparisons conducted for this project are relative, the speed data were
adjusted to account for this measurement error before analysis. All speed data

presented in this report have been adjusted.

Speed data were collected during daylight hours from two moving, unmarked
vehicles. The first data collection vehicle was equipped with an undetectable
radar unit, a commercially available radar detector and a Citizens Band radio.
Vehicle speeds were sampled in the moving mode from the on-coming traffic
stream. No data were collected when the radar detector indicated that police
radar or other radio transmissions to which the detector is sensitive were
present. The second data collection vehicle followed the first, maintaining
approximately a five-mile gap. This vehicle was equipped with a standard,
unmodified traffic radar unit, an undetectable unit and a CB radio. Speeds
were measured using the undetectable unit while the unmodified, detectable unit
was transmitting. The speed samples thus obtained were from the same traffic
stream under both undetectable and detectable radar conditions. This sampling
procedure allowed data collection under the two radar conditions on the same
roadways separated temporally by only a few minutes, with nearly identical
weather and general traffic conditions. The majority of vehicles sampled were
included in both conditions, albeit at different positions on the highway. The
logic of the approach employed and its implications for evaluating the
influence of radar detectors on traffic speeds is simple and straightforward.
If the only salient distinction between the two speed surveys conducted on each
highway segment is the potential for detecting a radar signal, then observed
differences in traffic speeds between those samples can reasonably be
attributed to the influence of radar detectors.

Under both radar conditions, only free flowing vehicies were sampled. The
proportion of vehicles in the traffic stream for which speeds were ascertained,
therefore, varied as a function of traffic volume. On low volume, rural two
lane highways, virtually 100 percent of the vehicles were sampled. On high
volume roadways the proportion of the total stream sampled was considerably
smaller.



Speed surveys from previous research have shown that speeds of cars and
trucks produce two distinct distributions on most roadways. Conseqguently, for
purposes of clarity and analytic precision, each vehicle sampled was classified
as a passenger vehicle or a truck. Passenger vehicles included automobiles,
pickup trucks, small vans and recreational vehicles. A large majority of the
vehicles classified as trucks were 18-wheel tractor/ semi-trailer combinations.
Also included in the truck classification were straight trucks, and other
commercial freight hauling and service vehicles. Neither buses nor motorcycles
were included in the sample. Vehicle classification and speeds were vrecorded
directly on data forms or, in some cases, recorded on audio tape and
subsequently transcribed.

2.2 Data Collection Sites

Vehicle speeds were sampled from as broad a geographical distribution
nationwide as practicable within project constraints. In each geographical
area surveyed, the sample included rural roadways with different speed limits,
particularly 65 and 55 mph, a mix of functional classifications, encompassing
interstate highways, non-interstate multi-lane limited access roads, and two
and four lane highways with at-grade intersections. High volume urban highways
and city streets with frequent traffic control devices were also sampled,
though to a lesser extent.

Since the primary tenor of this study was descriptive, the roadways on
which speed surveys were conducted provide neither a true random sample of all
U.S. highways nor a sample stratified by, for example, traffic volume or
functional classification. Such samples would have included a very large
proportion of urban roadways and of secondary rural highways that in the
aggregate carry a large proportion of traffic nationwide, but which
individually carry low volumes.

2.2.1 Sample States. Initially, three states, Ohio, New York, and New
Mexico were selected for inclusion in the speed surveys. These states were
chosen, in consultation with NHTSA, to provide a geographically broad sample
nationwide. Because of a concern that low traffic volumes in New Mexico would
preclude efficient sampling, speed samples were taken in west Texas as well.

In addition to providing a broad geographic sample, these states also provided
the opportunity to sample speeds on rural interstate highways with different
legal speed limits. The 1987 Surface Transportation and Uniform Relocation Act
included a provision that allowed the states to raise the speed limit above the
previous 55 mph maximum on certain rural interstate highways. As of the data
collection periods, the sample states had responded differently to the new
speed provision. New York has retained the 55 mph speed 1imit on all
interstate highways. New Mexico raised the speed 1imit to 65 mph on all
eligible highways for all vehicles. Both Ohio and Texas instituted
differential speed limits for passenger vehicles (65 mph) and trucks (55 and 60
mph in Ohio and Texas respectively) on rural interstates.

2.2.2 Sample Highway Segments. Speed surveys were conducted on 118

roadway segments comprising a total of more than 3,200 highway miles in the
four states. The length of survey segments ranged from as short as 3 miles for
low speed urban streets and short speed-zoned sections of rural highways, to as
long as 82 miles for essentially uninterrupted stretches of rural interstate
and other primary highways. The highways sampled are categorized in Table 2.1
by facility type and speed limit. Identification of each individual segment is



Table 2.1 Highﬁay facilities sampled in Ohio, New York, Texas and New Mexico.

OHIO

65/55 mph Interstates
55 mph Interstates

55 mph 4 Lane Divided
55 mph 2 Lane

50 mph 2/4 Lane

45 mph 2/4 Lane

40 mph 2/4 lane

35 mph 2/4 Lane

25 mph 2/4 Lane

TEXAS

65/60 mph Interstates
.55 mph Interstates
_ 55 mph 4 Lane Divided
55 mph 2 Lane

NEW YORK

55 mph Interstates

55 mph 4 Lane Divided
55 mph 2/4 Lane

50 mph 2 Lane

45 mph 2/4 Lane

40 mph 2/4 Lane

35 mph 2/4 Lane

30 mph 2/4 Lane

NEW MEXICO

65 mph Interstates

55 mph Interstates

55 mph 4 Lane Divided
55 mph 2 Lane

55 mph 2/4 Lane {urban)
45 mph 2/4 Lane

40 mph 2/4 Lane

35 mph 2/4 Lane



provided in Appendix A. The legal speed on the roadways sampled ranged from 25
to 65 mph. As previously indicated, the majority of the sample data was
collected on rural interstates and 55 mph rural highways. To a lesser extent,
Tower speed roadways, including urban streets, were also sampled.

2.3 Speed Data Analysis

Speed 1imits, enforcement, and other roadway and traffic characteristics
varied considerably from state to state, consequently no attempt was made to
aggregate the data across states. Within each sample state, speed data were
grouped across segments into highway facility groups with similar attributes.
These groups are identified in Table 2.1 for each of the four sample states.
Speed distributions within each facility group are analyzed separately for
passenger vehicles and trucks.

The cumulative speed distributions of each highway facility group were
subjected to a Kolmogorov-Smirnov two-sample test. This test provides a means
to determine whether two independent samples, in this case speed samnies
collected when a detectable radar signal was either present or absent, have
been drawn from the same population or populations with the same cis¢ribution.
If the availability of a detectable radar signal has no influence on traffic
speeds, the cumulative distributions of the two should be fairiy close to each
other since each should show only random deviations from the populalion
distribution. If, on the other hand, the two sample cumulative distributions
reveal a substantial difference at any point on the distribution, the samples
likely come from different populations. The two-tailed test employed here is
sensitive to any differences in the distributions, including central tendency,
dispersion, and skewness (Siegel, 1956). If the two samples were drawn from
different populations, further analyses were conducted to determine the nature
of the difference. For ease of exposition, the speed distributions will
henceforth be referred to as "detectable" and "undetectable” with regard to the
presence or absence of a detectable radar transmission when.the sample data
were collected.

Three parameters of significantly different detectable and undetectable
distributions were evaluated: average speed, characterized by the mean;
differences in the proportion of vehicles exceeding selected 5 mph speed
increments; and speed variability, as represented by the standard deviation and
variance. Differences in mean speeds and in the proportion of vehicles
exceeding various speeds as a function of the presence or absence of a
detectable radar transmission were assessed by two-tailed z tests of means and
proportions, respectively. Sample variances were subjected to F tests to
evaluate the significance of any differences in variability.

2.4 Observations of Driver Control Behavior

As noted previously, it has been suggested that radar detectors may
influence other driver behaviors in addition to selected speed. Ciccone, et al
(1987) report a high incidence of sudden braking among vehicles judged to be
using detectors. Similar observations were made in the present effort.

Observations of driver response to the onset of a radar transmission were
made from both stationary positions, including highway access roads,
overpasses, and highway shoulders, and from moving vehicles. In the latter
case, two vehicles travelling slightly slower than the traffic stream were
deployed. In the lead vehicle, a detectable radar unit with the antenna
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pointing rearward was intermittently activated. Observers in the trailing
vehicle, equipped with a radar detector, observed the behavior of vehicles
interposed between the two test cars at the onset of radar transmission.



3.0 RESULTS

In all, the speeds of more than 30,000 vehicles were observed. Of these,
66% were classified as passenger vehicles and 34% were trucks. Summary
descriptive statistics for the detectable and undetectable sample distributions
obtained from the various highway facility groups in each state are provided in
Tables Bl through B29 in Appendix B. For each sample, the number of vehicles
sampled, mean speed, standard deviation, and percentage of vehicles exceeding
five mph incremental speed levels are provided for all vehicles combined and
for passenger vehicles and trucks separately. A1l subsequent analyses were
performed separately for the two vehicle classifications.

3.1 Comparisons of Detectable and Undetectable Speed Distributions.

The results of the Kolmogorov-Smirnov tests are summarized in Table 3.1.
Detailed statistical tables for each of the tests and a complete listing of the
cumulative speed distributions are provided in Appendix C and D, respectively.
As is evident from inspection of the table, observed differences in detectable
and undetectable speed distributions are not identical among the four sample
states and vary as a function of facility group and vehicle type. The volume
of truck traffic on low speed roads is generally quite small. Insufficient
numbers of trucks were observed on the low speed roads sampled to allow
meaningful statistical analysis.

3.1.1 Interstate Highways. The presence of a detectable radar
transmission resulted in statistically significant differences between the
detectable and undetectable cumulative speed distributions in all sample states
for both passenger vehicles and trucks on those rural interstate highways with
the fastest legal speed 1imits. Detectable and undetectable speed
distributions on these highways are compared graphically in Figures 3.1 - 3.4
for each of the sampled states. Although the Kolmogorov-Smirnov test is
performed on the cumulative distributions, observed speeds are displayed in
these figures as density functions for five mph speed groups. In New York,
Texas, and New Mexico the undetectable distribution is shifted to the right
(higher speeds) relative to the detectable distribution for both passenger
vehicles and trucks. In Ohio this shift is reversed for the passenger vehicle
distributions. On the Ohio rural interstates sampled, the overall speed
distribution for passenger vehicles appears higher when a detectable radar
transmission is present.

The speed distributions for those interstates sampled in Ohio, Texas and
New Mexico on which the speed Timit is 55 mph for all vehicles are shown in
Figures 3.5 - 3.7. These are more urban interstates. As such, they did not
qualify for the increased speed limit as did rural interstates. Differences in
the passenger vehicle distributions are statistically significant for the
roadways sampled in New Mexico, but not in Ohio and Texas. Analysis of truck
speed distributions reveals the opposite result. Truck distributions in Ohio
and Texas differ significantly as a function of radar condition, whereas in New
Mexico they do not.

3.1.2 Non-Interstate 55 mph Highways. Significant differences in
cumulative speed distributions due to radar condition were observed on two and
four lane non-interstate highways in Texas and New Mexico, but not in Ohio or
New York.




Table 3.1 Summary of results of Kolmogorov-Smirnov tests

D Max is significant at <.05 level for facility classifications
and vehicle type indicated by X.

STATE FACILITY CLASSIFICATION PASSENGER VEHS. TRUCKS

OH 65/55 mph Interstates X X
55 mph Interstates X
55 mph 4 Lane Divided
55 mph 2 Lane
50 mph 2/4 Lane NA*
45 mph 2/4 Lane NA
40 mph 2/4 lane NA
35 mph 2/4 Lane X NA
25 mph 2/4 Lane X NA
NY 55 mph Interstates X X

55 mph 4 Lane Divided
55 mph 2/4 Lane

50 mph 2 Lane NA
45 mph 2/4 Lane NA
40 mph 2/4 Lane NA
35 mph 2/4 Lane NA
30 mph 2/4 Lane X NA
@ ' '65/60 mph Interstates X X
- . 55 mph Interstates - X
- 55 mph 4 Lane Divided X X
55 mph 2 Lane : X
NM 65 mph Interstates X X
: 55 mph Interstates X
55 mph 4 Lane Divided X
55 mph 2 Lane X
55 mph 2/4 Lane (urban) NA
45 mph 2/4 Lane X NA
40 mph 2/4 Lane NA
35 mph 2/4 Lane NA

*Not analyzed, insufficient sample size.
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Figure 3.1. Speed distributions on Ohio 65/55mph interstates
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Figure 3.3. Speed distributions on TX 65/55 mph interstates.
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Figure 3.7. Speed distributions on NM 55 mph interstates.
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The distributions for Texas and New Mexico are illustrated in Figures 3.8
-3.11. In Texas, differences were observed for trucks on both four and two
lane 55 mph highways. Passenger vehicle distributions differ significantly
only on the four lane facilities. In New Mexico, passenger vehicle
distributions differ significantly on both four and two lane highways, whereas
“the differences observed in truck speed distributions are not statistically
significant.

3.1.3 Low Speed Roads. Cumulative speed distributions differed

significantly as a function of radar condition on some lower speed roads in
‘Ohio, New York and New Mexico. Distributions of passenger vehicle speeds, as
“shown in Figure 3.12, are different on 25 and 35 mph urban streets sampled in
Ohio. ‘The detectable distributions for these facilities are shifted toward
“lower speeds. The passenger vehicle distributions for New York 30 mph roadways

. exhibit a similar shift, as shown in Figure 3.13. Figure 3.14 depicts the
_distributions for cars sampled on New Mexico 45 mph facilities. In this case,

‘the relationship between detectable and undetectable distributions is reversed.
The overall distribution observed in the presence of a radar transmission is
~skewed toward higher speeds relative to the undetectable distribution.

3.2 Comparisons of Mean Speeds and Proportion of Vehicles Exceeding Speed
‘Levels. . ' _

' The results of additional analyses are provided for those highway facility
groups noted above for which statistically significant differences in the
cumulative speed distributions were observed.

2 - ;;]3;2;1 _Interstate Highways. Mean speeds and the percent of vehicles
‘exceeding speed levels in five mph increments under both radar conditions are

- provided in Table 3.2 for the interstate highways sampled that exhibited

- significant differences between undetectable and detectable distributions.
"~ Also shown are the absolute differences between these parameters as a function

.of the two conditions. In all cases, the mean speeds observed on the
interstate highways differ significantly (p<.05) as a function of radar
condition. On New York, Texas and New Mexico interstates, the mean speeds
observed in the presence of detectable radar were lower than those observed
when no radar transmission was detectable. For passenger vehicles, these
differences ranged from 1.6 to 2.6 mph. Differences in mean truck speeds
ranged from 1.3 to 3.7 mph. In Ohio, mean speeds of trucks on 65/55 mph
interstates were 1.48 mph lower in the presence of radar. Average truck speeds
on 55 mph interstates did not differ significantly. Nor were significant
differences in mean passenger vehicle speeds observed on either 65 or 55 mph
Ohio interstates as a result of the introduction of detectable radar.

Results of the analysis of the proportion of vehicles exceeding five mph
incremental speed levels follows a pattern similar to that for mean speeds.
Statistically significant decreases in the proportion of both cars and trucks
exceeding the speed 1imit were observed on all interstate highway groups
sampled in New York, Texas and New Mexico and in trucks on Ohio interstates
when detectable radar was present. No significant change in the proportion of
passenger vehicles speeding was observed on Chio 55 mph interstates. On 65 mph
highways in Ohio, an increase in the proportion of cars exceeding 65 mph was
observed in the detectable sample. Only the proportion of cars exceeding the
1imit by more than ten mph is statistically smaller on these roads under the
undetectable condition.
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Figure 3. 13. Speed distributions on NY 30 mph roads.
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Table 3.2. Differences in mean speeds and proportion of vehicles exceeding
the speed limit on rural interstate highways as a function of radar condition.

SPEED VEHICLE RADAR PERCENT
STATE LIMIT TYPE COND. N MEAN >55 >60 >65 >70 >75
. D 2253 63.19 95.03 77.98 40.26 6.48 .53
OH 65/55 PASS ] 2049 63.15 94.49 69.99 35.58 7.32 1.12
Difference .04 .54 7.99* 4.68* -.84 -.59*
)] 2312 56.50 71.76 16.22 1.95 .09 .00
OH 65/55 TRUCK U 2197 57.98 75.83 27.08 4.14 .36 .05
Difference -1.48* -4.07* -10.86* -2.19* -.27 -.05
OH 55 PASS D & U distributions not significantly different
D 330 54.89 53.94 6.67 .00 .00 .00
OH 55 TRUCK U 292 54.45 40.75 12.33 1.37 .00 .00
Difference .44* 13.18* -5.66* -1.37* .00 .00
D 1401 61.42 89.94 63.38 28.41 2.78 .30
NY 55 PASS 1] 1274 63.59 895.45 78.81 35.16 6.04 g1
Difference -2.17* -5.51* -15.43* -6.75* -3.26* -.41
D 910 57.22  73.52  26.92 4.62 .22 .00
NY 55 TRUCK U 894 59.27 81.99 40.04 8.61 .89 .11
Difference -2.05* -8.47* -13.12* -3.99* -.67 -.11

*indicates significant difference between detectable and undetectable, p<.05.

Cont inued on next>page
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STATE

™
TX
™

RS
NM
N

NM

NM

Table 3.2. (Continued from preceding page)

SPEED
LIMIT

65/60

65/60

55

55

65

55

55

VEHICLE
TYPE

PASS

TRUCK

PASS

TRUCK

PASS

'PASS

RADAR PERCENT
COND. N MEAN >55 >60 >65 >70. >75

D 393 62.11  90.84  74.05  32.8 4.33 .25

u 404  63.67  94.55  78.47  45.30 8.66 1.98
Difference -1.56*  -3.71*  -4.42  -12.48*  -4.33* -1.73*

D 346 58.30  83.82  32.66 4.34 .29 .00

] 328 61.32  92.38  59.15  22.87 6.10 .61
Difference -3.02*  -8.56* -26.49* -18.53*  -5.81*  -.6l

D & U distributions not significantly different

D 56  55.24  62.50  14.29 .00 .00 .00

U 65 58.92  86.15  46.15  12.31 .00 .00
Difference -3.68* -23.65* -31.86* -12.31* .00 .00
0 , 1086  63.09  93.09  73.39  39.78 9.67 1.66

u : 1155  64.78  93.33  80.17  54.20  15.84 3.72
Difference -1.69%  -.24 -6.78* -14.42*  -6.17*  -2.06*
St el slizz 90.85  67.65 | 21.41 - 2.29 .33
Syt 0 598 .62.52 . 88.80  71.07 . 39.46  10.87. - 2.17
© Difference =~ . = -1.30* 2,05  -3.42  -18.05* . -8.58*  -1.84*
D . 225 58.24  70.67  43.5  12.89 .89 .00

u 209 60.79  82.78  60.26  26.32 3.83 1.44
Difference -2.55*  -12.11* -16.70* -13.43*  -2.94* -1.44

TRUCK

D & U distributions not significantly different

*indicates significant difference between detectable and undetectable, p<.05.
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. A useful way to capture both the direction and magnitude of the influence
of detectable radar on the proportion of vehicles travelling at the various
speed levels is to construct a ratio of the undetectable (U) and detectable (D)
distributions within each speed level. If no differences in speeds were
observed as a function of radar condition, the ratios of the proportion of
vehicles in a speed category when observed in the absence of radar to the
proportion observed in the presence of a detectable transmission would in all
cases be 1.0 except for small variations due to sampling error. A ratio
greater than 1.0 would result if the proportion of vehicles was greater in the
U sample than in the D sample. If the ratio is less than 1.0, then the reverse
is true. Because the frequency of vehicles travelling in each higher speed
group becomes increasingly smaller, the absolute differences due to radar
condition also become progressively smaller in the higher speed levels. The U:D
ratios allows a direct comparison of the relative effect of radar at the
various speed levels. Caution must be used in interpreting these ratios,
however, since they depict proportionally larger differences within
progressively smaller groups of vehicles at the higher speed levels.

Figure 3.15 illustrates the U:D ratios for vehicles observed on the
highest speed 1imit interstate highways sampled in each of the states. Ratios
are shown only for those speed levels at which the underlying difference
between U and D samples was determined to be statistically significant. With
the exception of the ratios for passenger vehicles on Ohio interstates, all of
the ratios are greater than 1.0. Among passenger vehicles, the ratios for all
cars exceeding the speed 1imit by more than five mph are 1.24 in New York, 1.64
in New Mexico, and 2.0 in Texas. For trucks, the ratios for speeds greater
than five mph over the speed limit are 1.49, 1.67, 4.75, and 5.27 for New York,
Ohio, New Mexico and Texas, respectively. The ratios increase at the higher
speed levels, indicating the proportionally greater impact of detectable radar
at higher speeds. The proportion of passenger vehicles exceeding 65 mph in
Ohio is significantly larger when radar was detectable. The associated ratio
is 0.88. However, the proportion of cars exceeding 75 mph, while very small,
is more than twice as great when no radar is detectable.

Figure 3.16 depicts the U:D ratios for the 55 mph interstates sampled in
Ohio, Texas and New Mexico. Again, ratios are shown only for those speed
levels where significant differences were found between the detectable and
undetectable distributions. In some cases, at the highest speed levels, no
ratio is shown because no vehicles in the detectable sample were observed at
those speeds. The U:D ratio in that case is indeterminate. As indicated in
Figure 3.16, the proportion of trucks on Ohio 55 mph interstates exceeding the
speed T1imit by more than five mph was nearly twice (1.85) as great when radar
was not detectable than when a detectable signal was transmitted. On
comparable Texas highways, the proportion of trucks exceeding the speed limit
by more than five mph was more than three times as great when no radar was
detectable. In New Mexico the truck ratios are of comparable magnitude but do
not reach statistical significance. For passenger vehicles, the U:D ratios for
vehicles exceeding the speed limit by more than five and ten mph are 1.38 and
2.04, respectively.

3,2.2 Non-Interstate 55 mph Highways. Results of the comparison of mean
speeds and proportion of vehicles exceeding the speed levels for detectable and
undetectable speed samples taken on non-interstate 55 mph rural highways are
summarized in Tables 3.3. As shown previously, the differences between
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OHIO
65/55 MPH INTERSTATES
RATIO OF U & D DISTRIBUTIONS

RATIO U%:D%
2.5

1

66 *80 *65 ’70 ’75
VEHICLE SPEED

I PASS VEH TRUCKS
Ralloi |ho§m only for speed levels at
which U 4 D distributions differ l.lcnlf.
- TEXAS
65/60 MPH INTERSTATES
RATIO OF U & D DISTRIBUTIONS

RATIO U%:D%
25

1217 >80 *66 >70 76

VEHICLE SPEED
R PASS VEH TRUCKS

Ratios shown only for spaed levels at
which U & D distributiong differ aignif.

NEW YORK
65 MPH INTERSTATES
RATIO OF U & D DISTRIBUTIONS

RATIO U%:D%
2.5

55 »680 »85 »70

VEHICLE SPEED
Wl PASS VEH TRUCKS

Ratios shown only for speed levels at
which U & D diatributions differ signif.

NEW MEXICO
65 MPH INTERSTATES
RATIO OF U & D DISTRIBUTIONS

7 RATIO U%:D%

»60 st >70 76
VEHICLE SPEED

Bl PASS VEH TRUCKS

Ratios shown only for speed lavels at
which U & D distributions differ signif.

Figure 3.15 U:D ratios for highest speed interstates
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OHIO
§5 MPH INTERSTATES
RATIO OF U & D DISTRIBUTIONS

2 RATIO U%:D%

>80 *85
VEHICLE SPEED

TRUCKS

Ratios shown only for speed levels at
which U & D distributions differ signif.

TEXAS
65 MPH INTERSTATES
RATIO OF U & D DISTRIBUTIONS

RATIO U%:D%
3.6

>80 »85
VEHICLE SPEED

N TRUCKS

Ratios shown only for speed levels at
which U & D distributions ditfer signif.

-

NEW MEXICO
55 MPH INTERSTATES
RATIO OF U & D DISTRIBUTIONS

s RATIO U%:D%

66 >80 85

VEHICLE SPEED

»70

B PASS VEH

Ratios shown only for apeed levels at
which U & D distributions differ signif.

Figure 3.16 U:D ratios for urban interstates
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STATE

TX

STX

X

NM

NN
-OH
OH
OH
OH
NY

NY

NY
NY

NY
NY

Table 3.3.

limit on non-interstate 55 mph highways as a function of radar condition.

SPEED
LIMIT

55

55

55

55

55

55

55
55

55
55
55
55

55
55

55
55

TRAVEL
LANES

4 DIV.

4 DIV.

4 DIV.

4 DIV.
4 DIV.

4 DIV.
4 DIV.

2/4
2/4

VERICLE
TYPE

PASS

TRUCK

PASS

TRUCK

PASS

TRUCK
PASS
TRUCK
PASS
TRUCK
PASS

TRUCK

PASS
TRUCK

PASS
TRUCK

*indicates significant difference between detectable and undetectable, p<.0S.

Differences in mean speeds and proportion of vehicles exceeding the speed

RADAR PERCENT

COND. N MEAN >55 >60 >65 >70 >75
D 516 58.79 78.68 38.76 14.92 2.33 .39
U 528 59.73 82.77 50.00 16.67 3.22 .12
Difference -.94*% -4.08 -11.24* -1.75 -.89 .73
D 135 56.67 68.89 27.41 5.19 .00 .00
u 141 60.91 80.07 62.41 21.28 7.80 .00
Difference -4.24* -21.18* -35.00* -16.09* -7.80* .00
D & U distributions not significantly different

D 4] 54.66 51.22 9.76 2.44 .00 .00
] 36 58.88 83.33 58.33 5.56 .00 .00
Difference -4.22* -32.11* -48.57* -3.12 .00 .00
D 260 58.35 70.77 39.62 14.23 3.85 1.54
U 211 60.39 83.41 51.18 24.64 3.32 .47
Difference -2.04*  -12.64* -11.56* -10.41* .53 1.07

D & U distributions not significantly different
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undetectable and detectable speed distributions on these highways reached
significance only in Texas and New Mexico. Truck speeds on both two and four
lane highways in Texas averaged more than 4 mph faster when radar was not
detectable. Mean passenger vehicle speeds were significantly higher, but by
only 0.9 mph, in the undetectable condition on the four lane divided
facilities. Passenger vehicle speeds on the comparable New Mexico roadways
averaged about 2 mph faster in the absence of radar. Average truck speeds on
these roads were also about 2 mph greater in the undetectable sample, but these
differences failed to reach statistical significance.

Significant differences between the detectable and undetectable
distributions in terms of the proportion of vehicles exceeding the speed limit
by various amounts are illustrated by the U:D ratios shown in Figure 3.17. The
proportion of trucks exceeding the speed 1imit by more than five mph was more
than twice as large when speeds were measured in the absence of detectable
radar on the four lane highways and nearly six times greater on two lane roads.
In New Mexico differences between the two radar conditions did not reach
statistical significance due to the small sample sizes. The proportion of
passenger vehicles exceeding the speed limit by more than five and ten mph was
greater among the undetectable sample.

3.2.3 tow Speed Roads. Differences between the detectable and
undetectable speed distributions on low speed urban roadways reached
statistical significance on the 25 and 35 mph roadways in Ohio, the 30 mph
segments in New York, and the 45 mph road in New Mexico. The results of the
analyses of these speed distributions are shown in Tables 3.4 and Figure 3.18.
Average passenger vehicle speeds were 3 and 1.8 mph faster on the 25 and 35 mph
Ohio streets when radar was not detectable. Paradoxically, the average speed
of cars on the New Mexico 45 mph road was 3.6 mph faster when radar was
detectable.

The proportion of cars exceeding the speed 1imit by more than 10 mph was
more than twice as large on the Ohio 25 mph facility when radar was not
detectable. Smaller, but still significant, increases in the proportion of
cars exceeding the speed 1imit by more than five mph were observed on the Ohio
35 and New York 30 mph facilities when no radar was detectable. On the New
Mexico 45 mph facility, the U:D ratio for cars travelling greater than 55 mph
is 0.28. This indicates that more than three times as many cars exceeded the
speed limit by more than 10 mph when radar was detectable.

3.3 Speed Variance as a Function of Radar Condition

Comparisons of the variation of speeds as a function of radar condition
were made for those facility groups for which the detectable and undetectable
cumulative distributions differed significantly. An F statistic was used to
compare the variances (the square of the standard deviations) for the speeds
collected in the presence and absence of detectable radar. The results of
these comparisons are shown in Table 3.5. For trucks, variability is reduced
when a detectable signal is present. This reduction is statistically
significant on the interstate highways with the fastest speed limits in each of
the sampled states and on 55 mph interstates in Ohio. Differences in speed
variability among passenger vehicles are less uniform. Variability was
significantly reduced among cars when detectable radar was present on 65 mph
interstates in New Mexico and 55 mph four lane roads in Texas. On New York
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TEXAS
65 MPH 4 LANE DIVIDED
RATIO OF U & D DISTRIBUTIONS

§ PATIO US.D%

56 80
' VEHRICLE SPEED

Hl PASS VEH TRUCKS

» Ratios ;hown only for spsed levels at

~ whichU & p»:dlvatt"‘lbul!orbu difter. nfgn}l, S

~ NEW MEXICO

.. 65 MPH 4 LANE DIVIDED
RATIO OF U & D DISTRIBUTIONS

, RATIO UN:D%

1.5

05 -

*56 60 »85
VEHICLE SPEED

B PASS VEH

Ratios shown only for speed lavela at
which U & D distributions differ signif.

TEXAS
55 MPH 2 LANE
RATIO OF U & D DISTRIBUTIONS

7 RATIO U%:D%

’55 *80
VEHICLE SPEED

-
T

TRUCKS

Ratios shown only for speed levels at
which U & D distributions ditfer signif.

NEW MEXICO
55 MPH 2 LANE
RATIO OF U & D DISTRIBUTIONS

RATIO U%:D%

1.8

*56 80 85
VEHICLE SPEED

Il PASS VEH

Ratios shown only for apead levels at
which U & D distributions difter signif.

Figure 3.17 U:D ratios for 55 mph non-interstate highways
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STATE

OH

OH

NY

NM

- OH

OH
OH

NY
NY
NY

NM
NM
NM
NM
NY

Table 3.4.

Differences in mean speeds and proportion of vehicles exceeding

the speed limit on low speed roadways as a function of radar condition.

SPEED
LIMIT

25

35

30

45

50
45
40

45
40
35

S5urban
40
35
55
55

TRAVEL
LANES

2/4

2/4

2/4

2/4

2/4
2/4
2/4

2/4
2/4
2/4

2/4
2/4
2/4
2/4
2/4

VEHICLE RADAR PERCENT

TYPE COND. N MEAN >25 >30 >35 540 >45 >50 >55 >60
D 185 31.44 91.89 62.16 20.54 3.78 1.08 - - -

PASS u 100 34.44 96.00 81.00 52.00 15.00 .00 - - -
Difference -3.00* -4.11 -18.84*  -31.46* -11.22* 1.08 - - -
] 420 38.02 - - 68.10 36.90 15.00 2.14 .00 -

PASS v 278 39.82 - - 78.78 50.36 22.30 3.96 12 -
Difference -1.80* - - -10.68* -13.46* -7.30* -1.82 -.72 -
0 307 33.52 - 68.73 40.07 17.59 3.91 .00 - -

PASS u 238 35.39 - 82.77 54.20 23.95 7.56 1.26 - -
Difference -1.87* - -14.04* -14.13* -6.36 -3.65 -1.26 - -
0 46 49,55 - - - 71.74 56.52 23.91 8.70

PASSS U 60 45.97 - - - 63.33 23.33 6.67 1.67
Difference 3.58* - - - 8.41 33.19 17.24* 7.03

PASS
PASS
PASS

PASS
PASS

PASS D & U distributions not significantly different

PASS
PASS
PASS
PASS
PASS

*indicates significant difference between

detectable and undetectable, b<.05.



OHIO
25 MPH
RATIO OF U &D DISTRIBUTIONS

s RATIO U%:D%

--
1

»30 »35 >40
VEHICLE SPEED
I PASS VEH
Ratios shown only for spsed levels at

which U & D distributions differ signif.

NEW YORK
. 30 MPH
- RATIO OF U & D DISTRIBUTIONS

. RATIO U%:D%

»30 »36
VEHICLE SPEED

M PASS VEH

Ratios shown only tfor apeed levels at
which U & D diatributions differ signif.

Figure 3.18

OHIO
35 MPH ,
RATIO OF U &D DISTRIBUTIONS

RATIO U%:D%
1.8 -

35 *40 *45

VEHICLE SPEED

B PASS VEH

Ratios shown only for speed lsvels at
which U & D distributions ditfer signif.

NEW MEXICO
45 MPH
RATIO OF U & D DISTRIBUTIONS

RATIO U%:D%
0.3

0.25 -

0.15

0.06F - -

I L

*45 50 ’65
VEHICLE SPEED

T pASS VEH

Ratios shown only for spead levels at
which U & D distributions ditfer signif.

U:D ratios for low speed roads
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Table 3.5. Standard deviations of passenger vehicle and truck speeds measured
in the presence (D) and absence (U) of detectable radar.

STATE FACILITY CLASS PASSENGER VEH TRUCK
D U F D U F
OH 65/55 mph Interstates 5.01 5.09 1.03 3.63 4.24 1.36*
55 mph Interstates 3.44 4.94 2.06*
35 mph 2/4 Lane 6.07 6.38 1.10
25 mph 2/4 Lane 4,72 5.10 1.17
NY 55 mph Interstates 5.05 4.52 1.25* 4,15 4.62 1.24*
30 mph 2/4 Lane 6.36 6.38 1.01
™ 65/60 mph Interstates 5.38 5.46 1.03 3.83 5.10 1.77*
55 mph Interstates 3.89 4.66 1.44
55 mph 4 Lane Divided 5.35 5.84 1.19* 5.13 5.63 1.20
55 mph 2 Lane 5.43 5.77 1.13
NM 65 mph Interstates 5.94 6.38 1.15* 4.88 6.83 1.96*
55 mph Interstates 5.69 6.07 1.14
55 mph 4 Lane Divided 6.47 5.88 1.21
55 mph 2 Lane 7.47 7.57 1.03
45 mph 2/4 Lane 7.01 5.71 1.51

*Indicates significant difference between detectable and
undetectable variances (squared standard deviations), p<.05



interstates, variability was significantly greater when a radar signal was
detectable.

3.4 Driver Response to the Onset of Detectable Radar

Observations of driver response to the sudden onset of detectable radar
were made in each of the four sample states. The signal received by detector
equipped drivers is comparable to that encountered by drivers targeted by law
enforcement personnel using "instant on" radar. Because the observers had no
legitimate law enforcement function, considerable caution was exercised in the
timing of signal propagation to minimize the potential for hazardous vehicle
interactions in the event of severe driver response to the radar transmission.
No systematic effort was made to observe only those vehicles with radar
detectors. The observations were made both during daylight hours and, to a
lesser extent, in darkness. The later observations were conducted to make the

-onset of brake lights easier to detect.

Consistent with similar observations reported by Ciccone et al (1987),
instances of braking were observed in response to the radar transmission.
Although no attempt was made to establish the probability of occurrence,
braking events were observed in only a very low proportion of the sudden onset
“trials among either passenger vehicles or trucks. More frequently observed,
“but also more difficult to ascertain, were instances of apparent slowing in
response to the radar. It appears that some drivers using detectors simply
back off the accelerator. In a very few cases, few enough to be remembered
individually quite distinctly by the observers, more dramatic responses to
radar onset were evoked. These consisted of rapid lane changes and, in at
least one instance, sufficiently extreme braking that the change in vehicle
weight distribution was clearly evident.
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4.0 DISCUSSION AND CONCLUSIONS

4.1 The Influence of Radar Detectors on Traffic Speeds

Overall, the weight of evidence clearly demonstrates that radar
detectors do have an influence on overall traffic speeds. The observed nature
of this influence is the reduction of the speeds of some vehicles in the
presence of a radar signal. The number of vehicles influenced and the
magnitude of the speed reduction vary as a function of the states sampled,
highway facility type, and vehicle classification. In general, the data show
that speed reductions are seen among a larger portion of the traffic stream:

- in Texas and New Mexico, where traffic densities are lower,

- on higher class facilities, where speed 1imits are higher, and,

- for trucks, which are more likely to be equipped with radar detectors
and CB radios.

The speed parameters affected when speed reductions were observed include:
the average speed, the proportion of vehicles exceeding the speed 1imit, and
variability among vehicle speeds. These parameters, in turn, produced
differences in cumulative speed distributions. For some highway types neither
the cumulative speed distributions nor the separate speed parameters differed
in any way that could be attributable to the use of radar detectors. Taken by
themselves, such results are not particularly surprising; they merely suggest
that the influence of radar detectors is not all pervasive on all roads.

4.1.1 Detector Influence on Average Speeds. On those highways where
differences were observed between the overall speed distributions as a function
of radar condition, mean speeds were generally lower when a detectable radar
signal was present. The magnitude of this difference varied considerably. On
highways with speed 1imits of 55 mph or more, average truck speeds ranged from
less than 1 to more than 4 mph slower as a consequence of the detectable radar.
The influence on passenger vehicles on these roads was somewhat less. Average
speeds were about 1 to 2.5 mph slower in the detectable sample. Reductions in
average vehicle speed were seen on both interstate and non-interstate highways,
but less frequently on the latter. When it was observed, the magnitude of
reduction was at least as great on the non-interstate highways.

Some evidence for a detector influence on overall traffic speeds on lower
speed urban roads was observed. On two low speed facility groups in Ohio (25 &
35 mph) and one in New York (30 mph) significantly lower average speeds were
observed in the detectable condition. Conversely, on the 45 mph New Mexico
road, mean speeds were higher when radar was detectable. Because the
opportunity for many speed influencing factors to be operating differentially
on vehicles in the detectable and undetectable speed samples is greater on city
and town streets than on the higher class highways, differences in the speeds
measured under the two radar conditions are more likely to reflect influences
in addition to radar detectors. Speed distributions developed from speed
samples on these facilities, for example, are more prone to sampling
differences arising from differential vehicle platoons in the two radar
conditions. Also, the proportion of vehicles that are included in both the
detectable and undetectable samples, while unknown in all cases, is likely to
be considerably smaller in the higher density urban samples.
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o The slower speeds observed in the presence of detectable radar should not

be misinterpreted to imply that radar detectors enhance h1ghway safety by
reducing speeds. Such arguments are spurious because the "safety effect” is
i1lusory. - The downward influence of detectors on speeds only occurs when a
detectable transmission is present. On most roads, most of the time, no
signals are present.

, 4.1.2 Influence on the Proportion of Vehicles Exceeding the Speed Limit.
" The proportion of vehicles exceeding the speed 1imit generally decreased in the
- presence of detectable radar. Typically, on those roads that differed, the
- proportion of vehicles exceeding the posted speed 1imit by more than five mph

*. was on the order of 1.5 to 5 times greater when radar could not be detected.

In general, this disparity between the two radar conditions increased at the
‘higher speed Tevels. As suggested previously, comparisons of the relative

~ proportion of vehicles at the highest extreme of the speed distribution need to
~ be qualified carefully. The relative influence of detectors on speeds
increases at the h1gher speeds, but the absolute number of vehicles travelling
- at the extreme speeds is quite small. Thus, while the impact of the detectable
- signal may be substantial on some specific 1nd1v1dua1s, the influence on the
_overa1l traffic stream is slight.

' In two- instances, the proportion of vehicles exceeding the speed limit was
greater in the detectable condition. On the New Mexico 45 mph road, this may
well be an artifact of a small sample size combined with a large turn over of
vehicles between the two samples. Less open to this interpretation is the
~ analysis of passenger vehicle speeds on Ohio 65 mph interstates. Compared to

"'-;)simll r_highways sampled in the other states, a relatively small percentage of

s‘exceeded the speed 1imit under either condition. When no radar signal

- was present, 35 percent of the passenger vehicles exceeded the speed limit.
~ This. 1ncreased to .40 percent when a detectable signal was transmitted. Some of

this difference is accounted. for by the vehicles exceeding 75 mph. A
significantly greater proportion of the undetectable sample was included 1n
this group. The absolute number of vehicles in this portion of the

- distribution is too small to account for all of the difference in the >65 mph
group.

4.1.3 Detector Influence on Speed Variability. On those h1ghway
facilities where statistically significant differences in speed variance were
observed as a function of radar condition, the variability of truck speeds was
consistently smaller in the presence of a radar transmission. Changes in the
variability of passenger vehicle speeds attributable to radar condition were
less consistent. Though greater for trucks, changes in variability were small
- for both vehicle classifications.

4.2 Detector Influence on Braking Behavior

A few aberrant, and perhaps dangerous braking maneuvers were observed that
could be attributable to detector use. The occurrence was so infrequent that
it was impractical to compute a rate or other meaningful statistic. Those
manuevers that were observed did not result in traffic conflicts or accidents.
It is possible that similar aberrant braking could be exhibited by non-detector
users when suddenly encountering an enforcement symbol.
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4.3 Assessing the Impact Radar Detectors on Highway Safety

An assessment of the impact of radar detectors on traffic safety requires
consideration of the assumptions underlying possible relationships between
detector usage and safety. Further, consideration must be given to
methodological problems that must be overcome in order to fully define that
relationship. Finally, there are practical considerations that must be
addressed.

4.3.1 Underlying Assumptions. A basic assumption made in most attempts
to examine the relationship between radar detector usage and traffic safety is
that vehicular speed is related to crash severity and/or occurrence. This
assumption has a logical appeal and has had empirical support from crash tests
and other research. Test data show, and the laws of physics dictate, that
crashes at higher speeds result in greater damage to vehicles and occupants.
There has also been evidence gathered that would suggest that greater
variability in traffic speed increases the probability of a crash. This
variability can result when vehicles travel at speeds greater or less than the
average speeds of vehicles on a given roadway.

If these assumptions are correct, then establishment of a relationship
between radar detector usage and speed would provide evidence for an influence
of detectors on traffic safety. In this context, that use implies that the
behavior of the user is altered as a consequence of the information provided by
detectors. For detector use to have a positive influence, speeds or deviations
from mean traffic speeds of the users would have to be reduced. A negative
impact of use on traffic safety would accrue if speeds or speed variation was
increased.

4.3.2 Methodological Issues. Given that the assumption of the
relationship between speed and traffic safety is valid, it remains to be
demonstrated that detector usage influences speed. Basically, there are two
methods that can be applied to this determination. The most definitive is the
experimental (or quasi-experimental) method, which directly assesses cause and
effect. The other method is correlational, which shows only concomitant
occurrence, and relies upon an accumulation of positive findings to imply cause
and effect.

The studies thus far conducted have been correlational in nature. In
these studies it has been necessary that certain speed or crash behaviors be
observed or reported. However, this alone is not sufficient to prove the
relationship. It must be further shown that the behaviors observed were caused
by detector usage.

The studies attempting to define this relationship using the correlational
method have been able to address only the necessary condition, leaving the
sufficient condition untested, or addressed in a methodologically flawed
manner. In the current study, for example, the data indicate that some .
detector users decrease speeds in the presence of a radar signal. Though based
on essentially correlational data, this result is consistent with a position
that the behavior of detector users is influenced by the device. Since speeds
and, to some extent, speed variability are reduced, a positive influence of
detectors might be posited. The rationale for disputing such a claim, of
course, is that the speed of these detector users was higher before the radar
signal was received. The critical information that is not known is whether the
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original higher speed was selected because of information made available by the
detector or if the only behavior affected was the subsequent speed reduction.
The proportion of detector users traveling at or below the speed 1imit and thus
- unaffected by the presence of a radar signal is also not known. There are, of
course, non-detector users who speed and it is not known if the ratio of
speeders to non-speeders in the non-detector population is any greater than
that in the user population.

~ An idealized experimental approach to determining the re]at1onsh1p between
detector use and traffic safety might be to select a samp]e of naive drivers at
-random from the population, divide them into two groups, issue detectors to one
group, then compare the crash records after a period of time. Unfortunately,
in addition to being difficult to arrange, this approach would be both costly
and fraught with ethical problems. Other approaches that have been suggested
or considered also pose major implementation problems or simply will not

- address the question.

 '4.3.3 Practical Issues. Cost and implementation limitations make it
~.unlikely that an experimental method can be employed to define a causal
're1ataonsh1p between detector use and traffic safety. Consequently, it will
require an accumulation of correlational type evidence to provide this insight.
However, this accumulation would necessarily be the product of many studies,
and the relationship defined would still be equivocal.

. This leads to the question of the practicality of pursuing these

correlational studies. Simply stated, the question is; Is the potential

negative influence of radar detectors on traffic safety of sufficient magnitude
“to warrant the expenditure of the funds necessary to collect the evidence? At
present there is not enough information to answer this question with precision.

- ‘Based on the information developed in this and other studies, it can only be
naddressed in a subjective way.

4.4 Recommendations

At this time it is not recommended that further investigation of the
relationship between radar detectors and highway safety be undertaken by NHTSA.
This recommendation is derived from the subjective comparison of the complex
assumptions underlying that relationship, the methodological difficulties
- posed, and the practical consideration of the cost of further study versus the
potential benefits that might accrue.

This recommendation should not be taken as an indication that detector
usage has a positive or even a neutral influence on traffic safety. The
authors interpretation of the data collected is, in fact, that the influence of
radar detectors is negative. If they have no other influence, the use of
detectors undermines efforts to increase the perceived level of speed
enforcement. Such efforts are directed toward instilling the belief that the
level of enforcement is higher than manpower and budgetary constraints actua]]y
allow. The immediate goal of increasing the perception of enforcement is to
exert a positive influence on controlling traffic speeds. It has been
suggested that radar detectors extend the speed controlling influence of
- enforcement since the presence of enforcement is made known to more drivers.

Any benefit accrued from detector use in this sense, however, is 1ikely to be
more than offset by the lessening of uncertainty about the presence of
enforcement when, as is most often the case, no enforcement is being conducted.
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On balance, this untoward influence of radar detectors and perhaps the
devices themselves will likely be obviated through advances in enforcement
technology and possibly as a consequence of legal actions.
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APPENDIX A
Speed Data Highway Segments



SEGMENT

OHIO DATA COLLECTION SEGMENTS
HIGHWAY LANES SPDLMT  MILES FROM - TO

180 W 4div 65/55 35 Gate 9, 1480 - Gate 7, US250, Milan
180 W 4div 65/55 65 Gate 7, Milan - Gate 4, US20,Toledo
175 S 4div 65/55 47 1475, Toledo - US224, Findlay
US224 £ 2 55 26 Findlay E Limit - OH231, Tiffin
Us224 £ 2 55 23 OH231 - OH103, Willard

US224 £ 2 55 36 OH103 - US42, Lodi

I71 S 4div 65/55 40 OH83, Burbank - OH97, Lexington
I71 S 4div 65/55 23 OH97 - 1270

1270 4 55 26 171 - us23

I71 S 4 65/55 43 1270 - OH72, Bowersville

Us42 N 2/4 25 ? 1275 - N of Lebanon

Us42 N 2/4 35 ? 1275 - N of Lebanon

us42 N 2/4 40 ? I275 - Begin div. 4m N of Lebanon
Us42 N 2/4 45 17 1275 - N of Lebanon

Us42 N 2/4 50 ? 1275 - N of Lebanon

Us42 N 4div 55 14 4m N of Lebanon - US35, Xenia
US42 N 2 55 27 N of Xenia - London

I70 W 4 65/55 33 US42 - 1675, Fairborn

I70 W 4 65/55 10 1675 - 175

175 N 4 65/55 30 170 - OH47, Sidney

I75 N 4 65/55 ? OH65 - US30, Beaverdam

175 S 4 65/55 34 OH309 - OH47, Sidney

I75 S 4 65/55 30 OH47 - 170

175 S 4 55/55 ? OH47 - 170

170 E 4 65/55 3 175 - 1675

I70 £ 4 65/55 36 1675 - US42

[70 E 4 65/55 13 Us42 - 1270

170 E 4 65/55 44 1270 - US60, Zanesville

170 E 4 65/55 25 US60- - 177, Cambridge

170 E 4 55/55 32 175 - 177

I77 N 4 65/55 57 US40 - US30

US30 E 4 55 10 OH94 - OH21

OH21 N 4 50 20 US30 - 176

OH21 N 4 55 20 US30 - 176

OH261 E/W 2 35 18 OH21 - 177

190 W 4 65/55 17 OH7 - OH45, Austinberg

US20 W 4 45 21 OH45 - OH86, Painsville

Us20 w 4 35 21 OH45 - OHB86, Painsville

US20 W 4 50 21 OH45 - OH86, Painsville

US20 W 4 40 21 OH45 - OH86, Painsville

Us20 w 4 25 20 OH615 - 20th St., Cleveland
US20 W 4 35 20 OH615 - 20th St., Cleveland
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SEGMENT

NEW YORK DATA COLLECTION SEGMENTS
HIGHWAY LANES SPDLMT MILES  FROM - TO

190 E 4div 55 37 Int 59, NY60 - Int 55, Seneca

190 E 4div 55 10 Int 55 - Int 50 _
190 E 4div 55 56 Int 50 - Int 46, Henrietta
1390 S 4div 55 53 NY5 - NY17, Avoca
NY17 E 4div 55 38 . 1390 - NY14, Horseheads
NY17 E 4div 55 55 NY14 - NY201, Birghamton
NY17 E 4div 55 42 188 E - NY97, Hancock
NY17 E 4div 55 75 NY97 - 184
187 N 4div 55 71 Int 17 - Int 21, 190
187 N. 4div 55 14 Int 21A - Int 24
- City 4 30 16 Albany city streets
City 4 40 16 Albany city streets
Us20 W 4 40 3 NY155 - Begin 55 mph
US20 W 4 45 3 NY155 - Begin 55 mph
US20 W 2 55 20 188 - Sloansville
UsS20 W 4div 55 24 Sloansville - NY166
US20 W 2/4 55 42 NY166(End Div.) - NY46, Pinewoods
US20 W 4div 55 15 NY46 - NY13, Cazenovia
- Us9z2 W 2 50 12 Us20 - 1481
- Us9z N 2. 55 12 Us20 - 1481 L
o City - 4 30 -5 - Syracuse c1ty §treets
s City” “7::4913'v30 5 . Syracuse city streets
- 190 W - 4div 55 . 11 - Int 35 - Int 39 ’
o 190 -W- o 4div 8BS - . 48 Int 39 - Int 43, NY21
- 190-W 4div 55 31 Int 44, NY96 - Int47, NY19
NY19 S 2 55 9 190 - US20
NY19 S 2 35 9 190 - US20
Us20 w 2 55 25 NY19 - Alden
Us20 W 4 55 9 Alden - NY130, Depew
Us20 W 2 30 34 NY19 - NY130
- US20 w 2 40 34 NY19 - NY130
UseoWw 2 45 34 NY19 - NY130
NYI30 W 2/4 30 6 US20 - US62
NYI3O W 2/4 40 6 Us20 - US62
NYI30 W 2/4 45 6 US20 - US62
use2 S 2/4 30 9 NY130 - NY179
use2 S 2/4 35 9 NY130 - NY179
I90 W 4div 55 . 34 Int 56, NY179 - Int 59, NY60
~I90 W 4div 55 26 Int 59 - Int 61, PA State Line
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SEGMENT

TX1

~SNOoOOTEWN

X8
TX9
11

TEXAS DATA COLLECTION SEGMENTS
HIGHWAY LANES SPOLMT  MILES FROM - TO

TX36 W 2 55 60 TX317 - US281, Hamilton
TX36 W 2 55 60 Us281 - US183, Rising Star
TX36 W 2 55 53 Us183 - LOOP322, Abilene
120 W 4div 55 12 LOOP322 - LOOP320

120 W 4div 65/60 40 LOOP320 - US84

Us84 N 4div 55 76 120 - US380, Post

US84 N 4div 55 33 US380 - Loop289S, Lubbock
Uss4 N 4div 55 90 Loop289N - TX/NM State Line
120 E 4div 65/60 58 Big Spring - US84

120 E 4div 65/60 40 Us84 -L00P320

120 E 4div 55 12 LOOP320 - LOOP322

A-3



- SEGMENT

NEW MEXICO DATA COLLECTION SEGMENTS

HIGHWAY LANES SPDLMT  MILES FROM - TO

US60 W 2 55 59 Clovis - US84, Fort Sumner
'Us84 N 2 55 42 US60 - 140, Santa Rosa
- 140 W 4div 65 58 Us84 - US285, Clines Corners
140 W 4div 65 51 US285 - Begin 55mph, Albuquerque
140 W 4div 55 26 Begin 55mph - End 55, Albuquerque
- T40 W = 4div 65 28 Exit 140 - NM279, Laguna
- 140 E 4div 65 35 NM276 - Exit 149
125 S  4div 55 3 Gibson Blvd,Albuquerque - End 55mph
125 S 4div 65 82 Begin 65 mph - US380, San Antonio
- US380E 2 55 63 125 - US54, Carrizozo
. US54 N 2 55 - 68 US380 - NM3, Duran
- US285 N 2 55 28 US60, Encino - 140, Clines Corners
. US285 N 2 55 42 140 - 125
35 Albuquerque "low speed”
40 : Albugquerque "Tow speed"
45 Albuquerque "low speed”
55 - Albuquerque "low speed"

.- 128°'S ~ 4div 65 63 US60, Socorro - Nm52 Elephant Butte
125§ 4div - 65 75 NM51, T or C - US82, Las Cruces
.- 1258,110W 4div 55 13 Las Cruces
- 110E, 125N 4div 55 13 Las Cruces

-~ 110 W 4div 65 11 West of Las Cruces
- 110 E 4div 65 11 West of Las Cruces
- Us82 E 4div 55 68 125 - Alamogordo
Uss2 E 2 55 59 Elk - Artesia
Uss2 t 2 55 31 Artesia - NM529
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APPENDIX B

Summary Descriptive Statistics



Table Bl. Summary descriptive statistics

S8TATE: OHIO
FACILITY: 65/55 MPH INTERSTATE
S8EGMENTS: 1,2,3,7,8,10,18,19,20,21,22,23,25,26,27,28,29,31,36

PERCENT EXCEEDING

N MEAN 8TD DEV 55 60 65 - 70 75
DETECTABLE '
ALL VEH 4565 59.80 5.50 83.24 46.70 20.85 3.24 «26
PASS VEH 2253 63.19 5.01 95.03 77.98 40.26 6.48 .53
TRUCK 2312 56.50 3.63 71.76 16.22 1.95 .09 .00
UNDETECTABLE
ALL VEH 4246 60.48 5.33 84.83 47.79 19.31 3.72 «57
PAS8S VEH 2049 63.15 5.09 94.49 69.99 35.58 7.32 1.12
TRUCK 2197 57.98 4.24 75.83 27.08 4.14 «36 .05

Table B2. Summary descriptive statistics
S8TATE: OHIO
FACILITY: 55 MPH INTERSTATE
SEGMENTS: 9, 24, 30

PERCENT EXCEEDING

N MEAN 8TD DEV S5 60 65 70 75
DETECTABLE
ALYL VEH 735 5$7.77 5.08 71.43 32.79 9.93 1.22 .14
PASS VEH 405 60.12 5.00 85.68 54.07 18.02 2.22 .25
TRUCK 330 54.89 3.44 53.94 6.67 .00 .00 . «00
UNDETECTABLE
ALL VEH 681 57.62 5.82 64.17 34.36 8.96 1.47 .29
PASS VEH 389 60.01 5.27 81.75 50.90 14.65 2.57 .51

TRUCK 292 54.45 4.94 40.75 12.33 1.37 .00 .00



Table B3. Summary descriptive statistics
STATE: OHIO ,
FPACILITY: 55 MPH 4 LANE DIVIDED
S8EGMENTS: 16, 32, 34

'PERCENT EXCEEDING

N MEAN  8TD DEV 55 60 65 70 75
DETECTABLE
ALL VEH 208 56.47 6.36  61.06 29.81 10.58 1.92 .48
PASS VEH 171 S57.04 6.56  66.08 33.33 12.28 2.34 .58
TRUCK 37  53.83 4.59  37.84 13.51 2.70 .00 .00
UNDETECTABLE
ALL VEH 190 58.07 5.22  67.89 33.68 10.00 1.58 .00
' PASS VEH 166 58.50 5.28  70.48 36.75 11.45 1.81 .00

-TRUCK 24 55.12 3.70 50.00 12.50 .00 .00 .00

‘Table B4. Summary descriptive statistics
' STATE: OHIO
FACILITY: 55 MPH 2 LANE
- S8EGMENTS: 4, 5, 6, 17

PERCENT EXCEEDING

... . ... N. MEAN = STD DEV 55 60 . 65 70 75
ALL VEH 236 56.26 5.51  66.10 25.42 4.66 .42 .00
PASS VEK . 177 56.23 5.60  66.67 24.86 3.95 .56 .00
TRUCK 59  56.34 5.29  64.41 27.12 6.78 .00 .00
UNDETECTABLE
ALL VEH 2i3 56.83 5.62  65.73 26.76 5.16 .47 .47
PASS VEE 146 57.07 5.17  65.75 26.71 5.48 .68 .68
TRUCK 67 56.30 6.49  65.67 26.87 4.48 .00 .00
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Table B5. Summary

descriptive statistics

8TATE: OHIO
FACILITY: 50 MPH
S8EGMENTS: 15, 33, 39
PERCENT EXCEEDING
N MEAN 8TD DEV 50 55 60 65 70
DETECTABLE
ALL VEH 75 50.83 5.07 58.67 20.00 4.00 1.33 .00
PASS VEH 69 50.97 5.18 60.87 21.74 4.35 1.45 .00
TRUCK 6 49.11 3.38 33.33 .00 .00 .00 .00
UNDETECTABLE
ALL VEH 68 52.16 7.32 57.35 32.35 11.76 5.88 .00
PASS VEH 59 52.32 7.59 57.63 35.59 11.86 6.78 .00
TRUCK 9 51.15 5.50 55.56 11.11 11.11 .00 .00
Table B6. Summary descriptive statistics
STATE: OHIO
FACILITY: 45 MPH
SBEGMENTS: 14, 37
PERCENT EXCEEDING
N MEAN 8TD DEV 45 50 55 60 65
DETECTABLE
ALL VEH 131 47.58 6.25 67.94 35.11 11.45 3.05 .00
PASS VEH 123 47.82 6.24 69.11 36.59 12.20 3.25 .00
TRUCK 8 43.98 5.45 50.00 12.50 .00 .00 .00
UNDETECTABLE
ALL VEH 161 48.34 6.39 75.78 42.24 13.66 1.24 .00
PASS VEH 150 48.62 6.39 76.67 44.00 14.67 1.33 .00
TRUCK 11 44.48 5.07 63.64 18.18 .00 .00 .00



Table B7. Summary

descriptive statistics

B-4

STATE: OHIO
FACILITY: 40 MPH
S8EGMENTS8: 13, 40
PERCENT EXCEEDING
N MEAN 8TD DEV 40 45 50 55 60
DETECTABLE
ALL VEH 75 40.62 4.57 53.33 18.67 4.00 .00 .00
PASS VEH 70 40.48 4.59 52.86 17.14 4.29 .00 .00
TRUCK 5 42.57 4.32 60.00 40.00 .00 .00 .00
UNDETECTABLE
ALL VEH 35 40.91 4.10 57.14 14.29 2.86 .00 .00
PASS VEH 30 40.81 4.28 56.67 13.33 3.33 .00 .00
- TRUCK 5 41.47 3.16 60.00 20.00 .00 .00 .00
‘Table B8. Summary descriptive statistics
STATE: OHIO
FACILITY: 35 MPH
SEGMENTS: 12, 35, 38, 42
PERCENT EXCEEDING
N  MEAN STD DEV 35 40 45 50 55
DETECTABLE
ALL VEH 431 38.04 6.14 67.75 36.66 15.31 2.55 .00
PASS VEH 420 38.02 6.07 68.10 36.90 15.00 2.14 .00
TRUCK 11 38.79 8.89 54.55 27.27 27.27 18.18 .00
UNDETECTABLE
ALL VEH 280 39.79 6.37 78.57 50.36 22.14 3.93 .71
PASS VEH 278 39.82 6.38 78.78 50.36 22.30 3.96 .72
TRUCK 2 36.15 6.97 50.00 50.00 .00 .00 .00



Table B9. Summary

8TATE:
FACILITY:
SEGMENTS:
N
DETECTABLE
ALL VEH 185
PASS VEH 185
TRUCK 0
UNDETECTABLE
ALL VEH 100
PASS VEH 100
TRUCK 0

descriptive statistics

OHIO
25 MPH
11, 41

MEAN 8TD DEV

31.44 4.72
31.44 4.72
N/A N/A

34.44 5.10
34.44 5.10
N/A N/A

25

91.89
91.89
N/A

96.00
96.00
N/A

30

62.16
62.16
N/A

81.00
81.00
N/A

35

20.54
20.54
N/A

52.00
52.00
N/A

PERCENT EXCEEDING

40

3.78
3.78
N/A

15.00
15.00
N/A

45

1.08
1.08
N/A

.00
.00
N/A
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Table B10. Summary descriptive statistics

8TATE: NEW YORK

FACILITY: 55 MPH INTERSTATE

SEGMENTS: 1, 2, 3, 23, 24, 38, 39, 4, 9, 10

PERCENT EXCEEDING

' N MEAN 8TD DEV 55 60 65 70
DETECTABLE
ALL VEH 2311 59.77 5.14 83.47 49.03 19.04 1.77
PASS VEH 1401 61.42 5.05 89.94 63.38 28.41 2.78
TRUCK 910 57.22 4.15 73.52 26.92 4.62 .22
UNDETECTABLE
ALL‘VEH 2168 61.81 5.03 89.90 62.82 24.22 3.92
PASS VEH 1274 63.59 4.52 95.45 78.81 35.16 6.04

. TRUCK ‘ 894 59.27 4.62 81.99 40.04 8.61 .89

Table Bll. Summary descriptive statistics

STATE: NEW YORK
FACILITY: 55 MPH 4 LANE DIVIDED
. SEGMENTS: 5, 6, 7, 8, 16, 18, 29
, | PERCENT EXCEEDING
R N MEAN STD DEV 55 60 65 70
DETECTABLE -
ALL VEH - 1359 59.17 5.64 79.91 47.61 17.07 1.55
PASS VEH 1109 59.85 5.45 83.41 52.93 19.75 1.89
TRUCK 250 56.14 5.51 64.40 24.00 5.20 .00
UNDETECTABLE
ALL VEH 1152 59.78 5.99 79.08 48.61 16.58 3.47
PASS VEH 902 60.41 5.97 82.04 52.99 19.62 4.21
TRUCK 250 57.51 5.51 68.40 32.80 5.60 .80

75

.30
.50
.00

.46
.71
.11

75

.07
.09
.00

.87
1.11
.00



Table Bl12. Summary descriptive statistics

STATE: NEW YORK

FACILITY: 55 MPH 2/4 LANE

S8EGMENTS: i5, 17, 28, 20, 26

PERCENT EXCEEDING
N MEAN 8TD DEV 55 60 65 70

DETECTABLE
ALL VEH 205 54.54 6.33 52.68 20.49 3.90 .00
PASS VEH 188 54.66 6.29 $53.19 21.28 4.26 .00
TRUCK 17 53.22 6.79 47.06 11.76 «00 «00
UNDETECTABLE
ALL VEH 225 55.59 6.12 54.67 20.44 6.22 .44
PASS VEH 188 55.84 6.08 56.38 21.28 6.91 «53
TRUCK 37 54.29 6.22 45.95 16.22 2.70 .00
Table Bl13. Summary descriptive statistics

STATE: , NEW YORK

FACILITY: 50 MPH

S8EGMENTS: 19

PERCENT EXCEEDING
N MEAN STD DEV 50 55 60 65

DETECTABLE
ALL VERH 21 48.90 6.47 42.86 23.81 4.76 .00
PASS VEH 19 48.76 6.41 42.11 21.05 5.26 .00
TRUCK 2 50.26 9.76 50.00 50.00 .00 .00
UNDETECTABLE
ALL VEH 25 52.90 4.48 80.00 36.00 .00 .00
PASS VEH 25 52.90 4.48 80.00 36.00 .00 .00
TRUCK 0 N/A N/A N/A N/A N/A

N/A

75

.00
.00
.00

.00
.00
.00

70

.00
.00
.00

.00
.00
N/A



Table Bi4. Summary

descriptive statistics

B-8

STATE: NEW YORK
FACILITY: 45 MPH
SEGMENTS : 14, 32, 35
PERCENT EXCEEDING
N MEAN S8TD DEV 45 50 55 60 65
DETECTABLE
'ALL VEH 105 46.04 8.87 57.14 32.38 15.24 7.62 1.90
PASS VEH 93 46.24 8.65 59.14 32.26 15.05 7.53 2.15
TRUCK 12 44.43 10.73 41.67 33.33 16.67 8.33 .00 .
. UNDETECTABLE
' ALL VEH 45 45.57 6.82  64.44 20.00 13.33 .00 .00
' PASS VEH 43 45.73 6.91 65.12 20.93 13.95 .00 .00
TRUCK o2 42.06 4.18 50.00 .00 .00 .00 .00
Table Bl5. summary descriptive statistics
' STATE: NEW YORK
FACILITY: 40 MPH
SEGMENTS: 12, 13, 31, 34
} ) . - PERCENT EXCEEDING
... 7. - N MEAN STD DEV 40 45 50 55 6¢
DETECTABLE |
ALL VEH 97 42.85 4.78 74.23 31.96 6.19 1.03 .00
" PASS VEH 91 42.93 4.86 75.82 32.97 6.59 1.10 .00
TRUCK 6 41.72 3.45 50.00 16.67 .00 .00 .00
UNDETECTABLE
ALL VEH 61 40.80 6.27 57.38 32.79 3.28 .00 .00
PASS VEH 57 41.27 6.07 61.40 35.09 3.51 .00 .00
TRUCK 4 33.51 5.97 100.00 .00 .00 .00 .00



Table Bl16. Summary descriptive statistics

STATE: NEW YORK

FACILITY: 35 MPH

SEGMENTS: 27, 37

PERCENT EXCEEDING
N MEAN 8TD DEV 35 40 45 50 55

DETECTABLE
ALL VEH 27 34.60 5.06 40.74 14.81 3.70 <00 .00
PASS VEH 24 34.41 5.23 37.50 12.50 4.17 .00 .00
TRUCK 3 36.79 3.17 66.67 33.33 .00 .00 .00
UNDETECTABLE
ALL VEH 9 35.05 4.71 66.67 11.11 .00 «00 .00
PASS VEH 9 35.05 4.71 66.67 11.11 .00 .00 .00
TRUCK 0 N/A N/A N/A N/A N/A N/A N/A
Table Bl17. Summary descriptive statistics

8S8TATE: NEW YORK

FACILITY: 30 MPH

S8EGMENTS: i1, 21, 22, 30, 33, 36

PERCENT EXCEEDING
N MEAN 8TD DEV 30 35 40 45 50

DETECTABLE
ALL VEH 316 33.42 6.34 68.04 39.56 17.09 3.80 .00
PASS VEH 307 33.52 6.36 68.73 40.07 17.59 3.91 .00
TRUCK 9 30.11 4.73 44.44 22.22 .00 .00 .00
UNDETECTABLE
ALL VEH 249 34.98 6.63 80.32 52.61 22.89 7.23 1.20
PASS VEH 238 35.39 6.38 82.77 54.20 23.95 7.56 1.26
TRUCK 11 26.11 5.88 27.27 18.18 .00 .00 .00
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‘Table B18. Summary descriptive statistics
STATE: TEXAS '
FACILITY: 65/60 MPH INTERSTATE
SEGMENTS: 5, 9,
PERCENT EXCEEDING
N MEAN S8TD DEV 55 60 65 70 75
DETECTABLE
ALL VEH 739 60.33 5.08 B7.55 54.67 19.49 2.44 .i4
PASS VEH 393 62.11 5.38 90.84 74.05 32.82 4.33 .25
TRUCK 346 58.30 3.83 83.82 32.66 4.34 «29 .00 |
UNDETECTABLE
ALL'VEK 732 62.62 5.42 93.58 69.81 35.25 7.51 1.37
-. PASS VEH 404 63.67 5.46 94.55 78.47 45.30 8.66 1.98
. TRUCK 328 61.32 5.10 92.38 59.15 22.87 6.10 .61
Table B19. Summary descriptive statistics
- STATE: TEXAS
FACILITY: 55 MPH INTERSTATE
SEGMENTS 4, 11
PERCENT EXCEEDING
o N MEAN 8TD DEV 55 60 65 70 7F
DETECTABLE
ALL VEH 151 58.35 6.04 72.19 44.37 15.89 2.65 .00
PASS VEH 95 60.18 6.34 77.89 62.11 25.26 4.21 .00
TRUCK 56 55.24 3.89 62.50 14.29 .00 .00 .00
UNDETECTABLE
ALL»VEH‘ 142 60.02 5.05 88.03 54.93 17.61 1.41 .00
PASS VEH 77 60.95 5.21 89.61 62.34 22.08 2.60 .00
TRUCK 65 58.92 4.66 86.15 46.15 12.31 .00 .00



Table B20. summary descriptive statistics

S8TATE: TEXAS

FACILITY: 55 MPH 4 LANE DIVIDED

S8EGMENTS: 6, 7, 8

PERCENT EXCEEDING
N MEAN 8TD DEV 55 60 65 70

DETECTABLE
ALL VEH 651 58.35 5.37 76.65 36.41 12.90 l1.84
PASS VEH 516 58.79 5.35 78.68 38.76 14.92 2.33
TRUCK 135 56.67 5.13 68.89 27.41 5.19 .00
UNDETECTABLE
ALL VEH 669 59.98 5.81 84.30 52.62 17.64 4.19
PASS VEH 528 59.73 5.84 82.77 50.00 16.67 3.22
TRUCK 141 60.91 5.63 90.07 62.41 21.28 7.80
Table B21. summary descriptive statistics

STATE: TEXAS

FACILITY: 55 MPH 2 LANE

SEGMENTS: i1, 2, 3

PERCENT EXCEEDING
N MEAN 8TD DEV 55 60 65 70

DETECTABLE
ALL VEH 332 56.81 5.53 67.47 26,81 8.73 1.20
PASS VEH 291 57.11 5.49 69.76 29.21 9.62 1.37
TRUCK 41 - 54.66 5.43 51.22 9.76 2.44 .00
UNDETECTABLE
ALL VEH 296 58.70 5.68 79.05 42.91 13.85 2.70
PASS VEH 260 58.68 5.77 78.46 40.77 15.00 3.08
TRUCK 36 58.88 5.04 83.33 58.33 5.56 .00

75

.31
.39
.00

.90
.14
.00

75

.00
.00
.00

.68
77
.00



Table B22. Summary descriptive statistics

B-12

STATE: NEW MEXICO
FACILITY: 65 MPH INTERSTATE
SEGMENTS : 3, 4, 6, 7, 9, 18, 19, 22, 23
PERCENT EXCEEDING
N  MEAN STD DEV 55 60 65 70 75
DETECTABLE
ALL VEH 1698 62.42 5.65  92.29 71.32 33.16 7.01 1.18
PASS VEH 1086 63.09 5.94  93.09 73.39 39.78 9.67 1.66
TRUCK 612 61.22 4.88  90.85 67.65 21.41 2.29 .33
. UNDETECTABLE
ALL VEH 1753 64.01 6.62 91.79 77.07 49.17 14.15 3.19
PASS VEH 1155 64.78 6.38  93.33 80.17 54.20 15.84 3.72
TRUCK 598 62.52 6.83  88.80 71.07 39.46 10.87 2.17
Table B23. Summary descriptive statistics
STATE: NEW MEXICO
FACILITY: 55 MPH INTERSTATE
SEGMENTS : 5, 8, 20, 21
PERCENT EXCEEDING
T N  MEAN STD DEV 55 60 65 70 75
. DETECTABLE =
 ALL VEH T 314 57.61 5.77 67.52 40.76 10.19 .64 .00
 PASS VEH 225  58.24 5.69  70.67 43.56 12.89 .89 .00
TRUCK 89 56.04 5.70 59.55 33.71 3.37 .00 .00
UNDETECTABLE
ALL VEH 298 60.11 6.10  79.87 56.04 22.82 . 3.02 1.01
PASS VEH 209 60.79 6.07 82.78 60.26 26.32 3.83  1.44
TRUCK 89 58.52 5.91  73.03 46.07 14.61 1.12 .00



Table B24. Summary descriptive statistics

STATE: NEW MEXICO

FACILITY: 55 MPH 4 LANE DIVIDED

SEGMENTS: 24 .

PERCENT EXCEEDING
N MEAN S8TD DEV 55 60 65 70 75

DETECTABLE
ALL VEH 301 58.12 6.46 69.44 38.21 13.62 3.32 1.33
PASS VEH 260 58.35 6.47 70.77 39.62 14.23 3.85 1.54
TRUCK 41 56.61 6.25 60.98 29.27 9.76 .00 .00
UNDETECTABLE
ALL VEH 241 60.23 5.88 82.16 50.62 24.48 2.90 <41
PASS VEH 211 60.39 5.78 83.41 51.18 24.64 3.32 «47
TRUCK 30 59.10 6.53 73.33 46.67 23.33 .00 .00
Table B25. Summary descriptive statistics

STATE: NEW MEXICO

FACILITY: $5 MPH 2 LANE

SEGMENTS: X, 2, 10, 11, 12, 13, 25, 26

PERCENT EXCEEDING
N MEAN 8TD DEV 55 60 65 70 75

DETECTABLE
ALL VEH 395 60.10 7.42 78.48 50.63 24.56 7.85 2.78
PASS VEH 332 60.78 7.47 81.63 53.31 28.01 9.34 3.31
TRUCK 63 56.52 6.06 61.90 36.51 6.35 .00 .00
UNDETECTABLE
ALL VEH 405 62.08 7.59 85.93 63.21 35.80 11.36 4.44
PASS VEH 350 62.61 7.57 88.29 65.71 38.86 12.29 5.14
TRUCK 55 58.72 6.89 70.91 47.27 16.36 .00

5.45



Table B26. Summary descriptive statistics
8TATE: NEW MEXICO
FACILITY: 55 MPH URBAN
S8EGMENTS: 17
PERCENT EXCEEDING
o : N MEAN 8TD DEV 55 60 65 70 75
 DETECTABLE
ALL VEH .107 55.68 7.02 56.07 27.10 10.28 1.87 .00
PASS VEH 104 55.85 6.97 57.69 27.88 10.58 1.92 .00
TRUCK‘ 3 49.60 7.13 .00 .00 .00 .00 .00
UNDETECTABLE
ALL VEH 111 57.87 6.71 70.27 40.54 14.41 4.50 .90
. PASS VEH 106 57.87 6.79 69.81 40.57 15.09 4.72 .94
1RUCK 5 57.95 5.19 80.00 40.00 .00 .00 .00
Table B27. sSummary descriptive statistics
. S8TATE: NEW MEXICO
FACILITY: 45 MPH
SEGMENTS: lé
, S PERCENT EXCEEDING
L N MEAN STD DEV 45 50 55 60 65
- DETECTABLE
ALL VEH 49 49.09 7.22 69.39 55.10 22.45 8.16 .00
~ PASS VEH 46 49.55 7.01 71.74 56.52 23.91 8.70 .00
TRUCK 3 42.05 8.21 33.33 33.33 .00 .00 .00
UNDETECTABLE
ALL VEH 61 45.98 5.66 63.93 22.95 6.56 1.64 .00
PASS VEH 60 45.97 5.71 63.33 23.33 6.67 1.67 .00
TRUCK 1 46.32 N/A 100.00 .00 .00 .00 .00



Taple B28. Summary descriptive statistics

8TATE: NEW MEXICO

FACILITY: 40 MPH

S8EGMENTS: 1S

PERCENT EXCEEDING
N MEAN 8TD DEV 40 45 50 55 60

DETECTABLE
ALL VEH 92 40.57 6.30 47.83 21.74 8.70 2.17 1.09
PASS VEH 88 40.71 6.27 48.86 21.59 9.09 2.27 1.14
TRUCK 4 37.45 7.15 25.00 25.00 .00 .00 .00
UNDETECTABLE
ALL VEH 161 42.03 5.56 64.60 31.06 7.45 1.86 .00
PASS VEH 159 42.10 5.53 64.78 31.45 7.55 1.89 .00
TRUCK 2 35.97 6.27 50.00 .00 .00 .00 .00
Table B29. 8Summary descriptive statistics

S8TATE: NEW MEXICO

FACILITY: 35 MPH

S8EGMENTS: 14

PERCENT EXCEEDING
N MEAN 8TD DEV 35 40 45 50 55

DETECTABLE
ALL VEH 139 37.78 6.02 66.91 35.97 10.07 2.16 .00
PASS VEH 135 37.86 6.04 67.41 36.30 10.37 2.22 .00
TRUCK 4 34.99 5.37 50.00 25.00 .00 .00 .00
UNDETECTABLE
ALL VEH 86 36.54 5.02 62.79 20.93 4.65 1.16 .00
PASS VEH 84 36.59 5.05 63.10 21.43 4.76 1.19 .00
TRUCK 2 34.49 4.18 17.48 50.00 .00 .00 .00



APPENDIX C

Kolmogorov-Smirnov Statistical Tables



P

b

NSO

UL HUEUROY =51 L RNOV

DH dal

UbSERVED
FREQUEND S .
GROWUE 3 GRuUr 2 Gk
0 0 .

3
17
70

384
8550

T&1

MRS HI RIS

D oMy o=

ER R o

Vil Lk

!

P

AT L

e e e . .
i = NI % I Db oy

COHLMGGTM N - S0 T R

TWO BROUE

o GiOus 1

fESH

curui.atl tVE
AT IVE FREGUEMNCE
Ouk 1 Gkt
0000 R AIRIATS]
IS M FERIS B RS
Q098 DOGED
e L DS

2202 . 3001

e

04

1. 0000

. PRUOE. =

s A
AW L

NI =

Y LVE PRk

GE

i B LR

QU

o QOOY

LG
oS00
CEETE
LR8OS
R
1. 0000
1. 0000
1. 00

Sl .05 LEVEL = L0400
AT L0 LEVEL = 000

CHI--SESRE = S SN S

L RHDGO
o QD5E
0445

"

"

1. 0000

NONEAREMETRIC TESTE e oo om om e i e o

*




m raes e . o S — e B e See S S = e it v b

NOMFARAMETRIT

TEETS Sermemmem e e s

KULMUGURDYV-SMIRNOY TWE BROUE 1RST
P 85 P LTRSS TETE D FasSe et R
 OBSERVED _ CUMULATIVE ‘
FEEGUENG TES RELATIVE FREUUENMCIES
CLABS GROUF 1 GROUF & GROUF 1 BRUUF 2
i N 0 . 0000 elglnle
2 @ 1 L 0G4 SO0EE
3 2] 12 0“47 L0360
4 44 7 B RVt #
5 128 1 20
é 146 141
7 ¢l 47 7 e
g & 8] _ . G4y
- 1 oy 1., Q0 1. 0000
TOTALS 4D TS
# D OMEX = L0393
CRITICAL VAELUE AT 0% LEVEL = 0965
CRITICAL VALUE AT .01 LEVEL L1157
CHI-SOUAHE = 1,206, D.F. = FROE,. = L5 416
- fm-“““m,mmmPﬁﬁmmafﬁlu-ﬁa - e e

k. U! f"ll_)Lu.Jhxl”-~~'-x'1;.l GOV TR

[FRE B
=t

{H

. =
et L a2
i
«ry -t
a g
3 Ay -5 3

130
156
28
)
A0

11%
B

‘l‘ "

.q.
o] (? -

i,
TOTALS

11320

i

¥ D OMEX

LEVEL
LENEL

.05

s 01

VhLUE AT
WL UE

CRITICAL
GELTTCHL

il

CHI=SEUARE = 10,791, D.F.

MEH INTE i;“-i.' SYETED

RIS NIy
W 0]
COEAT

3 -y
e

Lt '}‘?r

- AED c',s
GEET

()(‘\n()

1.0000

..3'3) >

FROE. NI T



Clabs

o
TOTA

Eor
wf

A
i

7

TOTAL.

CRITICAL VAL
CRITIOal Ve

KOLMUGOROV~SMLIRNG

Sl LT N i LN T
O G0 i bl D

OHSERVED

e GG D

LiuUF 1 GRUUP =
1 o
= ]

11

T

45

=2
i )

L.

a0 Lsbit!

MaX =

% D

AN

AT LQE L

L

SRR

L.

= 861,

Vv

EAEL

RRSUN

Lhwvl

oL

1

EVEL

EVEL

c-3

TWo

GROUE

=, AR
o 18
< L.

DEDD TRUCK

TN IS
Ly IV F

IR

R WSV
I
Jé 45

W 300

54
e " ‘] 4 ’. :‘

o bR

TESTY

S M

NORFARGHETRIC TESTE = mm e mom s em e e




_;_....._'...'.......A;.......-.:.......-..;..'._"_.‘7.4...1.'_.. i‘iC!l‘\lF'.r.'-"«'rF:;-\ﬁE':”‘\iICZ ]L nlb et e ot e e 2o e o o e e e e e e e et

ROLMOGUROV-SMIRNOV TWO GROUE TEST
UH S5 MPH 2 LANE:D FAGSENGER

UB& ERVED ' ] f UMUL AT ] VE

' : S FREDUENCTES : ~.mrj~r FhLUH"*“';
CL&asSs GROUF 1 GROUF 2 srolE 1 &

1 4 0 LORRE )

2 g i W U506 L D0e ®

3 o8 1 . CO9H0 nua )

a L e m T S R

s 74 857 L7514

b S S L RaDs

v A NCLEY
8. . b ¢ : 1. 0000 ‘
s [ ' 1 ' 1, 0000 - 4. 0

S RS

LJ!TlLép VALLE &1 .0
CCRITICAL VELUE &1

oY T

v.:

“ .y g
o o Lo, |
& : e v SR

a0 i i

b :

& 12 15 :
T A 3 1. 0000 1. 0000
TOTALS s L &7 |

® D HA% £ .id1s
CRITICAL VALUE A1 .05 LEVEL = .zdze
CRITICAL VALUE AT (01 LEVEL = .29%%

108

; s . . f— IR e oy 2
C!‘"l] f:“fl‘.Un‘ = 1 - S5 o DL L = 2L PROB. = L4594

W)



e NONFAREMETRIC TESTS o m oo e e e

KOLMOGOROV-SMIRNOV TWO GROUF TEST
BH S0 MPH 274 LANED FRSBENGER

DESERVED . CUMULATIVE
FREQUENT TES RELATIVE FREQUENCIES
BROUF 1 GRUUF GROUF 1 BROUF 2
3 - ,

10

C
I3
RS oee I
u
s

K

i T :
= 12 14
? 1 4
TOTALS &% -

CRITIOAL Vel s oS

CRITICSL Vel & 01

CHI-SGidaRE = L daL, N R PREOE. = LW

C-5



e e s e NONFGREMETRIC TESTS oo e

EULMUBOROV=SMIRNDYV  1WG GROUE TES|

A0 MY B4 LARE Y PaEhh

RIETEN

URGERVED CCUMULET LVE

» Frldid o s COBRELST IVE P ubhE NG s
LG aisdUl L BRULF E GHEUUF 1 LBRULE
o CHOON)

i 4] %

i £ W LT
i O Oi0GET

S .
w el S

» QGO

CROT DAL VELUE &1 . =, 1 &md
CRITICSL VaLURE &1 IR

OHL -SHsRE = AR S Lebo o= Biniee = s

©)



o e s e e o N UM EEEE TR LD TESTE e e _._;.. i s o s g o s s e e

EOQLMOGOROV-SHMIRNOY TWO GROUF TEST

"1 1 TR [EE F O | R { H L M REE
G S0 P oA bbbl e

CUMUL AT IVE
HELGTIVE FRE QU

CLASS @ GROUF 1
3 O RESIRINTS
ey 0 03 .
3 1 0 .
Y .

o

Vs

1 1. 0000

AT IO Ve

LLad BH 31 ] N
- " .
: Lauba e e il =,

C-7



e e NORFARAME TR TESTS wm m i sm e o me

LM GOROV-SMIRNOY TWU GROUE TEST

UM AT MPE LS8 ik

OBSERVED CUMULATIVE

, _ F ek UL MG TES Rl § IVE  FREGUENG TES
GloriSs GRUUK 1 BROUF 2 GhUuk 1 GRUUF @
1 : 0 oo sials

2 4 1
. 44 ) _
4 - T LAy LELG
5 : 131 79 LTI
& , T : )
7 4 5
a8 & _ &
9 , EiR S| 1. 00

10 ' 0 - 1 ‘ 1t

L OG0

N
o ),m;lf'z

4
Lo
TOTELS RIS ‘ BT
® 0 May = . 134%
ORI UTCAL VELUE &1 . 0%
CrUTIOAaL Walilde al Lol
CHE-SGUsRE = LTeo 143, DuFe = 0, FROE, = 2. 340E-0l

c-8.

[



_....,.....-._.._..-.____;....T....._._._‘_____.___ !‘!Ll!‘““H}"\P"I"b« i h j L, !LS]S .._....._..._..........._........._......_...._ S

EULMUGOROV-SMIKNGY TWO GROWE TESI

ORSERVED v CUMULAT IVE

IRRRRCRILI R A I A PEL ST LVE FREwIRN TS
LLéaSE GRulE 1 GROUE 2 GROUF 1 GlROur &

0 1 ST RSN
A PEREED A
L A784
I

- -r ] ~yern
i 2 . LA

gy i Do

e (A
I.

Vi R

(TSI N

M e &

- 1 [ - P

£ e dat HC R Freial S

c-9



e 12 i ot e o 10450 e 100

CLAGSH

NONFEARAMETHLIC

EULMOGOROV-5MIRNOY TR

BIROUF
(1

& I opax o=

T CAL

AR |

L

I
e

l E 8 T (4; e b e e e s 208 et e e i

GROUE TES]

[ AR R W T TOCY Sl A
Y SRR SRR 1 S N

CUMUNL AT IVE

1 TVE FRE G

1

IRE N i
..A.l...i"vi B

-
L eand

ShA NI

IR AININTS]

x®

Gk
RESISTRIS ERIRTSIS

SIS Y

L 0347

¥

w

W



FOLMOGURDV-9M L RKNUV

4

SH l.~..!

-
o
G i
0

id

=
v
i

[
P

[T

%]

&

141

~o U s

FOVERLS

P

JBSERVED

NONFalRaMETRIC

GROUF TEST

TwWo

LN

UERU TR AL
L1h Uk 1

W OO0

GRUUF &

0

s

i LRVEL =
Al oLl LEVEL w
FRRES AN Lok B SRUR, w  S5é
Vi PETET TEETE o men oo s e
SN S DRI TR Ghui TR SN

TRt

JTDED:

L0
o CHELI
. S L (._\
« 316G
o720
o THL0

o 7E00G
g0

s 1.0000 W Q20
o 1.0000 1.0QOQ00
100

GRITICAL Valtl o1 0w "
CRITICHL '\.'xfh. _.‘f: ft s =,
T -SOUARE = ALETE. | i FROE. = 1443



e e e o NORFARAMETRIC TESTES  mmm o oo st s oo

KOLMDBOROV=SMTRNDY TWO GROUF TE

Ry S
C ORSERVED

o N A B N
CLASS GROWF 1

GROUF 2
1

e 28
4 av

= . &y £
e o

i £ i

8 . : 1
POl 3 1

CRDTIO&L Vel JE AT L8 =,
ORIy LAl Vel ATt Lol .

CH LS = u "‘"‘ . [ B,

L NN ERAMETRIC 1

O MEGUR O - S T RO

i t s | ]

i } 1)

i i @

2 i 7

4 & 11

5 & 11

& w 7

7 0 1
TOTELS 17 a7

C-12

EH w4 LENED PROBENGER

CUMUL s T

PR LR TR FREATINVE TR

ST

UM AT TVE
TR RN oh ST R

GROUF 2
LGOS
L047% w
J1BsT

- 3405

L EE7E
L

i)



i e e e N SFAME TR T TESTUv—~»——;wWWf--w_ma-~~wm—

EOLMOGOROY-SMIFNOY TWO GROUF TEST

My 20 MiH W LANED PaSBENERER
DRSERVED CLUMULATIVE
PR M TE S FOEiaT IVE FIIE U RO TR
CLASS GROUF 1 GROUF 2 s GROUR 1 GROUF 2
) . W OO0 W 00
. - SEEB4 . O8O0
= . 0789 o DG *
11 . /G L GO0
4 474 1, Q000
L} 1.0000 1. 0000

Aol BRI O S
P 4 b BNy

TOTals b
w0 MEX = L EBTEY

LOeL VAL LE &
}

POEL VELUE et

CH L -SORESRE = LIRS B e Cae. = 22, FRIGE, = 04040



it shan s +m et Faran o mers S S17AE . BhenS e £iken A et €Res1 P ey o res I\l (:) r\l i::- ';':' R "::-' rv1 [_ " i“' [ (:‘ T E i.., r f_.; e e s e s St S i S i S o s SO b St 20000 S0 s

FAOLMOGOROY ~5r LRRNUOV TWG GROUF TEST

OBSERVED CUMUL AT LVE

Frhlztuencl (B i

CLens GROUF 1 GROUF & GROUF 1 LROUF &
1 0 0 OO0 L QOO0
0 W1 OE o 3O
O L0108 QOO0
";‘: ::f S R - O S

12 7 L2766 L 2097

o4 B2
P

ERE A N
3

j

e 1 . EHO5
9 7 . & y
10 e £
TOTALS S 43

# 0 Med s 1 1ED

LENEL =

[ T o I,

VLU e L0

WMislUin AT L0

c-14

.

0



e ae m e o e ra o o b L = cae i e G SmeBOes Jou e r\!u“\u.‘.“’_“:(f_‘ir1[:: ”l' R l C T E&‘;]’:D ..........q.s‘.............-. e e b e v s e o s

EOLMDGORODV-SMIRNOY TWO GROUF TEST
MY AG MEH 8/4 LaNED FASBEMGER

ORGERVED UM AT TUE

CRREDUENCTES FELATIVE FREQUENCIES

CL.ASS GROUF 1 GROUF 2 GROUF 1 GROUE 2
1 O 0

< ] 0

s ) 2 L L0000 .03

4 & £ o DS w10
b 14 11 . L2418 . 2860 *
& 25 1% o 8700
7 oL 153 . F3A
& S by . PEYO

) AN ATS:

1
10 Vml.& 73 a7

*oD oMy o= 1448

CHITICAL ValUk a1 0% LEVEL =

CRITICAL ValllE a7 o1 LENVEL =

CHI-SOUARE = 2,915, DLF. s 0, PROB, = L0

C-15



ClAash

j

EQLMOGOROV-SMIRNOV TWO GROUF TEST

GROUF 1

1

Yl LI

NELE 6

GROUF 2
€

o)

FE w4 LaNE:

P LT LVE

FEsEENGER

CLMLIL AT TVE

BROUE

At O LEYEL
r'~‘-'l " ['_:' 1 L E x‘«"!E i..

R ENTR LN

Lol

1

GHOUP

RERIRISIN

NONFARSMETRIC TESTH —emmm et oo e

LIRS T E
i

“)



e et NONFAREME TR 1c 1&3“: -.“..;_.‘: fﬂ%*‘; —— ..,.;.7.- e e s e

FEOLMOGOROV-SMIRNDOY TWO GROUF TEST
By Ze MPH O Z2/4 LANED FRsbBENGER

DRESERVE CLIMUL AT TVE
RSN ES FELATIVE FREGUENCLES
GRAOUF 1 GROUF 2 GROUF 1 GROUF 2
El 0 A o QI
1% 1 BEOL By
& =1 CEL27

i B e

e &HE IR
&9 72 _ L8241
42 39 L FEHOT L9244
1z 15 10000 L FETS
Q &2 1. Q000 . PPEH
¢ (W] i 1. 0000 RS IS TN

; t
TV ALS I 248

0
P
A b I
3
n

n s

~i s

Sy

.

oL MAax o= 1414

CRITICAL VYalUE ot . 0%
CRITICHL VALUE a7 Lol

OHIT-S0UARE = 10 717, DoF. = 2. FROB. = 4,708E-0%



CLAalhs

KOLMOG

= MOMEARGMETRIC TESTS

OROV-SMIRNDOV TWO GROUF

TEST

Ty &%/ 40

MFH)

T'\“TrLl

FF xl.-'-!t.h;Nl, les

TETED PauRUMNODR

CLMULL&T IV
RELATIVE FREWGUENCIES

GROUE

')

10OTelg AT
= OD M X

CRITIDAL Va

CRITICAL VA

CHI-SUUAKRE =

AN

I

i (8]

1
A 4
4 1
5 177
& Q8
7 14
8 1
< 9]

TOYALE AL
O M

ALV TOML, Wl
CRIT LESL Va

CHI -SRIk =

1 GROUrE 2
3
1
4 . .'I. i;'-..~- 3
17 L0913
& ] “,
154 é,

142
-y

"‘F[)UT' 1

l'tL (2]
sLUE &

LEVEL =
LEVEL

FFH

IMTERS TR

S B0

LAJED &1 L0 &
AT L =

i s
W LR L

ThLICE

i.

GBRGUE 2

“ﬁiﬁ'

1ELERG,  DuF. =, PROB. = 0%
e MONPRRAME TR e e
BORUV-SMIRNOY TWO GROUF TEST

Jenisl
LE
. QOO0
L QOO0

DEGOO

1)



~“m_mfmmMm_mm“memm_hh'NUNFQRAMETRIC TESTS e e e o ot e e s s e e 1ot e ot

FOLMUGORON-SMIRNOYV TWO GROUF

TY 55 MEH THTENSTATE D PaGe

. i Liuimii s 1 1V
FiEUENCLES FELATIVE FRELUENU IES

535 GROUF 1 GrROoue 2 S shOUE 2

1 {3 i

2 2 1

A il

4 7 *
5 el

& 21

. ‘L

i j

TOTALE

[F2

Vel UE st L 0B LEvEL

Vel @ Lol LENVEL =

I A RIR T 1% et
Ol -SilakeE = e

T O P S O

B R L R  rm s o e

TSP L RIS TR GO TES
TET  TRUCK

G e LVE

NPT b
S AV TS
[

> o 1 W VA LOVEG
2 1% ; L BAYG

. 8491
1. 0000

) & 1. 0000 1o 000

CRITICAL WELUE AT L 0% LEVEL
Tl Wil VL

oy

AL Mt Ah

A

OHIT SRR = 11.386, I S FROE. =




Lo s saois 1184 o sotah s ees) sme s b S b e YOO S S2001 e 0w} s M TRRRS '\! (") r"! F:l A F." |{‘_‘ M E‘ '1' F,‘: ]‘ C T E S '!' 8 ot v e 1o et hobt+ St Ammra e Saate bttt Seere e Soes SN b et S i St

Gk iz L

PR BN L b

L& G

1 0

o o
o R PR
i
S 175 ® .
H
¢ 1 &
7 A1
& ; 11
5 - -
1o O 1w b0 NSRS
TOTRILLS S1é
¥ L) =, 1124
CrITICAL VallUE a1 Lol Ly
CEHITLOAL VALUE &y Lol LVEL =
LH L -S00aRE = I SR - Fhalip e we KR
B P P PSR O | I T AT LI Fiole I L o e e o oo e e e eem o e s e 2
Pk
T A A LS DIV LD
HLE I
T |
1 i
2 i
1
4
il
5 |‘:'.,~ L .-r_'.(;‘ ¥ .

& X - 725
& 20 e . 9481
7 7 1% 1.4000
8 O 11 1.000a0 1, Q000 -
TOTaLE Pt 141

2 D OFEX = L A5S00

CHI--StoRE

C-20



———————————————— —mmmm= NONFARAME TRIC TESTS ~m—mmmrim bl

§ i e T

'
-

-~
-a

%

THG GROUE Te&T

or TR Lopq i e
FOLMOGURIN - S TR

TX SE MIETE 2 LS

MULST

FELATIVE FREC

= GROLE 1
. DIO00

& & ST I LOl1E
L OBEY LGS
2024 1154
VAR YA
L FOTS
24 ﬁi - PEETD
4 o 1. 0000

L] 2 1. 0000 i. Uuun

Tl AT i

Clsist RN E

(RIS

&

p;

¥ D OMAX = L 11ué

i e b s o v e ia e e !\“]i\;!.‘ a1 2, l'] ] 1 ]\' 4 :: '} ; \':; ' '.:, 0505000 Sa e D SasbE 10 s000 St Si00s S 1400 4B WD P BAESS A m B ety Seve @

RUOLMOUGEOROV -G TRIMOV TR GROUR TEST

TX 5N MM 2 el TRUGK

Cik xl XL T
Pk - -

i %
1 A .U“/é
16 ) AB7Y
17 9 LH024
X 1% LF756
1 “ 1.0000 1. 0000

TOTALS 41 A6

* D MaAX = 4858

CRITICAL VWSLUE AT .08 LEVEL = [ 3210&
CRITICAL VALLE AT ol LEVEL = 2837

CHI-S0UARE = P05, L.k, = FROE. = 1017504

C-21



I

e et e NONFRRAMETRIE TESTH et o e e

EOLMOGDROV-SMIRNOV  TWG GROUP TEST

MM A5 MPH OINTERSTATE: FOSSENGER

{ Gl e 1VE
FREDLENUCIES RELSTIVE FREGUENCLED
ClL.ASS GROUFE 1 GROUF 2 iR i EROE 2
1 i O3 o 5 o OO
2 @ 3 . 0028 SOURE
§ 5 T citog

i

4 . 0851 . &6
= it .15

&2

- AT
8416

FEDR

a—y
«

g Y

o B
e

e’

Lk VRLUE AT

1
TOaL Vel AT

CH L -S00UARE = de, S5E. Dov e =, Feli. = 7.8280-11

S 1A PO T | S SRV L P W NI T -l [

FOLMBORON - SMTRMNGY T Gy TEST

R &5 PIPH TN ERE

i . L. FRESUENGIES
. GG 1 Biour 2 GROUe L GRUUF 5
1 S it

& 4 & - OO6S L0184

3 & 14 LOZYE LOA1E
4 47 47 O 11320
& 142 10& 23 el = Lo

. HOSG *
LBYLE

€ iz B L GGG CGTEE

Q@ = 12 W OO0 . GEEE

1 ] 1 1. O 1. oaon

TV &t ad R

o
&
™
Er
L

FERISINTS PSS LT

—

¥ oMar o= o 1o

CRITIGAL VALUE a1 0% LEVL =

CRITICAL VRLUE &1 D1 LEVEL =

I 489, IR S i



e g g e Cerey e g g s

EOLMOGOROV-SMIKNOY TWO GROUF TEST

KM 55 MEH INTERSTATE:  PASSENGER

’ OBSERVED CUMUL 61 TVE
FREMUENCIES KELATIVE FREGUENG LS
GROUF 1 GRUUF 2 GROUF 1 GRUUE 2

L]
1 o % o RS TRIS T
~
2
)
«d

w 1 L D L08R
1.7
)7 !
G Tt
&9 . LEB711
27 47 YL

2 5 1. 0000

- o

Q44

P

-
o~ e

BT

- FES6O

I & A ]

O3 e 1. OO0 A
10 O i 1. 0000 1. 0000
POTELS R ek

# D HRX o= Jléa?a

SRIFIEAL
CRITIOAL

T

Ci-UaLiE

B PGB - s LR TR

B PR

£ L

RINIRIR)

& 1 [

o O
16 0
TOTALES it

2,
SN

# D MAX =

Vil Uk

3%

13404

a7
-1

10000
1. 0000

1.000G0

c-23

1. 0000
1. 0000
1. 0000




CLASS

—

”y

HREE —

[_}.

HH

5o

¢

CH 86

CLass
1

=¥
-
s

"

4
5

&

3
/
7

TOTALS

H

CHI-9

{934

NOURFAaRE

FETRIE TESTE —ore s s i

EQLMOGOROV-SMIRNGY TWO GROUF TEST

MEOSE MR 4 L ANE

LRSERVED
FRECUENCIES
[’ !‘n ,‘[‘.‘- 1 [_—:F"UL”"
0

4
2%
HE
bL

1

D OMex o= L1364

el VALUE AT
1o "o

sl VMaLUE AT

et ‘
- s

GROLE 1 Ghor
i 0
2 1
= 1
11 &
175 8

{ ;
Lk BT L0l

GHISRE. =

DIVIDED:

BUFAR L iorg ik
!" LS ,..13-7 !

CUMULET IVE
RELATIVE FREWUDENCTES
2 (E‘F.‘i'MF 1 M U!'f @

.Ulb4
D 1E

1. 00on

"

STRIU

\

FELAT IV FF "

2 GROUFE 1 erUP E
Eainiet

- 0488

L1220 - OEET

EROZ Db
PASI PRI
P24
1.0000

1.0000

L. E' % i L' o
L.. F- “'."‘ h l_.__ S

w



e NONFARAMETRTE  TEGTE  —m oo

FOLMOGIHROV - S TRNOV TWO sROUF TEST

N SES MEH 2 LLANE D PASEENEGER

ol
S0 Nk
SRINIZ |
PIRLEH)
151
RS0
. 1857
A A R L e
. L .01 14
o TLIDEG L3771
« Hiaba®?

A

i
w Y

IREISTNES
B LA N L E REL&TIVE b

GROUF 1 EIRRINIT. GROUE 3

1 0 (0 i

) 3
e e “--
) £ 4

4 14 10
5 16 13
) 14 17 . 9360
7 4 & 1. 0000
g Q0 A 1. QOO
B [ ) 1. 0000
) 1, 000

¥ oL MaxX o= 107

CRUDLCAL valut &1 coly LEVEL =

A
CRITIEAL VMalde s s ol LEVEL =




o i s s e s s oo S100e o Bt EAAC B e drar v SARES g mien Amers arore v r\l () r‘l Fl IAI r_"‘f)' l\1 ET l..," I C: , FS ' S e men Ls11e e nats sonm e brhes St ents oo e s i {1 S

KOLMOGOROV-SMIRNOV TWO GROWUF TEST

MMOSS MPH URDRANLD FASEERNGE P
DESERVED CUMUL AT IVE
FREUUERNCL1ES RELATIVE FREGUENUIES
CLAss GROLE GROUE 2 GROUE 1 GROUF 2
1 1 0 L DO E DOOC

& A OHTTE

AE27

13 10
25 19
31 3
14 W . B4
& 11 TRt

o 1 L0000 W PROE

K-

- 5019
NI S *

%

0m N

0 1 1. 0000 1. 0000

TOTHLE 1 104
¥ O MAaX = 1268

SRITICAL VELUE @1 .05 LEVEL
TI0AL VaAalllE &b col |

CHI-SGUaRE = 2,307, DoF, = ¥, FROB. = . 1848

C-26



ettt reres e e atvve o et thrm s ot s 6oy v e o ....v_. JRER "h’ I [=FaY 1,: ’de‘ l"'} [N i (: " [’—_ N R = v et i s e i s s st e S e s e s

KOLMOBGOROY-SHIRNUOY TR GROUF TESY

NMOAE MEHI P

CUMLILS 10k
b RELATIVE FReWUENC LS
CLass GROUE GROUR 2 GEOURE 1 GROUE
. r , B

* i () i) ISR

o 0O . OO0
{ REFISTRIN

RS Ads i)

C-27



CL.AES

s o s U

EOLMOGUROV -EMIREMNOY

MM 40 MEM 274

L. N
FRELURENGL

SO GROUE

1 i)

0 . Q

FAMETRIC

TEST

TWO GROUE BT

LUMUL A T

HelsaT Ve FrEdUibNCIes

c-28

ik

RIS GROUFE 2
IESIRIBTH
L DOGO
-y ALE

<1705




BEPTERY

e NOMEARAMETRIC TESTE —mmmmmmre oo e
EOLMOGOROV-SMIRNOV TWO GROUF TEST
MMOTE MM R4 LANTD FASSENGER

UBSERVED o CURLILE T TYE

FREUUERNUIES S RELATIVE }-hhuULNLIl:...:
CLASS GROWS 1 GEoue 2 GROUF 1 GrOur

(& i) ETalsle ERINIRln
2 1 L0148 L0119
14 =] -118% L1
° - qu‘)

28 22
42 25

% 14

SRR R S R

QN0
-

ob pee

fosdt 1

) 1 1. OO0 1 . 0000
TOTALS 159 2},

CrRITIDAL VeLUL AT Jofh LEVEL = o 18%0

CRITIOAL Validk @t Lot LeEVEL =

CHI-SOUSRE = 4,978, D.F. = &, PFROBE. = 1013

c-29



APPENDIX D

Cumulative Speed Distributions



SPEED FREQUENCY DISTRIBUTIONS

STATE ¢ OHIO
FACILITY GROUP : 65/55 MPH RURAL INTERSTATE

UNIT : DETECTABLE RADAR

VEHICLE TYPE : PASSENGER

CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 40 - 45 2H 5 0.22 5 0.22
> 45 - 50 3H 17 0.75 22 0.98
> 50 - 55 4H 90 3.99 112 4.97
> 55 - 60 SH 384 17.04 496 22.02
> 60 - 65 &H 850 37.73 1,346 59.74
> 65 - 70 7H 761 33.78 2.107 93.52
> 70 - 75 8H 134 5.95 2.241 99 .47
> 75 - 80 oH 12 0.53 2,253 100.00
VEHICLE TYPE : TRUCK
CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
< 40 1H 2 0.08 2 0.08
> 40 - 45 2H 7 0.30 9 0.33
> 45 - 50 3H 74 3.20 83 3.59
> 50 - 55 4H 570 24.65 653 28 .24
> BS - 60 5H 1,284 55.54 1,837 83.78
> 60 - 65 6H 330 14 .27 2.2€7 98.05
> 65 - 70 7H 43 1.86 2.310 99.951
> 70 - 75 8H 2 0.08 2.312 100.00
UNIT : UNDETECTABLE RADAR
VEHICLE TYPE : PASSENGER
CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 40 - 45 2H 2 0.10 2 0.10
> 45 - 50 3H 11 0.54 13 0. 63
> 50 - 55 aH 100 4.88 113 5.51
> 55 - 60 5H N 502 24.50 615 30.01
> 60 - 65 6H 705 34.41 1,320 64.42
> 65 - 70 7H 579 28.26 1.899 92.68
> 70 - 75 8H 127 6.20 2.026 98 .88
> 75 - 80 oH 19 0.93 2.045 99 .80
> 80 10H 4 0.20 2.049 100.00
VEHICLE TYPE : TRUCK »
CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 40 - 45 2H 8 0.36 8 0.36
> 45 - 50O 3H 89 4.05 o7 4.42
> 50 - 55 4H 434 19.75 531 2417
> 55 - 60 5H 1,071 48.75 1,602 72.92
> 60 - 65 6H 504 22.94 2.106 95 .86
> 65 - 70 7H 83 3.78 2.189 99.64
>70 - 75 8H 7 0.32 2.196 99.95
> 80 10H 1 0.05 2,197 100.00

SOURCE : TEXAS TRANSPORTATION INSTITUTE
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SPEED FREQUENCY DiSTRIBUTIONS

STATE : OHIO _
FACILITY GROUP : 55 MPH INTERSTATE

UNIT : DETECTABLE RADAR

VEHICLE TYPE : PASSENGER

CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 40 - 45 2H 2 0.49 2 0.49
> 45 - 50 3H 8 1.98 10 2.47
> 50 - 55 4H a8 11.85 58 14.32
> 55 - 60 SH 128 31.60 186 45.93
> 60 - 65 6H 146 36.05 332 81.98
> 65 - 70 7H 64 15.80 396 97.78
> 70 - 715 8H 8 1.98 404 98.75
> 75 - 80 SH 1 0.25 405 100.00
VEHICLE TYPE : TRUCK
L : CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 40 - 45 2H 3 0.91 3 0.91
> 45 - 50 3H 19 5.76 22 6.67
> 5O - 55 4H 130 39.39 152 46 .06
> 55 - 60 5H 156 47.27 308 93.33
> 60 - 65 &H 22 6.67 330 100.00
UNIT : UNDETECTABLE RADAR
VEHICLE TYPE : PASSENGER
. CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 40 - 45 2H 1 0.26 1 0.26
> 45 - 50 3H 13 3.34 14 3.60
> 50 - 55 aH 57 14.65 71 18.25
> 55 - 60 SH 120 30.85 181 49.10
> 60 - 65 6H 141 36.25 332 85.35
> 6% ~ 70 7H 47 12.08 378 87 .43
> 170 - 75 8H 8 2.06 387 99.49
> 75 - 80 9H 2 0.51 389 100.00
VEHICLE TYPE : TRUCK
o e h CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 40 - 45 2H 8 2.74 8 2.74
> 45 - 50 3H 50 17.12 58 19.86
> 50 - 55 4H 115 39.38 173 59.25
> 55 - 60 SH 83 28.42 256 87.67
> 60 - 65 6H 32 10.96 288 98.63
> 65 - 70 7H a 1.37 292 100.00

SOURCE : TEXAS TkANSPkaATION INSTITUTE
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SPEED FREQUENCY DISTRIBUTIONS

STATE : OHIO
FACILITY GROUP : 55 MPH 4 LANE DIVIDED

UNIT : DETECTABLE RADAR

VEHICLE TYPE : PASSENGER

CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
< 40 1H 1 0.58 1 ©.58
> 40 - 45 2H 5 2.92 6 3.51
> 45 -~ 50 3H 17 9.94 23 13.45
> 50 - &5 4H 35 20.47 58 33.92.
> 85 - 60 5H 56 32.75 114 66.67
> 60 - 65 6H 36 21.05 150 87.72
> 65 - 70 7H 17 8.94 167 87 .66
> 70 - 75 8H 3 1.7% 170 89.42
> 75 - 80 SH ' 1 0.58 171 100.00-
VEHICLE TYPE : TRUCK
CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 45 - 50 3H 6 16.22 6 16.22
> 80 - &5 4H 17 45.95 23 62.16
> 85 - 60 5H 9 24.32 32 86 .49
> 60 - 65 6H 4 10.81 36 87.30
> 65 - 70 7H 1 2.70 37 100.00
UNIT : UNDETECTABLE RADAR
VEHICLE TYPE : PASSENGER
CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
....................... D e Tt T b T TP
> 45 - 50 3H 11 6.63 11 6.863
> 80 - 55 4H 38 22.89 49 29.52
> 8§85 - 60 SH 56 33.73 105 63.25
> 60 - 65 6H 42 25.30 147 88.55
> 65 - 70 TH 16 9.64 163 98. 18
> 70 - 75 8H 3 1.81 166 100.00
VEHICLE TYPE : TRUCK
CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 45 - 50 3H 3 12.50 3 12.50
> 50 - 55 4H 9 37.50 12 50.00
> 55 - 60 5H 9 37.50 21 87.50
> 60 - 65 6H 3 12.50 24 100.00

SOURCE : TEXAS TRANSPORTATION INSTITUTE



SPEED FREQUENCY DISTRIBUTIONS

STATE . OHID
FACILITY GROUP : 55 MPH 2 LANE

UNIT : DETECTABLE RADAR

VEHICLE TYPE : PASSENGER

CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
< 40 iH 4 2.26 4 2.26
> 40 - 45 2H 5 2.82 9 5.08
> 45 - 50 3H 8 4.852 17 9.60
> 50 - 55 4H 42 23.73 59 33.33
> 55 ~ 60 SH 74 41.81 133 75. 14
> 60 - 65 6H 37 20.90 170 86 .05
> 65 - 70 TH 6 3.38 176 99.44
> 70 - 75 8H 1 0.56 177 100.00
VEHICLE TYPE : TRUCK
CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 40 - 45 2H 2 3.39 2 3.38
> 45 - 50O 3H 2 3.38 4 6.78
> 50 - 55 4aH 17 28 .81 21 35.59
> 85 - 60 5H 22 37.28 43 72.88
> 60 ~ 65 6H 12 20.34 55 93.22
> 65 - 70 ™ 4 6.78 58 100.00
UNIT : UNDETECTABLE RADAR
VEHICLE TYPE : PASSENGER
y . CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
______________________________________ = o o e
> 40 - 4% 2H 1 0.68 1 0.68
> 45 - 50 3H 12 8.22 13 8.80
> 50 - 55 4H 37 25.34 : 50 34 .25
> 55 - 60 SH . -Y 38.04 107 73.28
> 60 -~ 65 6H - 31 21.23 138 94.52
> 65 - 70 TH . 7 4.79 145 98.32
> 75 - 80 9H 1 0.68 146 100.00
VEHICLE TYPE : TRUCK
CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
< 40 H 1 1.49 1 i.48
> 40 - 4S5 2H 4 §.97 5 7.46
> 45 - 50 3H 7 10.45 12 17.91
> 80 - 55 4H 11 16.42 23 34.33
> 55 - 60 SH 26 38.81 49 73.13
> 60 - 65 6H 15 22.38 64 85.582
> 65 - 70 ™ 3 4.48 67 100.00

SOURCE : TEXAS TRANSPORTATION INSTITUTE
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SPEED FREQUENCY DISTRIBUTIONS

STATE : OHIO
FACILITY GROUP : 50 MPH 2/4 LANE

UNIT : DETECTABLE RADAR

VEHICLE TYPE : PASSENGER

CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 40 - 45 2M 10 14.498 10 14.49
> 45 - 50 3H 17 24 .64 27 39.13
> 50 - 85 4H 27 39.13 54 78.26
> 55 - 60 5H 12 17.39 66 85.65
> 60 - 65 6H 2 2.90 68 98.55
> 65 - 70 H 1 1.45 68 100.00
VEHICLE TYPE : TRUCK
CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENY FREQUENCY PERCENT
> 45 - 850 3H 4 66.67 4 66.67
> 80 - 65 4H 2 33.33 ] 100.00
UNIT : UNDETECTABLE RADAR
VEHICLE TYPE : PASSENGER
CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
< 40 1H 2 3.39 3 3.38
> 40 - 45 2H 7 t1.86 9 15.25
> 45 - 50 3H 16 27.12 25 42.37
> 50 - 85 4H 13 22.03 8 . 64.41
> 55 - 60 S5H 14 23.73 52 88. 14
> 60 - 65 6N 3 $.08 55 83.22
> 65 - 70 TH 4 §.78 88 100.00
VEHRICLE TYPE : TRUCK
CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
"'----"'----"--"-“‘"-"'-------"""'--""--""-"-""""-'-"""'",."""‘r-f' ------------ g e weersrsaeacrcae e
> 40 - 45 2H 1 11.11 1 11. 11
> 45 - 50 3H 3 33.33 4 44 .44
> 80 - 55 ) 4H A 44 .44 8 88.89
> 60 - 65 6H i 11,11 <] 100.00

SOURCE : TEXAS TRANSPORTATION INSTITUTE



STATE

SPEED FREQUENCY DISTRIBUTIONS

OHIO

FACILITY GROUP ; 45 MPH 2/4 LANE

UNIT

: DETECTABLE RADAR

VEHICLE TYPE : PASSENGER

§

UNIT

FREQUENCY

PERCENT

CUMULATIVE
FREQUENCY

CUMULATIVE
PERCENT

SPEED GROUP RANGE
> 30 - 35 4L
> 35 - 40 SL
> 40 - 45 eL
> 45 - 50 7L
> 50 - S5 8L
> 55 - 60 oL

>. 60. 0L

VEHICLE TYPE : TRUCK

SPEED GROUP ) RANGE

FREQUENCY

PERCENT

CUMULATIVE
FREQUENCY

CUMULATIVE
PERCENT

e e e e e e e e e D e e e - - e = o = e = = - - = = - - - —_——

> 35 - 40 SL
> 40 - 45 6L
> 45 - 50 7L
> 50 ~ 55 8L

. UNDETECTABLE RADAR

VEHICLE TYPE : PASSENGER

FREQUENCY

PERCENT

CUMULATIVE
FREQUENCY

CUMULATIVE
PERCENT

SPEED GRQUP RANGE
> 25 - 30 3L
>.30 - 35 aL
> 35 -~.40 5L
> 40 - 45 6L
> 45 - 50 7L
> 80 - 585 8L
> 55 - 60 oL
> 60 10L

VEHICLE TYPE : TRUCK

SOURCE

SPEED GROUP ‘ RANGE

FREQUENCY

PERCENT

150

CUMULATIVE
FREQUENCY

CUMULATIVE
PERCENT

> 35 - 40 SL
> 40 - 45 eL
> 45 - 50 7L
> 80 - 55 8L

TEXAS TRANSPORTATION INSTITUTE

D-6

18.18
36.36
81.82
100.00
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STATE

FACILITY GROUP
UNIT

VEHICLE TYPE

SPEED FREQUENCY DISTRIBUTIONS

OHIO
40 MPH 2/4 LANE

DETECTABLE RADAR

FREQUENCY

PERCENT

CUMULATIVE
FREQUENCY

CUMULATIVE
PERCENT

PASSENGER
SPEED GROUP RANGE
> 25 - 30 3L
> 30 - 35 4L
> 35 - 40 5L
> 40 - 45 6L
> 45 - 50 7L
> 50 - 55 8L

VEHICLE TYPE : TRUCK

UNIT

VEHICLE TYPE

- - - = = = = e = e e Y e = o e = = e = = = = = = > - - - -~ -

SPEED GROUP RANGE
> 35 - 40 5L
> 40 - 45 (1%
> 45 - 50 7L

UNDETECTABLE RADAR

PASSENGER
SPEED GROUP RANGE
--------------------------------- P et e
> 30 - 35 aL

> 35 - 40 5L

> 40 - 45 6L

> 45 - 50 7

> 50 - 55 8L

VEHICLE TYPE : TRUCK

SOURCE

SPEED GROUP RANGE
> 3% - 40 5L
> 40 - 45 6L
> 45 - 50 7L

TEXAS TRANSPORTATION INSTITUTE

FREQUENCY

FREQUENCY

FREQUENCY

D-7

PERCENT

PERCENT

——mm—————— e -

PERCENT

CUMULATIVE
FREQUENCY

CUMULAT]VE
FREQUENCY

CUMULATIVE
FREQUENCY

CUMULATIVE
PERCENT

CUMULATIVE
PERCENT

CUMULATIVE
PERCENT



SPEED FREQUENCY DISTRIBUTIONS

STATE ‘ : OHIO
FACILITY GROUP : 35 MPH 2/4 LANE

UNIT : DETECTABLE RADAR

VEHICLE TYPE : PASSENGER

o ‘ CUMULATIVE CUMULATIVE
SPEED GROUP : RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 20 - 25 2L 4 0.95 4 0.95
> 25 - 30 3L 44 10.48 48 11.43
> 30 - 35 4L 86 20.48 134 31.90
> 35 - 40 5L 131 31.19 265 63.10
> 40 - 45 6L 92 21.90 357 85.00
> 45 - 50 7L 54 12.86 411 97.86
> B0 - 55 : 8L 9 2.14 420 100.00
' VEHICLE TYPE : TRUCK
- : _ : CUMULATIVE CUMULATIVE
SPEED GROUP _ RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 30 - 35 4L 5 45.45 5 45 .45
> 35 - 40 5L . 3 27.27 8 72.73
> 45 - 50 7L 1 9.09 8 81.82
> 50 - 55 8L 2 18.18 11 100.00
UNIT : UNDETECTABLE RADAR
VEHICLE TYPE : PASSENGER
' : CUMULATIVE CUMULATIVE
SPEED GROUP RANGE - FREQUENCY PERCENT FREQUENCY PERCENT
> 20 - 25 2L 1 0.36 1 0.36
> 25 - 30 3L 13 4.68 14 .04
> 30 - 35 4L 45 16.18 59 21.22
> 35 - 40 5L 79 28.42 138 49.64
> 40 - 45 6L 78 28.06 216 77.70
> 45 - 50 7L 51 18.35 267 96.04
> 50 - 55 8L 9 3.24 276 99.28
> 58 - &0 gL 1 Q.36 277 99 .64
> 60 : 10L 1 0.36 278 100.00
VEHICGLE TYPE : TRUCK
CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 30 - 35 4L 1 50.00 1 50.00
> 40 - 45 6L 1 50.00 2 100.00

SOURCE : TEXAS TRANSPORTATION INSTITUTE
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)

STATE

SPEED FREQUENCY DISTRIBUTIONS

OHIO

FACILITY GROUP : 25 MPH

UNIT

DETECTABLE RADAR

VEHICLE TYPE : PASSENGER

UNIT

CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 20 - 25 2L 15 8.11 15 8.11
> 25 - 30 3t 55 20.73 70 37 .84
> 30 - 35 4L 77 41.62 147 79.46
> 35 - 40 5L 31 16.76 178 96.22
> 40 - 45 6L 5 2.70 183 88.92
> 45 - B0 7L 2 1.08 188 10C.00
UNDETECTABLE RADAR
VEHICLE TYPE : PASSENGER
CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
< 20 1L 1 1.00 1 1.00
> 20 - 25 2L 3 3.0C 4 4.00
> 25 - 30 3L 15 15.00 19 18.00
> 30 - 35 aL 29 28.00 48 48 .00
> 35 - 40 St 37 37.00 85 85.00
> 40 - 45 6L 1% 15.00 100 100.00

SOURCE

TEXAS TRANSPORTATION INSTITUTE



SPEED FREQUENCY DISTRIBUTIONS

STATE : NEW YORK
FACILITY GROUP : 55 MPH INTERSTATE

UNIT : DETECTABLE RADAR o .

VEHICLE TYPE : PASSENGER

‘ v ' : CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 40 - 45 2H 1 0.07 1 0.07
> 45 ~ 50 3H 15 1.07 16 1.14
> 50 - 55 aH . 125 8.92 141 10.06
> 55 - 60 SH 372 26.55 513 36.62
> 60 - €5 6H 490 34.98 1,003 71.59
> 65 - 70 7H 359 25.62 1,362 97.22
> 70 - 75 8H 32 2.28 1,394 99.50
> 75 - 80 oH 3 0.43 1,400 99.93
> 80 10H 1 0.07 1.401 100.00
VEHICLE TYPE : TRUCK
' . CUMULATIVE CUMULATIVE
_'SPEED ‘GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
>'40 - 45 ' 2H . 3 0.33 3 0.33
> 45 - 50 aH 27 2.97 30 3.30
> 50 - 55 4H 211 23. 189 241 26.48
> 55 - GO 5H £24 46.59 665 73.08
> 60 - .65 6H 203 22.31 868 95.38
> 65 - 70 TH 40 4.40 208 99 .78
> 70 - 75 8H 2 0.22 910 100.00
UNIT : UNDETECTABLE RADAR
VEHICLE TYPE : PASSENGER
E o : S : GUMULATIVE CUMULATIVE
SPEED GROUP " RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 45 - 50 3H 5 0.39 5 0.39
> 50 - 55 aH 53 4.16 58 4.55
> 85 - 60 5H 212 " 16.84 270 21.19
> 60 - 65. - 6H 556 43.64 826 64.84
> 65 ~ 70 . ™H 374 29. 12 1,187 93.96
> 70 - 15 Y Y © 5.34 1,265 99.29
> 75 - 80 oH ‘ e 0.71 1,274 100.00
VEHICLE TYPE : TRUCK
’ : CUMULATIVE CUMULATIVE
SPEED GROUR . RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 40 - 45 2H 3 0.34 3 0.34
> 45 - 50 3H 28 3.13 a1 3.47
> EO - 5§ aH 130 14.54 161 18.01
> 55 - 80 5H 375 41.95 536 59.96
> 60 - 65 6H 281 31.43 817 81.39
> 65 - 70 7H 69 7.72 886 99. 11
> 70 - 75 8 7 0.78 893 99.89
> 75 - 80 aH 1 0. 11 894 100.00

SCURCE : TEXAS TRANSPORTATION INSTITUTE
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SPERD FREQUENCY DISTRIBUTIDNS

STATE ' : NEW YORK
FACILITY GROUP : 55 MPH 4 LANE DIVIDED

UNIT : DETECTABLE RADAR

VEHICLE TYPE : PASSENGER

CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
< 40 1H 1 0.09 1 0.08
> 40 - 45 2H 5 0.45 6 0.54
> 45 - 50 3H 38 3.43 44 3.97
> 50 - 55 4aH 140 12.82 184 16.59
> 55 - &0 SH 338 30.48 522 47 .07
> 60 - 65 6H 368 33.18 890 80.25
> 65 - 70 TH 198 17.85 1,088 a8, 11
> 70 - 75 BH 20 1.80 1,108 g2 91
> 75 - 80 9K 1 0.09 1,108 100.00
VEHICLE TYPE : TRUCK
~ CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENY FREQUENCY PERCENT
< 40 H 4 1.60 4 1.60
> 40 - 45 ' 2H 6 2.40 10 4.00
> 45 - 50 3H 15 6.00 25 10.00
> BO - 55 an 64 25.60 89 . 35.60
> 55 - 60 SH 101 40.40 190 76.00
> 60 - 65 6H a7 18.80 237 94.80
> €5 - 70 7H 13 5.29 280 100.00
UNIT : UNDETECTABLE RADAR
VEHICLE TYPE : PASSENGER
CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 40 - 45 2H 8 1.00 9 1.00
> 45 - 50 3H 32 3.55 41 4.55
> 50 - 55 aH 124 13.41 162 17 .98
> 55 - 60 5H 262 29.05 424 47.01
> 60 - 65 6H 301 33.37 725 80.38
> 65 ~ 70 TH 138 15.41 864 95.79
> 70 - 75 8H 28 3.10 892 S8 .89
> 75 - 80 SH 8 0.89 900 . 93.78
> 80 10H 2 0.22 802 100.00
VEHICLE TYPE : TRUCK
CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENGY PERCENT FREQUENCY PERCENT
—————————————————————— R o o o P o o & - e P e A e e e e e e e e — e - = ——— .
< 40 1H 1 0.40 1 0.40
> 40 - 45 2H 5 2.00 6 2.40
> 45 - 50 3H 17 6.80 23 9.20
> 50 - 55 aH 56 22.40 79 31.60
> 55 - 60 5H 8s 35.60 168 67.20
> 60 - 65 6H 68 27.30 236 94.40
> 65 - 70 TH 12 4.80 248 99.20
>170 - 75 8H 2 0.80 250 100.00

SOURCE : TEXAS TRANSPORTATION INSTITUTE



¢ SPEED FREQUENCY DISTRIBUTIONS

STATE . : NEW YORK
FACILITY GROUP : 55 MPH 2/4 LANE:

UNIT : DETECTABLE RADAR
VEHICLE TYPE : PASSENGER

CUMULATIVE CUMULATIVE

SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
< 40 1H 4 2.13 4 2.143
> 40 - 45 2K 114 5.85 15 7.98
> 45 - 50 3H 23 12.23 38 20.21
> 50 - 55 aH 50 26.60 88 46.81
> 55 - 60 5H 60 31.91 148 78.72
> 60 - €5 6H 32 17.02 180 95.74
> 85 - 70 7H 8 4.26 188 100.00
VEHICLE TYPE : TRUCK
_ .
. : CUMULATIVE CUMULATIVE
SPEED GROUP - RANGE: FREQUENCY PERCENT FREQUENCY PERCENT
< 40 . © 1H 1 5.88 1 5.88
> 40 - 45 2H 1 5.88 2 11.76
> 45 - 50 " 3H 1 5.88 3 17.65
> 50 - 58 ‘4K 6 35.29 9 52.94
> §5 ~ 60 SH 6 - 35.29 15 88.24
"> 80 - 65 6H 2 11.76 17 100.00
UNIT : UNDETECTABLE RADAR
VEHICLE TYPE : PASSENGER.
. . _ ‘ CUMULATIVE CUMULATIVE
SPEED GROUP , RANGE FREQUENCY PERCENT FREQUENC PERCENT
< 40 1H ’ 1 0.53 1 ©.53
> 40 - 45 2H 8 4.26 9 4.79
> 45 - 50 . 3H 26 13.83 35 18.62
> 50 - 55 i - 4H 47 25.00 82 43.62
> 5% - 60 5H 66 35. 14 148 78.72
> 60 ~ &5 6H : 27 14.36 175 93.08
> 65 ~ 7 H 12 6.38 187 99.47
> 70 ~ 75 U] ' 1 0.53 188 100.00
VEHICLE TYPE : TRUCK
o CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 40 ~ a3 2K 2 5.41 2 5.41
> 45 - 8O 3H 7 18.92 2 24.32
> 50 ~ 85 4H 11 29.73 20 54.05
» 85 ~ @0 SH 11 29.73 31 83.78
> 60 - 65 6H 5 13.51 36 87.30
> 65 - 70 7R 1 2.70 37 100.00

SODURCE : TEXAS TRANSPOﬁTATIOﬁ INSTITUTE
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STATE

SPEED FREQUENCY DISTRIBUTIONS

NEW YORK

FACILITY GROUP ; 50 MPH 2 LANE

UNIT

DETECTABLE RADAR

VEHICLE TYPE : PASSENGER

FREQUENCY

PERCENT

CUMULATIVE
FREQUENCY

CUMULATIVE
PERCENT

SPEED GRODUP RANGE
> 40 - 45 2H
> 45 - 50 3H
> 50 - 595 4aH
> 55 - €0 SH
> 60 - 65 8H

VEHICLE TYPE : TRUCK

UNIT

FREQUENTY

PERCENT

CUMULATIVE
FREQUENCY

CUMULATIVE
PERCENT

.......................... O o = g e P  TE G e e e S e e W m T g Y Y A T A T A G - -

SPEED GROUP RANGE
> 40 - 45 2.
> 65 - 60 SH

UNDETECTABLE RADAR

VEHICLE TYPE : PASSENGER

SOURCE

1
1

FREQUENCY

PERCENT

1
2

CUMULATIVE
FREQUENCY

CUMULATIVE
PERCENT

.............................. P P - - = e e 4 e e -

SPEED GROUP RANGE
> 40 - 45 2H
> 4% - 50 3H
> 50 - 55 4K
> 55 - 60 Sie

TEXAS TRANSPORTATION INSYITUTE

2
]
16

25



SPEED FREQUENCY DISTRIBUTIONS

STATE : NEW YORK
FACILITY GROUP : 4% MPH 2/4 LANE

UNIT : DETECTABLE RADAR

VEHICLE TYPE : PASSENGER

CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 20 - 25 2L 1 1.08 1 1.08
> 30 - 3% 4L 9 9.68 10 10.75
> 35 - 40 5L 12 12.90 22 23.66
> 40 - 45 6L 16 17.20 38 40.86
> 45 -~ 50 7L 25 26.88 63 67.74
> 50 ~ 55 8L 16 17.20 78 84.95
> 55 -~ 60 oL 7 7.53 86 92.47
> 60 10L 7 7.53 83 100.00
VEHICLE TYPE : TRUCK
CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 20 - 25 2L 1 8.33 1 8.33
> 35 - 40 5L 3 25.00 a 33.33
> 40 - 45 6L 3 25.00 7 58.33
> 45 - 50 7L 1 8.33 8 66.67
> 50 - 5% 8L 2 16.87 10 83.33
> 55 - 60 aL 1 8.33 11 91.67
> 60 101 1 8.33 12 100.00
UNIT : UNDETECTABLE RADAR
VEHICLE TYPE : PASSENGER
' CUMULATIVE CUMULATIVE
 SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 30 - 35 4L 2 4.65 2 4.65
> 35 - 40 5L 7 16.28 9 - 20.93
> 40 -~ 45 6L 6 13.85 15 34.88
> 45 - BD 7L 19 44 .19 34 79.07
> 80 - B5 8L 3 6.98 37 86.05
> 55 - &C L 6 13.95 43 100.00
VEHICLE TYPE : TRUCK
: CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 3% -~ 40 5L 1 50.00 1 50.00
> 45 - S0 7L 1 50.00 2 100.00

SOURCE : TEXAS TRANSPORTATION INSTITUTE
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STATE

FACILITY GROUP

UNIT

NEW YORK

40 MPH 2/4 LANE

DETECTABLE RADAR

VEHICLE TYPE

PASSENGER

SPEED GROUP

> 30 - 35
> 35 - 40
> 40 - 45
> 45 - 50
> 50 - 5%
> 65 - 60

VEHICLE TYPE

UNIT

TRUCK

SPEED GROUP

- A = = o = e T . = e = = - 4 e e A= e = T e -

> 35 ~ 40
> 40 - 45
> 45 - 50

UNDETECTABLE RADAR

VEHICLE TYPE

PASSENGER

SPEED GROUP

- - - = e AL - A= = e S = e = = - Y = " = A = - = - e &

> 25 - 30
> 30 - 35
> 35 - 40
> 40 - 45
> 45 - 50
> 50 - 55

VEHICLE TYPE

SOURCE

TRUCK

SPEED GROUP

o o = = = e o = S o = = = o R = = = P T e e - e = e A - m = = -

TEXAS TRANSPORTATION INSTITUTE

FREQUENCY

FREQUENCY

FREQUENCY

FREQUENCY

SPEED FREQUENCY DISTRIBUTIONS

PERCENT

PERCENT

PERCENT

PERCENT

CUMULATIVE
FREQUENCY

CUMULATIVE
FREQUENCY

CUMULATIVE
FREQUENCY

CUMULATIVE
FREQUENCY

CUMULATIVE
PERCENT

CUMULATIVE
PERCENT

CUMULATIVE
PERCENT

3.51
18.30
38.60
64 .91
86 .49

100.00

CUMULATIVE
PERCENT



éPEED FREQUENCY DISTRIBUTIONS

STATE : NEW YORK
FACILITY GROUP : 35 MPH 2/4 LANE

UNIT : DETECTABLE RADAR

VEHICLE TYPE : PASSENGER

CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 20 - 25 2L 1 4.17 1 4.17
> 25 - 30 3L 3 12.80 4 16.67
> 30 - 35 4L 11 45.83 i5 €2.50
> 35 - 40 5L 6 25.00 21 87.50
> 40 - 4% 6L 2 8.33 23 95.83
> 4% - 50 7L § 4.17 24 100.00
VEHICLE TYPE : TRUCK
' CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 30 - 35 4L 1 33.33 1 33.33
> 35 - 40 5L | 33.33 2 66.67
> 40 - 45 6L i 33.33 3 100.00
UNIT : UNDETECTABLE RADAR
VEHICLE TYPE : PASSENGER
: CUMULATIVE CUMULATIVE
SPEED GROUP RANGE . FREQUENCY PERCENT FREQUENCY PERCENT
> 25 - 30 3L 2 22.22 2 22.22
> 30 - 35 aL 1 11.11 3 33.33
> 35 - 40 5L 5 55.56 8 88.88
> 40 - 45 6L 9 11.11 9 100.00

SOURCE : TEXAS TRANSPORTATION INSTITUTE
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s SPEED FREQUENCY DISTRIBUTIONS

STATE ' : NEW YORK
FACILITY GROUP : 30 MPH 2/4 LANE
UNIT : DETECTABLE RADAR
VEHICLE TYPE : PASSENGER

CUMULATIVE CUMULATIVE

SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
< 20 ' 1L ) 2.93 ) 2.93
> 20 - 25 2L 19 6.19 28 g.12
5> 25 - 30 3L 68 . 22.15 96 31.27
> 30 - 35 aL , 88 28.66 184 59.93
> 35 - 40 5L 69 22.48 253 82.41
> 40 - 45 6L a2 13.68 295 86.09
> 45 - 50 7 12 3.91 - 307 100.00
VEHICLE TYPE : TRUCK
CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 20 - 25 2L 2 22.22 2 22.22
> 25 - 30 3L 3 33.33 5 55.56
> 30 ~ 35 aL 2 22.22 7 77.78
> 35 - 40 5L 2 22.22 9 100.00
UNIT : UNDETECTABLE RADAR
VEHICLE TYPE : PASSENGER
GUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 20 - 25 2L 10 4.20 10 4.20
> 25 - 30 3L 31 13.03 < a9 17.23
> 30 - 35 aL 68 28.57 108 45.80
> 35 - 40 5L 2 30.25 181 © 76.05
> 40 - 45 6L 39 16.39 220 92.44
> 45 - 50 7 15 6.30 235 98.74
> 50 - 55 8L 2 0.84 237 99.58
> 55 - 60 oL 1 0.42 238 100.00
VEHICLE TYPE : TRUCK L
‘ ~ CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
< 20 iL 2 18.18 2 18. 18
> 20 - 25 2L 2 18.18 4 36.36
> 25 - 30 3L 4 36.36 8 72.73
> 30 - 35 aL 1 9.09 ) 81.82
> 35 - 40 5L 2 18.18 11 100.00

SOURCE : TEXAS TRANSPORTATION INSTITUTE



SPEED FREQUENCY DISTRIBUTIONS

STATE : TEXAS .
FACILITY GROUP : 65/60 MPH RURAL INTERSTATE

UNIT : DETECTABLE RADAR

VEHICLE TYPE : PASSENGER

CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 40 - 45 2H 2 0.51 2 0.51
> 45 - 50 3H 7 1.78 ) 2.29
> 50 - 55 4aH 27 6.87 36 9.16
> 55 - 60 5H 66 16.79 102 25.95
> 80 - 65 6H 162 41.22 264 67.18
> 65 - 70 7H 112 28.50 376 95.67
> 70 - 75 8H 16 4.07 392 99.75
> 75 - 80 SH 1 0.25 393 100.00
VEHICLE TYPE : TRUCK
, CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 40 - 48 2H 1 0.29 1 0.29
> 45 - 50 3H 4 1.16 5 1.45
> S50 -~ 585 4H 51 14.74 56 16.18
> 85 - 6Q 5H 177 51.16 233 67.34
> 60 - 65 6H 98 28.32 331 95.66
> 65 - 70 7H 14 4.05 345 99.71
> 70 - 75 8H 1 0.29 346 100.00
UNIT : UNDETECTABLE RADAR
 VEHICLE TYPE : PASSENGER
' : ‘ CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 40 - 45 2H 1 0.25 1 0.25
> 45 - 50 3H 4 0.99 5 1.24
> 50 - 55 aH 17 4.21 22 5.45
> 85 -~ 60 SH 65 16.09 87 21.53
> 60 - 65 o 6H 134 33.17 221 54.70
> 65 - 70 - 7H 148 36.63 369 91.34
> 70 - 75 .~ BH 27 6.68 396 98.02
> 75 - 8O SH . 8 1.88 404 100.00
VEHICLE TYPE : TRUCK
| CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 45 - 50 3H 1 0.30 1 0.30
> 50 - 55 aH 24 7.32 25 7.62
> 55 - 60 5H 108 33.23 134 40.85
> 60 - 65 6H 119 36.28 253 77.13
> 65 - 70 7H 55 16.77 308 83.90
> 70 - 75 8H 18 5.49 326 99.39
> 75 - 80 oH 2 0.61 328 100.00

SOURCE : TEXAS TRANSPORTATION INSTITUTE
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N SPEED FREQUENCY DISTRIBUTIONS

STATE A 1 TEXAS _
FACILITY GROUP : 55 MPH INTERSTATE

UNIT : DETECTABLE RADAR

VEHICLE TYPE : PASSENGER

‘ : _ CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY  PERCENT FREQUENCY PERCENT
> 40 - 45 2H 2 2. 11 2 2.11
> 45 - 50 aH 3 3.16 5 5.26
> 50 - 55 aH 16 16.84 21 2211
> 55 - 60 5H 15 15.79 36 37.89
> 60 - 65 6H 35 36.84 71 74.74
> 65 - 70 7H 20 21.05 91 95.79
> 70 - 75 8H 4 4.21 95 100.00
VEHICLE TYPE : TRUCK
CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY -~ PERCENT
> 45 - 50 3H 6 10.71 6 10.71
> 50 - 55 aH 15 26.79 21 a7.50
> 55 - 60 5H 27 48 21 48 85 .71
> 60 - 65 6H 8 14.29 56 100.00
UNIT : UNDETECTABLE RADAR
VEHICLE TYPE : PASSENGER
CUMULATIVE CUMULATIVE
SPEED GROUP RANGE  FREQUENCY PERCENT FREQUENCY PERCENT
> 40 - 45 2H 1 1.30 1 1.30
> 50 - 55 4H 7 9.09 8 10.39
> 55 - 60 5H 21 27.27 29 37.66
> 60 - 85 6H 31 40.26 60 77.92
> 65 - 70 7H 15 19.48 75 97.40
> 70 - 75 8H 2 2.60 77 100.00
VEHICLE TYPE : TRUCK
‘ , CUMULATIVE CUMULATIVE
SPEED GROUP RANGE _ FREQUENCY PERCENT FREQUENCY PERCENT- -
> 40 45 eH 1 1.54 1 1.54
> 45 + 50 3H 1 1.54 2 3.08
> 50 - 55 aH 7 10.77 9 13.85
> 55 - 60 S5H 26 40.00 35 53.85
> 60 - 65 &R 22 33.85 57 87.69
> 65 - 70 7H 8 12.31 65 100.00

SOURCE : TEXAS TRANSPORTATION INSTITUTE



SPEED FREQUENCY DISTRIBUTIONS

STATE : TEXAS
FACILITY GROUP : 55 MPH 4 LANE

UNIT : DETECTABLE RADAR

VEMICLE TYPE : PASSENGER

f CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 40 - 45 2H 3 0.58 3 0.58
> 45 - 50 M 17 3.29 20 3.88
> 50 - &5 aH 90 17.44 110 21.32
> 55 -~ 60 5H 206 39.92 316 61.24
> 60 - 65 6H 123 23.84 439 85.08
> 65 - 70 TH €5 12.60 504 97.67
>70 - 15 8H 10 1.94 514 99.61
> 75 -~ 80 oH 2 0.39 516 100.00

VEMICLE TYPE : TRUCK
b} - CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
< 40 1 ‘ 1 0.74 1 0.74
> 40 - 45. 2H o1 0.74 2 1.48
> 45 - 50 3 9 6.67 11 8.15
> 50 - 55 aH 31 22.96 a2 39.11
> 55 - 60 : 5H 56 41.48 o8 72.59
> 80 -~ 65 M 30 22.22 128 94.81
> 65 - 70 TH 7 5.19 135 100.00
UNIT : UNDETECTABLE RADAR
VEHICLE TYPE : PASSENGER
‘ CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY .. PERCENT FREQUENCY PERCENT
< 40 1H 1 '0.19 1 0.19

> 40 - 45 2H 3 0.57 4 0.76
> 45 - 50 3H 13 2.46 17 3.22
> 50 - 55 4H 74 14.02 91 17.23
> 55 - 60 5H 173 32.77 264 50.00
> 80 - 65 GH 176 33.33 440 83.33
> 65 - 70 o 7H 71 13.45 511 96.78
> 70 - 75 8H RE 2.08 522 98 .86
> 75 - 80 oH 3 0.57 525 99.43

> B0 : 10H 3 0.57 528 100.00
VEHICLE TYPE : TRUCK
' CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 40 - 45 2H 1 0.71 1 0.71
> 45 - 50 3H 1 0.71 2 1.42
> 50 - 55 aH 12 8.51 14 9.93

> 55 - 60 SH 39 27.66 53 37.59
> 60 - 65 6H 58 41.13 111 78.72
> 65 - 70 7H 19 13.48 130 92.20
> 70 - 75 8H 11 7.80 141 100.00

SOURCE : TEXAS TRANSPORTATION INSTITUTE
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SPEED FREQUENCY DISTRIBUTIONS

STATE : TEXAS
FACILITY GROUP : 55 MPH 2 LANE

UNIT : DETECTABLE RADAR

VEMICLE TYPE : PASSENGER

. CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 40 - 45 2H 6 2.06 3 2.06
> 45 - 50 3H 19 6.53 25 &.59
> 50 - 55 4H 63 21.65 88 30.24
> 55 - 60 5H 118 40.55 206 70.78
> 60 - 65 6H 57 19.59 263 $0.38
> 65 - 70 7H 24 8.25 287 S8 .63
> 70 - 75 8H a 1.37 : 291 100.00
VEMICLE TYPE : TRUCK
, . CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY, PERCENT FREQUENCY PERCENT
........................................... e m e m o m oo
< 40 1H 2 4.88 2 4.88
> 40 - 45 2H 1 2.44 3 7.32
> 45 - 50 3H 1 2.44 4 8.76
> 50 - 55 4H 16 39.02 20 48.78
> 55 - 60 SH 17 41.46 37 90.24
> 60 - 65 . eH 3 7.32 40 S7.56
> 65 - 70 7H 1 2.44 a1 100.00
UNIT : UNDETECTABLE RADAR
VEHICLE TYPE : PASSENGER
CUMULATIVE  CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUEMNCY PERCENT
e ——mm———— ey ————— e ———————— O
< 40 1H 1 0.38 1 0.38
> 40 - 45 2H 2 0.77 3 1.15
> 45 - 50 3H 13 5.00 16 6.15
> 50 - 55 4H 40 15.38 56 21.54
> 55 - 60 5H 98 37.69 154 59.23
> 60 - 65 6H 67 25.77 221 85 .00
> 65 - 70 TH 31 11.82 252 96.92
>70 - 75 8H & 2.31 258 9g.23
> 75 - 80 SH 2 0.77 260 100 .00
VERICLE TYPE : TRUCK
CUMULATIVE  CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
>45 - 5 3H 3 8.33 3 8.33
>80 - 5 aH 3 8.33 6 16.67
> 55 - 60 5H 9 25.00 15 41.67
> 60 - 65 6H 19 52.78 34 84 .44
> 65 - 70 7H 2 5.56 36 100.00

SOURCE : TEXAS TRANSPORTATION INSTITUTE
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SPEED FREQUENCY DISTRIBUTIONS

STATE + NEW MEXICO
FACILITY GROUP : 55 MPH 4 LANE DIVIDED

UNIT : DETECTABLE RADAR

VEHICLE TYPE : PASSENGER

' . CUMULATIVE CUMULATIVE
SPEED GROWP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
< 40 1H 1 0.38 1 0.38
> 40 - 45 2H 3 1.15 4 1.54
> 45 - 50 3H 12 4.62 16 6.15
> §0 .-. 55 4H 60 23.08 76 29.23
> §5 - 60 5H 81 31.15 157 60.38
> 60 - 65 6H 66 25 .38 223 85.77
> 65 - 70 H 27 10.38 250 96.15
> 70 - .75 BH 6 2.31 256 98.46
> 75 - 8O oH 2 0.77 258 98.23
> 80 10H 2 0.77 260 100.00
VEHICLE TYPE : TRUCK
CUMULATIVE.  CUMULATIVE
'SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 40 - 45 ' 2H 2 4.88 2’ 4.88
> 45 ~ B0 3H 7.32 5 12.20
> 80 - 55 ' 4K 11 26.83 16 39.02
> 55 -~ 60 . 5H 13 31.71 29 70.73
> 60 - 65 - &M 19.51 37 90.24
> 65 - 70 7H 4 9.76 41 100.00
UNIT : UNDETECTABLE RADAR
'VEHICLE TYPE : PASSENGER
_ CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 40 45 ' 2H 2 0.95 2 0.95
> 45 -.50 3H 4 1.80 6 2.84
> 50 - BS 4H 29 13.74 35 16 .89
> 55 - 60 M 68 32.23 103 48.82
> 60 - 65 &H 56 26.54 159 75.36
> 65 - 70 TH 45 21.33 204 96 .68
> 70 - 75 8H 6 2.84 210 99.53
> 75 - 80 oH 1 0.47 211 100.00
VEHICLE TYPE : TRUCK
o _ ‘ CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 40 - a5 2H 1 3.33 1 3.33
> .45 - 50 3H 1 3.33 2 6.67
> 50 - 55 aH 6 20.00 8 26.67
> §5 - 60 5H 8 26.67 16 53.33
>:60 - 65 6H 7 23.33 23 76.67
> 65 - 70 7H 7 23.33 30 100.00

SOURCE : TEXAS TRANSPORTATION INSTITUTE
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SPEED FREQUENCY DISTRIBUTIONS

STATE .t NEW MEXICO
FACILITY GROUP : 55 MPH 2 LANE

UNIT : DETECTABLE RADAR
VEHICLE TYPE : PASSENGER

CUMULATIVE ‘CUMULATIVE

SPEED GROUP RANGE FREQUENCY PERCENT "FREQUENCY. PERCENT
< 40 1H 3 0.90 3 0.80
> 40 - 45 2H 2 0.60 5 1.51
> 45 - 50 3H 15 4.52 20 6.02
> 50 - 55 4H 41 12.35 61 18.37
> 55 - 60 5H 94 28.31 155 46.69
> 60 - 65 6H 84 25.30 239 71.99
> 65 - 70 7H 62 18.87 301 90.66
> 70 - 75 8H 20 6.02 321 96.69
> 75 - 80 oM 7 2.11 328 98.80
> 80 10H 4 1.20 332 100.00
VEHICLE TYPE : TRUCK
' CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 40 - 45 2H 2 3.17 2 3.17
> 45 - 50 3H 8 12.70 10 15.87
> 50 - 55 aH 14 22.22 24 38.10
> 55 - 60 5H 16 25.40 40 63.49
> 60 - 65 6H 19 30.16 59 93.65
> 65 - 70 7H 4 6.35 63 100.00
UNIT : UNDETECTABLE RADAR
VEHICLE TYPE : PASSENGER
: -CUMULATIVE . - CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
< 40 1H 2 0.57 2 0.57 .
> 40 - 4S5 2H 4 1.14 6 1.71
> 45 - 50 3H 11 3.14 17 4.86
> 50 - 55 aH 24 €.86 41 11.71
> 55 - 60 5H 79 22.57 : 120 34.29
> 60 - 65 6H 94 26.86 ©214 61.14
> 65 - 70 7H 83 26.57 307 87.71
> 70 - 75 8H : 25 7.14 332 , 94.86
> 75 - 80 9H 13 3.7% .. . . 385 .. - .. .7 9g8.57
> 80 10H 5 1.43 7 350" 100.00
VEHICLE TYPE : TRUCK ‘
CUMULATIVE  CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY ' PERCENT
..................................................... emmmmmemmecmdmeocceleccopecmea oo
> 40 - 45 2H 2 3.64 2 : 3.64
> 45 - 50 3H 4 7.27 6 10.91
> 50 - 55 4H 10 18.18 16 29.09
> 55 - &0 5H 13 23.64 28 52.73
> 60 - 65 6H 17 30.91 a6 83.64
> 65 - 70 TH 6 10.91 52 84.55
> 70 - 75 8H 3 5.45 55 100.00

SOURCE : TEXAS TRANSPORTATION INSTITUTE
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SPEED FREQUENCY DISTRIBUTIONS

STATE ~: NEW MEXICO
FACILITY GROUP : 65 MPH RURAL INTERSTATE

UNIT : DETECTABLE RADAR

VEHICLE TYPE : PASSENGER

. ' : CUMULATIVE CUMULATIVE
SPEED GROUP _RANGE FREQUENCY PERCENT FREQUENCY PERCENT
< 40 1H 1 0.09 \ 0.09
> 40 - 45 2H 2 0.18 3 0.28
> 45 - 50 3H 15 1.38 18 1.66
> 50 - 55 4H 57 5.25 75 6.91
> 85 - 60 5H 214 19.71 288 26.61
> 60 - 65 6H 365 33.61 654 60.22
> 65 -~ 10 TH 327 30. 11 881 80.33
> 70 - 715 8H 87 8.01 1,068 98.34
> 75 - 80 9H 17 1.57 1,085 99.91
> 80 10H 1 0.09 1,086 100.00
. VEHICLE TYPE : TRUCK
e CUMULATIVE CUMULATIVE
SPEED GROUP - RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 30 - 45 2H 4 0.65 4 0.65
> 45. - 80 3 9 1.47 13 2.12
> 50 - 55 4K 43 7.03 56 8.15
> §5 - 60 5H 142 23.20 198 32.35
> 60 = €5 6H 283 46.24 481 78.59
> 685 ~70 7H 117 18.12 598 97.71
> 70 - 75 8H 12 1.96 610 99.67
> .75 - 80 8H 2 0.33 612 100.00
UNIT : UNDETECTABLE RADAR
VEHICLE TYPE : PASSENGER - . .
o o L ' ' e CUMULATIVE = CUMULATIVE
' SPEED GROUP. " RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 40 - 45 2H 3 0.26 3 0.26
> 45 =~ 50 3H ] 0.78 12 1.04
> 50 - B5 aH 65 5.63 77 6.67
> 85 = 60 5H 152 13.16 229 19.83
>'60 - €5 6H 300 25.97 529 45.80
> 65 - 70 7H 443 38.35 972 84.16
> 76 - 75 BH 140 12.12 1,112 96.28
> 75 - 80 9H 30 2.60 1,142 98.87
> 80 10K 13 1.143 1,155 100.00
VEHICLE TYPE : TRUCK .
N ‘ Coe . s CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY °  PERCENT FREQUENCY PERCENT
< 40 1H 3 0.50 3 0.50
> 40 - 45 2H 8 1.34 11 1.84
> 45 - 50 3H 14 2.34 25 4.18
> 50 - 55 4H 42 7.02 67 11.20
> 85 - 60 5H 106 17.73 173 28.93
' > 60 ~ 65 6H 189 31.61 362 60.54
>65 - 70 TH 1714 28.60 533 89.13
> 70 - 715 8H 52 8.70 585 97.83
> 75 - 80O aH 12 2.01 597 99.83
> 80 10H 1 0.17 598 100.00

SOURCE : TEXAS TRANSPQRTAT;ON INSTITUTE
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SPEED FREQUENCY DISTRIBUTIONS

STATE : . NEW MEXICO
FACILITY GROUP : 55 MPH INTERSTATE

UNIT : DETECTABLE RADAR

VEHICLE TYPE : PASSENGER

CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 40 - 45 2H 2 0.89 2 0.89
> 4% - 50 3H 17 7.586 19 8.44
> 80 - 55 4H 47 20.89 €66 29.33
> 55 - 60 SH 61 27 .11 127 56.44
> 60 - 65 eH 69 30.87 186 87.11
> 65 - 70 ™ 27 12.00 223 99. 11
> 70 - 75 8H 2 0.89 225 100.00
VEHICLE TYPE : TRUCK
CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
< 40 iH 1 1.12 1 1.12
> 40 - 45 2H 2 2.25 3 3.37
> 45 - 50 3H S 10. 11 12 13.48
> 850 - 55 4H 24 26.97 36 40.45
> 55 - 60 SH 23 25.84 59 66 .29
> 60 - 65 6H 27 30.34 86 96.63
> 65 - 70 TH 3 3.37 89 100.00
UNIT : UNDETECTABLE RADAR
VEHICLE TYPE : PASSENGER
CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
----------- PR R R L LR B R R el A R T e el L L R P e Tl N et L
> 40 -~ 4% 2H 1 0.48 1 0.48
> 45 - 50 IH 6 2.87 7 3.35
> 50 - 55 4H 28 13.88 36 17.22
> 85 ~ 60 5H 47 22.49 83 39.71
> 60 - €5 8H 71 33.97 154 73.68
> 65 - 70 ™ 47 22.49 201 96.17
> 70 - 75 8H 5 2.39 206 98.56
> 75 - 80 SH 2 0.86 208 89.852
> 80 10H 1 0.48 209 100.00
VEHICLE TYPE : TRUCK
CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 40 - 45 2H l 1 1.12 1 1.12
> 45 - 50 3H 3 3.37 4 4.49
> 50 - 55 4H 20 22.47 24 26.97
> 55 - €0 5H 24 26.97 48 53.93
> 60 - 65 6H 28 31.46 76 85.39
> 65 - 70 TH 12 13.48 88 98 .88
> 70 - 75 &8H 1 1.12 89 100.00

SOURCE : TEXAS TRANSPORTATION INSTITUTE
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gTATE

SPEED FREQUENCY DISTRIBUTIONS

NEW MEXICO

FACILITY GROUP ; 55 MPH URBAN

UNIT

DETECTABLE RADAR

VEHICLE TYPE : PASSENGER

FREQUENCY

PERCENT

CUMULATIVE
FREQUENCY

CUMULATIVE
PERCENT

- " - - - - - > - = - = == = o> == m - 4 A e T e = e o Y e A e Gn e - e e e - -

SPEED GROUP RANGE

< 40 1H
> 40 - 45 2H
> 45 - 50 3H
> 50 - 55 4H
> 55 - 60 5H
> 60 - 65 6H
> 65 - 70 7H
> 70 - 75 8H

FREQUENCY

PERCENT

CUMULATIVE
FREQUENCY

PERCENT

e e > - e S - - n = e e T e e > - - = = = e s e . e S A T e = e e = e = .- - -

> 40 -~ 45 2H
> 50 - 55 4H

UNIT : UNDETECTABLE RADAR

VEHICLE TYPE : PASSENGER

'SPEED GROUP RANGE

> 40 - 45 " 2H
> 45 - 80 3H
> 50 ~ 5% aH
> 55 - 60 5H
> 60 - 65 6H
> 65 - 70 TH
>'70. - 78 B8H
> 75 - BO. gH

VEHICLE TYPE : TRUCK

SOURCE

FREQUENCY

FREQUENCY

PERCENT

PERCENT

CUMULATIVE
FREQUENCY

CUMULATIVE
FREQUENCY ~

CUMULATIVE
PERCENT

CUMULATIVE
PERCENT

o e e e e . Sn e = e e e - e = e o e e e R T o e = e e - S e = m o = = = e - . - - - —— — -

SPEED GROUP RANGE
> 50 - 55 4H
> 55 = 60 5H
> 60 - 65 6H

TEXAS TRANSPORTATION INSTITUTE
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STATE ;
FACILITY GROUP

NEW MEXICO
45 MPH

UNIT : DETECTABLE RADAR

VEHICLE TYPE

PASSENGER

SPEED GROUP

- o = = = > = - = = = = o Y = Y e P TS e R e = e A e e e W e T e T - e W e e e e

VEHICLE TYPE

TRUCK

SPEED GROUP

UNIT : UNDETECTABLE RADAR

VEHICLE TYPE

PASSENGER

SPEED GROUP

> 30 - 35
> 35 - 40
> 40 - 45
> 45 - 50
> 50 - 5%
> 55 - 60
> 60

VEHICLE TYPE

TRUCK

SPEED GROUP

=~ = = e e e = e e = e - o e e e o e o S = - e R e e T - -

SOURCE : TEXAS TRANSPORTATION INSTITUTE

SPEED FREQUENCY DISTRIBUTIONS .

RANGE

- e o - - - - - - = = - - - - - e

aL

FREQUENCY

3
6
13
24
10
3
t

D-27

PERCENT

PERCENT

PERCENT

5.00
10.00
21.67
40.00
16.67
6.00
1.67

PERCENT

CUMULATIVE
FREQUENCY

CUMULATIVE
FREQUENCY

CUMULATIVE
FREQUENCY

- .- -

CUMULATIVE
FREQUENCY

CUMULATIVE
PERCENT

CUMULATIVE
PERCENT

CUMULATIVE
PERCENT

- - -

CUMULATIVE
PERCENT



STATE

SPEED FREQUENCY DISTRIBUTIONS

NEW MEXICO

FACILITY GROUP : 40 MPH 2/4 LANE

UNIT

: DETECTABLE RADAR

VEHICLE TYPE : PASSENGER

CUNIT

: CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 25 - 30 aL 2 2.27 2 2.27
> 30 - 35 aL 13 14.77 15 17.05
> 35 = 40 5L 30 34.08 45 51.14
> 40 - 45 6L 24 27.27 69 78.41
> 45 - 50 7L 11 12.80 80 80.91
> 50 - 55 8L 6 6.82 86 97.73
> 55 = 60 9L 1 1.14 87 98.86
> 60 1oL 1 1.14 88 100.00
VEHICLE TYPE : TRUCK
B : o _ CUMULATIVE CUMULATIVE
_ SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 30 - 35 aL 2 50.00 2 50.00
> 35 - 40 5L . 1 25.00 3 75.00
> 45 - 80 7L 1 25.00 a 100.00
. UNDETECTABLE RADAR
VEHICLE TYPE : PASSENGER
L Lo . CUMULATIVE CUMULATIVE
" SPEED GROUP RANGE: FREQUENCY PERCENT - FREQUENCY PERCENT
> 25 - 30 3 3 1.89 3 i.89
> 30 - 35 aL 12 7.55 15 9.43
> 35 - a0 5L .41 25.79 56 35.22
> 40 - 45 6L .53 33.33 108 68.55
> 45 - 50 7L 38 23.90 147 93.45
> 50 - 55 8L 9 5.66 156 98. 11
> 55 .- 60 sL 3 1.89 159 100.00
VEHICLE TYPE : TRUCK
: . T ' CUMULATIVE CUMULATIVE
- SPEED GROUP RANGE - FREQUENCY PERCENT FREQUENCY PERCENT
> 30 - 35 aL 1 50.00 1 50.00
> 40 - 45 6L 1 50.00 2 100.00

SOURCE

TEXAS TRANSPORTATION INSTITUTE
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SPEED FREQUENCY DISTRIBUTIONS

STATE : NEW MEXICO
FACILITY GROUP : 35 MPH 2/4 LANE

UNIT : DETECTABLE RADAR

VEHICLE TYPE : PASSENGER

CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY . PERCENT
> 20 - 25 2L 2 1.48 2 1.48
> 25 - 30 3L 14 10.37 16 11.85
> 30 - 35 aL 28 20.74 a4 32.59
> 35 - 40 5L 42 31.11 86 63.70
> 40 - 45 6L 35 25.93 1214 89.63
> 45 - 50 7L 11 8.15 132 97.78
> 50 - 55 8L 3 2.22 135 100.00
VEHICLE TYPE : TRUCK
CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 25 - 30 aL 1 25.00 1 25.00
> 30 - 35 aL 1 25.00 2 50.00
> 35 - 40 5L 1 25.00 3 75.00
> 40 - 45 6L 1 25.00 4 100.00
UNIT : UNDETECTABLE RADAR
VEHICLE TYPE : PASSENGER
!
CUMULATIVE CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
>20 - 25 2L 1 1.19 1 q4e
> 25 - 30 3L 8 9.52 s - 10.71
> 30 - 35 aa 22 26.19 31 36.90
> 35 - 40 . 5L as 41.67 .. .66 C L TB.BT e
> 40 - 45 6L 14 16 .67 80 - 95.24
> 45 - 50 7L 3 3.57 83 98.81
> 50 - 55 8L . 1 1.19 84 100,00
VEHICLE TYPE : TRWCK
CUMULATIVE- © - CUMULATIVE
SPEED GROUP RANGE FREQUENCY PERCENT FREQUENCY PERCENT
> 30 - 35 aL 1 50.00 1 50.00
> 35 - 40 5L 1 50.00 2 100.00

SOURCE : TEXAS TRANSPORTATION INSTITUTE
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