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This report presents the results of a series of experiments to deter-
mine if three drugs; marihuana, librium and dexedrine have any effect on
human performance in a divided attention laboratory task andAUCLA
driving simulator’ﬂ This study was a continuation of a previous NHTSA
contract # FH-11-7305 where alcohol was shown to have an affect on both
the laboratory task and the simulator.iiz:'&rug ereaementﬁbz;-thieoreport
Wy wiak f v &0 )
wepe—individual experimentspgﬁeregnhers-the drug, alcohol, and their AtdpirizerC
placebos were given as treatments in a factorial design,
The results of the experiment showed the following:
Y o 1) Only one divided attention laboratory task was conducted, librium
and alcohol. Librium had no effect on performance but alcohol
affected performance. as was reported in the earlier study.
2) In the marihuana driver simulator experiment:there was no statis-
ticaﬂbsignificant effect of marihuana or alcohol,
3) In the librium experiment on the driver simulator, librium showed

significant decrement at the 0.05 probability level, However the
W T et
% percent change in performance wask4.767¢’ On the other hand,
alcohol showed no significant effect with a 26,87 change in per-
formance,
\‘pl*r% 4) In the dexedrine study, statistical significance for either dexe-
drine or alcohol was marginal, i.e. 0.10 probability level.
‘j#J;m On the basis of these results it is the opinion of NHTSA that no
g

-4 Vﬁﬁ conclusion can be made on the éffect of these drugs on driver performance.

J The reason for the lack of significance appears to be due to the large
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variation in performance scores of the subjects and group of subjects
for the different experiments, This could be corrected in subsequent
studies by, as the authors concluded, more careful:gcreening and selec-
tion of subjects or as a separate alternative, better control of the
subjeé¢ts during the time that the subject.is participating in the experi-

ment,

More studies should be conducted on these drugs using better control

over the subjects.
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1. INTRODUCTION AND SUMMARY

This study is only part of a larger program of
research into the ways that various drugs (commonly used)
affect driving safety. Therefore, it is based on the
results of earlier projects that showed the effects of
alcohol to be primarily on human attention, not on the
vehicle control skills such as steering and speed control,
except to increase the variability of these scores in the
UCLA Driving Simulator.

For this reason, the present report deals with two
types of laboratory measures: one has to do with two audi-
tory tasks simultaneously presented; the other is comprised
of two visual tasks (one of which is simulator driving)
simultaneously presented. Because these research tasks
are conducted in separate laboratories, they actually
constitute two studies complete unto themselves.

FPour different drugs (and drug=-alcohol combinations)
were studied in these two separate laboratories, making
in all eight sub-studies, each related to the overall
hypotheses and research strategy of the project. The
report therefore deals with the overall concepts, des-
cribes each sub-study, then discusses the total implications
of the results.

Evidence was found for an effect on driving behavior
of marihuana. Although a trend was found for the visual
subsidiary task as affected by marihuana, the results are
statistically inconclusive. No effect was found on vehicle

control scores and no tests were conducted on the auditory

tests of attention.

Librium was shown to increase reaction time to the
visual subsidiary task in the driving simulator laboratory,
and Librium with alcohol increased reaction time even fur-
ther. However, no Librium effect was found in the auditory



test of divided attention nor were there any marked changes
in vehicle control scores under Librium even when combined
with alcohol.

Dexedrine was found to decrease reaction time to
the visual subsidiary task and the combination of Dexedrine
with alcohol produced reaction times equal to the sober
(placebo) drive‘'sessions. Due to equipment failure, no
data were analyzed for the auditory tests of divided
attention under Dexedrine or marihuana.

These results support the following conclusions:

a. Marihuana affects visual divided attention
while ariving, but more data are needed to determine
these effects more clearly.

b. Librium affects visual divided attention while
driving, but does not affect auditory divided attention,
Alcohol and Librium together appear to increase reaction
time more than either alone. These results need further
study.

c. Dexedrine does decrease reaction time while
driving and when combined with alcohol does offset the al-
cohol effect on reaction time while driving. However,
there is indication of some disruption of the normal pattern
of divided attention reaction time relative to task loading.



2. THE PROBLEM

The U.S. population is increasingly a drug and
medication taking society and also an automobile driving
society. The combination of these two practices is pro-
ducing an increase of hazardous drivers on the highways.
This problem is the subject of the present study.

A nationwide survey done in 1957 (1) indicated
that the purchase of drugs and medicines outside of the
hospital amounted to 1.5 billion dollars, or accounted for
15% of the total amount spent for personal health services.
In that same year, the American Institute of Public Opinion
found that 7% of the surveyed population admitted to using
tranquilizers. A decade later, a survey conducted by the
Social Research Group of George Washington University (2)
indicated that 26% of the surveyed population admitted to
using tranquilizers. This represents almost four times
the usage rate of the earlier survey.

Self-medication practices have increased conside-
rably (3), resulting partly from the increased sophis-
tication that people have about the substances that are
available for purchase over the counter.

By far the most widely known drug related to traf-
fic safety is alcohol. This problem dates back to antiquity
where early Roman history relates a ban on drunken chariot
drivers. This drug was the subject of previous studies
in this UCLA series (4) sponsored by the U.S. Department
of Transportation.

A frequently overlooked, yet important, factor is
the synergistic effect of alcohol with many other drugs
in which one potentiates the effect of the other, so that
what might be a relatively safe amount of either alone,
when combined in an unplanned way could result in adverse
effects on driving as well as other behavior (5, 6, 7).



It is characteristic of other drugs, as distinguished
from aleohol, that most of those with adverse effects
produce these with relatively small doses. Furthermore,
most are not easily or conveniently detected in the living
subject, and many of them are slowly metabolized, resulting
in long-term effects of relatively small doses.

‘While many types of drugs are possible offenders
in creating impaired driving capability by themselves
or in combination, this study will deal with a commonly
used tranquilizer (Librium), a commonly used stimulant
(Dexedrine), and a commonly used narcotic (marihuana).
of the.first of these, Buttiglieri, Case et al., in a
textbook chapter (8), state:

"The series of benzodiazapine compounds is con-
tinuing to grow. The two best known derivatives are
chlordiazepoxide (Librium) and diazepam (Valium). They
both have mild sedative effects and are used mainly in
treatment of anxiety. There is, in addition, a muscle
relaxant effect, especially with Valium, There is con-
siderable interest at present in their use for the treatment
of alcoholism, especially in withdrawal symptoms and
acute intoxication. Persons taking these medicétions
must be concerned over possible drowsiness, fainting, and
dizziness. There may be some spécial hazard in their
effect on driving; but, as with so many of the drugs,
this question requires further investigation (9).

The second drug (Dexedrine) is discussed as fol-
lows by these authors: ' L

"Amphetamine and related compounds have become one
of the most popular groups of self-administered drugs
today. Amphetamine and dextroamphetamine (Benzedrine,
Dexedrine) are potent central nervous system stimulants,
the effect depending on the dose, the personality, and
the current mental state. Usual effects are alertness,



wakefulness, elevated mood, improvement in simple task
performance, and decreased sense of fatigue. These have
been used illicitly for increasing the performance of
athletes and race horses but whatever gain is achieved
is only temporary and must be repaid out of the total
economy of the organism. Prolonged use or large doses
are followed very often by depression and fatigue. Am-
phetamine, methamphetamine, and similar compounds have
been widely used as appetite suppressants and represent
a serious heélth hazard. If used at all,-they should
be under strict medical supervision (10). These drugs
are becoming an integral‘part of the drug culture of the
younger generation of today where they are, among other
terms, referred to as 'uppers' (l1l). Because of the
widespread use, both acute and chronic intoxication is
seen frequently. The effects commonly include restlessness,
dizziness, tremor, hyperactive reflexes, overtalkativeness,
irritability, and sleeplessness. Anxiety, confusion,
panic, and even hallucinations may occur since psychotic
reaction often of a paranoid type can develop with the
large doses currently in use among individuals habituated
to the drug (12)."

'The last of the three (marihuana) is classed
as an hallucinogen and is discussed by Buttiglieri, Case
et al, in their chapter as follows:

“"Marihuana is a mild hallucinogen which, however,
is classified legally as a narcotic (13). We are in a
rather peculiar position today of living in a society where
the use of these drugs has become extremely widespread
particularly in the youthful age groups, but where objective
knowledge is meager and where research is severely limited
by legal restrictions.”

Marihuana is also known as Cannabis and is des-
cribed as such by these authors:



"Cannabis is a very ancient drug obtained from
the common hemp. In the Middle East and North Africa,
the resinous extract is called 'hashish.' In India the
material obtained from different parts of the plant are
called 'bhang' and 'ganja.' 1In the United States the
term marihuana is used for any part of the plant which
is used to produce psychic change (14). The physiological
~effects are minimal in terms of effect on driving, although
the subjective effect may vary from a dreamy reverie to
various changes in perception, including that for time and
space, to the extreme of vivid hallucinations. The response
is very much determined by the personality of the user
and the immediate situation; but there may be marked
alterations of mood which may vary from extreme well=being
and joyousness to hilarity and occasionally depression."

The driving and traffic safety implications of
these responses seem obvious but just as with alcohol,
even though effects seem important it has not been possible
to clearly isolate and demonstrate them in a driving
situation.

This is partly due to the oversimplified attempts
that have been made to measure the driving task. Brake
pedal reaction time is not greatly affected by the moder-
ate doses we suspect are killing highway users. Steering
ability also is not altered unless it is artifically in-
creased in difficulty so as to place it far outside the
range of driving task difficulty.

Driving judgment and multiple contingency assess-
ment are much more difficult to assess and are the focus
of this study, as it attempts to quantify those elusive
qualities of highway driving and determine the effects of
three drugs in comparison to and in combination with
alcohol, the known killer.



3. BACKGROUND

3.1 Alcohol

The history of studies on alcohol and driving
performance was described in an earlier report (15) of this
total UCLA research program. A series of studies by Bor-
kenstein (16) has clearly established that blood alcohol
levels of 0.10% and 0.15% are associated with "an aston-
ishing" 6- and 25-fold increase in morbidity, respectively.
Zylman (17) has critically reviewed these studies and |
performed further analysis of the data.

Drivers with BAL's of 0.10% will not usually show
any marked outward evidence of impaired driving capability.
This was clearly revealed in initial research at UCLA ITTE
where drivers were intoxicated and then had their perfor-
mance measured in the UCLA Driving Simulator (18). It
was not until a secondary visual task was added that the
evidence of alcohol effects became clear. The underlying
concept put forth by Moskowitz (15) is that driving is a
task that requires a division of attention. 'In other words,
the driver's single track mental system is used by the alert
driver to sample the driving environment both outside and
inside the vehicle and look for cues that will enable
him to correctly predict and anticipéte what lies ahead.
Eye movement studies at COhio State (19, 20) support this
contention and also show marked changes under alcohol and
fatigue,

The divided attention concept of why alcohol in-
creases accident likelihood explains why simple reaction
time may not be affected or may even be improved. The
alcohol apparently serves to narrow the field of attention
which can actually improve the ability to respond to a
simple and expected change in the environment. The UCLA



work is showing that this holds true for auditory stimuli
as well as for visual (21), which is evidence that the
behavioral impairment takes place in the central nervous
system and in particular reduces the driver's information
handling capability. This concept helps to explain why
visual acuity is not affected by BAL's of 0.10%.

When the driving task is considered in terms
of the impairment in mental processing and environment
sampling rate decrease caused by alcohol, it is readily
“understood how drunk drivers can fail to perform safely.
They cén fail by completely "not seeing" obstacles or other
vehicles because their visual scanning rate is simply too
slow. They can, and do, fluctuate speed greatly and errat-
ically because their rate of speed monitoring is too slow
to detect speed changes as efficiently as normal. Their
steering performance may not vary greatly but it can
demand nearly all of their limited attention whereas nor-
mally (sober) they need devote only a fraction of their
attention to steering and have a great deal of attention
available to devote to the detection and processing of
other cues from the environment. '

3.2 Marihuana

The evidence on the effects of smoking marihuana
is being accumulated in a myriad of studies that are in
various states of completion. A landmark study (22) by
N.E. Zinberg and A.T. Weil at Boston University School
of Medicine was so important to the public that an explana-
tory article was published 11 May 1969 in the New York
Times Magazine (23) where the authors told of their app-
roach to the study of marihuana effects. They set forth
procedures and research policies that were aimed at the



ordinary or average user and administered the drug in the
way that users take it, namely smoking in deep inhalations
that are held for approximately 20 seconds, then exhaled.
Their conclusions indicated that an 18-mg cigarette caused
"a moderate increase in heart rate, but not enough to make
subjects conscious of a rapid pulse, and it reddened whites
of eyes. It had no effect on pupil size, blood sugar,

or respiratory rate. Possibly the drug has a few other
effects on the body..." They conclude that the lack of
major physical effects points to "the uniqueness of hemp
among psychoactive drugs" and makes it unlikely that
marihuana has any serious detrimental effects in either
short-term or long-term usage. A recently completed sur-
vey of world-wide reports led its author W.H. McGlothlin
to similar conclusions.

The Weil et al. reéport also studies psychological
reactions and concluded that "no one has shown any specific
way in which a person, high on marihuana, is different from
one who is not." They found no evidence of difference
on an attention test (Continuous Performance Test) and
a slight improvement on the Digit Symbol Substitution Test
"even though they started out from good baseline scores."
Apparently even the users themselves were surprised at how
well they could perform when under the influence or "stoned."

Zinberg and Weil go on to state, "Apparently,
getting high on marihuana is a much more subtle experience
than getting high on alcohol... This hypothesis is
consistent with the evidence that marihuana seems to affect
little in the brain besides the highest center of thought,
memory and perception. It has no general stimulating or
depressive reaction on the nervous system (hence the ab-
sence of neurological as opposed to psychological changes
during a high), no influence on lower centers like those
controlling the mechanical aspects of speech and coordi-



nation (hence no slurred words or staggering gait). As

a result it seems possible to ignore the effects of mari-
huana on consciousness, to adapt to them, and to control
them to a significant degree... Users appear to be able
to compensate 100 percent for the nonspecific adverse
effects of ordinary doses of marihuana on ordihary psycho-
logical performance (including driving), according to

the findings of a soon-to-be-published study..."

The study to which they refer was done by Crancer
et al. (24) using a driver training simulator with special
films of driving situations. Hulbert (one of the principal
investigators of the present study) personally visited
the Crancer study after it was completed. The findings
of the important studies by Weil et al, and Crancer et al.
are included in the research approach for the present study
described in a later part of this report. Crancer compared
the driving performance of 36 chronic marihuana users
under three conditions: .

a. No drug. _

b. Marihuana smoked to a "normal social high”
using 1.7 gm marihuana containing 1.3% THC. .

~ c. Alcohol at a predicted blood level of 0.10%
which is the legally recognized level of presumptive
intoxication in many states.

Crancer did not store his marihuana in a refri-
gerated environment and may have thereby lost some potency
in the drug. Driving performénce’was-evaluated in a
simulator with an observer placed behind the driver re-
cording driver reactions on a checklist at pre-selected
points in the movie. Speedometer, steering, braking,
accelerator and signal -errors were then totalled.

The total scores for subjects experiencing a
normal social marihuana high did not differ significantly
from their performance under control conditions. A sig-

10



nificant difference was found only in the number of speed-
ometer errors. Since the speed of the movie is not under
the subject's control, speedometer errors are related
solely to the time spent monitoring the speedometer and
in a previous study were not correlated with actual driving
performance. In contrast these subjects, when intoxicated
with alcohol, scored significantly greater errors in all
categories when compared with their pre~drug scores.
In addition, when retested, four chronic useré showed
no change in performance smoking three times as much mari-
huana. |

Crancer's study suggests that persons can drive
safely while high on marihuana. A closer look at Crancer's
research, however, reveals that his equipment is relatively
unsophisticated, and his subjects had no control over
their simulated drive. Thus, for example, at a specific
point in the movie, the car turned left whether or not
the subject turned the steering wheel to the left. If
he did not, a steering error was checked. Similarly,
he had no control of the speed. Thus, the subject's
illusion of actually driving the car was rapidly dispelled.
In addition, although Crancer aimed for a blood alcohol
level of 0.10%, careful calculation shows that the amount
. of alcohol given to each subject would have produced
a blood alcohol level of 0.18% and a state of severe
intoxication, In view of these deficiencies in equipment
and experimental design, Crancer's findings, which imply
that driving performance is not impaired by marihuana,
must be considered suggestive rather than conclusive.

W.H. McGlothlin, in a recent report (25), states:
"In summary, of the psycho-motor responses measured,
those most strongly affected by Cannabis are ataxia and
hand steadiness. With regard to other measures, the
percentage impairment is largest for naive users, large

11



doses, and complex tasks.
~Effect on Driving. The widespread use of mari-

juana has focused attention on its possible effects on
driving skills. Survey results have indicated that mari-
juana users receive more traffic tickets than do non-

users (26, 27). Similar results have beeh derived from

the traffic records of persons arrested for marijuana

use, although the accident rate was not above average (28).
Of course, these findings are simply correlates of marijuana
use and do not indicate a causal relationship. The user's
own assesémeht of the effect of marijuana intoxication

on driving performance is apparently related to age-related
involvement in the current marijuana ¢ontroversy -— 17%

of a sample of student and other young marijuana users

felt their driving was impaired by the drug (29) in compa-
rison to 72% of a sample who began using marijuana some

20 years ago (30). ,

"One study compared the effects of alcohol (l.2g/
kg body-weight) and smoked marijuana (22 mg THC) on driving
simulator performance (24). The alcohol dose significantly
impaired simulator scores while the marijuana treatment
produced minimal changes. Moskowitz et al. have examined
the effect of marijuana on attentional aspects of driving,
i.e., the ability to attend to peripheral cues while carry-
ing out central tracking tasks (31). Smoked marijuana
containing 15 mg THC significantly impaired this function
in laboratory tests of both the visual and auditory moda-
lities. The extent of decrement was approximately equiva-
lent to that produced by a blood alcchol level of about
0.07%, i.e., the consumption of about 5 ounces of 80 proof
liquor." ’

Recent unpublished results of Moskowitz's work
at UCLA indicates that impairment due to marihuana is
different in nature from that due to alcohol. Peripheral

12



attention and vision are affected differently and perhaps
more seriously.

3.3 Divided Attention

3.3.1 The Hypothesis

Previous studies at UCLA (15, 18) have produced
a rationale that considers driving as a divided-attention
task. These studies have shown that divided-attention
capability is reduced by alcohol both in an auditory task
and in the simulated driving task. Studies done by others
also indicate that it is the lack of ability to maintain
simultaneously two aspects of driving that reveals per-
formance decrement. For example, maintaining constant
speed and steering simultaneously is affected by tran-
quilizing drugs. Kaluger (19) and Belt (20) at Ohio
State also found similar results with alcohol and with
fatigue. So there is some evidence that the dual aspects
of driving are negatively affected by a variety of factors.
Then the argument follows that if divided attention has been
shown to be affected by alcohol, and alcohol has been
shown to relate to increased likelihood of being involved
in injury—producing accidents, then what needs to be
established is some relationship between the UCLA labora-
tory tests of divided attention and those aspects of the
driving task that might be causing accidents. This app-
roach to the problem led to the creation of a subsidiary
task in the Driving Simulation Laboratory.
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3.3.2  The Subsidiary Task

The creation of this subsidiary task is thoroughly
discussed in a recent ITTE report (18). It is described
in the Procedure section (4.1.3) of this report, and
therefore needs only be briefly mentioned here. The
conclusions of that report are that while alcohol at the
0.10% level does not markedly affect»driving scores in
the Simulator, excépt to increase their variability (which
is important), the addition of this subsidiary task did
in fact as reported in (18) clearly show Sensitivity to
0.10% BAL.

The subsidiary task as it was developed has two
goals. First, it provides a task with a definite onset.
In other words, the stimulus comes on at a very definite
time: it is a light which comes on and to which the driver
must react. This is in contrast to the more realistic
traffic situations which occur in the motion picture dri-
ving scene, which do not have a very clear or definite
beginning because they develop over time and space just as
they do in actual driving. Therefore one goal of this
subsidiary task is to produce a stimulus with a very clear
and definite onset. Another goal of the subsidiary task
is to produce a signal which, while it interrupts and
becomes parallel to the driving, is not so strong a stim-
ulus that it becomes a primary task. This is what the
research work reported in (18) describes. Several sub-
sidiary tasks and variations of subsidiary tasks were

investigated before settling on this one,
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3.3.3 Task Loading

The data that establish the fact that the sec-
ondary or subsidiary task is indeed a true secondary task
have been developed in the following way. Since the
onset of the secondary task is completely controllable,
it was placed at certain locations along the 31l-mile
driving scene, at four different types of locations de-
termined to have four different levels of task loading
or task involvement. |

Those sections of the 31 miles where there was no
other traffic, and where the road was straight and level,
constituted the lowest level of performance required from
the driver. It left a maximum amount of what Broadbent
and his fellow-researchers have called “"spare mental
capacity." It thus became the lowest of the four levels
of task involvement.

The second level was chosen to represent those
sections of the highway where there were curves or highway
signs or intersections, or a straight level road with
on-coming vehicles, but nothing very important happening
to demand a high level of the driver's attention.

The next highest or third level of task loading
involves combinations of other vehicles, roadway signs,
curves, crossroads, intersections, with those factors
occurring not alone but in combination. This represents
a somewhat higher level of task loading, because there are
several simultaneously occurring things for the driver
to attend to.

The fourth or highest level were those situations
wherein there were not only all of the factors involved
in the third level, but some degree of threat or some
unusual situation such as a car coming from a side road
or some of the staged incidents that were created, such
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as a large box tumbling off an approaching pickup truck or
a swerving truck that looks as though it might be coming
across the centerline of the road head-on at the driver.

Many experiences of the UCLA ITTE research staff
with the 31 miles of driving scene in the Driving Simu-
lator led to the preliminary selection of a number of road-
way areas which were candidates for inclusion in the final
selection of sections of roadway to be representative of
each of the four levels of task involvement described
above. '

Three independent ratings of these candidate sect-
ions were made and compared. Only those sections of roadway
on which there was complete agreement among the independent
raters were included in the final selection.

Since these clearcut sections of types of traffic
situations occurred at specific locations along the road,
there was a need to insert additional occurrences of the
subsidiary task. This was to provide a mixed assignment of
the occurrence, in time, of the subsidiary task and there-
fore eliminate any way in which the drivers could begin to
interpret or associate the occurrence of the subsidiary
task with any particular type of roadway scene. In individ-
ual test sessions there was the usual mixing of films, i.e.
of the order in which various sections of the roadway scene
appeared; and some scenes appear in only one set of films.
This is described more fully in Section 4. - Procedure.
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3.4 Driving Simulation Laboratory

The ITTE Driving Simulation Laboratory (DSL)
has been described in a previous report in this series
(18), and was used in exactly the same way in the pre-
sent study in order to permit comparisons among results
of all studies in this series of drug studies.
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4, PROCEDURE

4.1 Strategy and Approach

4.1.1 Strategy

The research strategy of this study was to determine
the effect of the selected drugs on the driving task by
using alcohol as a "comparison" drug. This strategy was
chosen in light of the fact that other than alcohol,
the drugs selected for the experiment do not have a history
of field study data. Therefore, the experiment was designed
to use the already well established research as well as
field evidence relating alcochol to traffic accident involve-
ment. The effects of the "no-data" drugs were compared
to the effects of alcohol generated under the same experi-
mental conditions. Then, by using the known relationship
of alcohol to traffic accidents, the relationships of the
other drugs to accident involvement could be determined.

4.,1.2 Approach

Following the logic of the research étrategy, the
research approach developed for this project had three
major facets. The first facet was related to the primary
overall goal of the project, which was to establish what-
ever relationship possible between the various drugs
chosen and the driving task. This overall approach then
was to relate experimental alcohol-induced human performance
decrement data to existing highway traffic field data
which showed increased blood alcohol level associated
with increased potential for involvement in injury-producing
traffic accidents.
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The next facet in the approach was to cope with
the fact that as stated earlier there is no traffic acci-
dent data on the other drugs of interest (Librium, Dexe-
drine, marihuana) which can relate them directly to accident
involvement. Therefore, it was planned to determine whe~-
ther or not there were measurable effects of these drugs
in the divided-attention laboratory, and then to see if
those effects were also revealed in reaction-time scores
on the subsidiary task in the Driving Simulation Laboratory.
To the extent that these effects were similar to alcohol
it would be possible to infer that there was also an
effect similar to that of alcohol in the actual driving
situation. ‘ A ' ,

In addition to using alcohol as a comparison drug
in the manner described above,'the third facet of the
approach endeavored to obtain data on the combination
effect of these various drugs with alcohol. This is an
additional and somewhat separate evaluation, The reason
for this additional effort is that it is clear from field

surveys that it is needed.

4,1.3 Subsidiary Task

All drivers were tested on this task which consists
of the rapid discrimination of one of four light conditions.
There are two small light boxes, with two colored bulbs
in each box (amber and green). The two boxes are mounted -
above the driver's head near the junction of the roof line
and the front window of the DSL vehicle. They are separated
from each other by 12 inches, and are spaced equally
on each side of the subject's line of sight. They'are
within and close to the edges of his peripheral vision.

On each side of the steering column is a response
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lever. Each lever can be pushed upward or pulled down-
ward. The two levers, each with two positions, make poss-
ible four distinct responses by means of which the subject
can turn off any one of the four lights. The task is as
follows: at 77 points during each drive, one of the four
lights goes on, and remains on until either turned off by
the subject through appropriate lever actuation, or until
10 seconds has passed without the driver moving the appro-
priate lever, at which point the light automatically goes
out. |

The points along the drive at which the lights

are actuated are the same for all subjects, independent of
.differences in their behavior in handling the car, such as
differing speeds. This is accomplished by placing a photo-
electric cell in the film gate of the projector. The photo
cell sends an impulse to a paper tape drive which advances
for each film frame and the paper tape drive, in turn,
controls the four lights. An electric counter and printer
are used to record the points at which the lights go on.
In essence, the system moves in synchrony with the film
projector and controls the stimulus presentation. Two equi-
valent test films were created in this fashion.

Prior to running subjects in the Simulator, three
independent observers rated the 77 points, at which one of
the four lights went on, for each of the films, as to their
introspective view of the attentional demands of the driv-
ing task. Their observations were averaged, and placed on
a four-point scale, ranging from very little attentional
demand,l to a very great attentional demand,: 4.
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4.,1,.4 " Driving Simulation Laboratory

After a 10-minute training period with the sub-
sidiary task, all subjects were instructed in the proper
operation of the driving simulator. As described in an
earlier report (18), the Driving Simulation Labdratory is
comprised of an actual automobile placed in front of an
extremely wide-angle motion picture projection screen,
curved to fill approximately 160° of the forward visual
angle of the subject's field of view. A rear screen
shows a matching scene that is viewed in the rear view
mirror. The rear wheels of the vehicle rest upon the
rollers of a chassis dynomometer and are free to rotate.
The subject is instructed in the operation of the vehicle
controls, and then is told to start the car and drive at
his own desired rate within a range of 20 to 70 miles per
hour. His apparent driving speed, which is related to the
speed of the projectors, is thus determined by the driver
as he controls the speed of the engine of the car. A
single 35-mm, 160-degree projector createsvthe ffont scene
and a synchronized 16-mm projector shows the rearward
scene. The front wheels are free to turn and these de~-
termine the azimuth rotation movement of the front pro-
jection system, so that within a small range (three feet
of lateral movement) a realistic simulation of the results
of turning the steering wheel is obtained. The significant
point is that the subject sits in a standard automobile
and faces a scene that gives him the illusion that the
vehicle is responding to his manipulation of its controls,
thus creating overall an unusually realistic simulation
of the driving situation. |

All the while he is "driving," of course, the
subject's performance is being closely monitored, and
continuous records of his physical actions and physiologi-
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cal condition are being generated for subsequent analysis.
These measured items are described in detail in the Re-~

sults section, 5.

4.1.5 DSL Training Run

After the subject had learned the subsidiary task
and had been instructed in operating the simulator vehicle,
he received a 20-minute training session in which he "drove"
the vehicle along a winding, two=lane mountain road while
at the same time responding to the lights in the subsidiary
task. This drive served to eliminate those subjects with
unusual susceptibility to motion sickness as well as to
familiarize them further with the DSL vehicle. Accepted
subjects were then programmed for four test sessions,
spaced one week apart, at the same time of day and same
day of the week in order to control for any factors corre-
lated with diurnal or weekly cycles.

Following completion of the DSL training run, the
Librium and Dexedrine subjects were taken into another
testing area which contained a soundproof booth (SPB).

4.1.6 Soundproof Booth

The apparatus was designed to measure the subject's
information~processing capacity in both a divided-attention
and concentrated-attention or vigilance situation utilizing
auditory stimuli. The subject was seated in a comfortably
upholstered chair located in a large sound-isolation cham-
ber. A pair of high fidelity earphones were placed over
the subject's ears. Each earphone was connected separately
to one channel of a two-channel audio tape recorder. The
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tape recorder and the experimenters were in another room,
and communication with the subject was by intercom.

All instructions and the attention tasks were
pre~recorded on tape. On one channel of the tape was a
series of bursts of random noise three seconds in duration
and separated by seven-second intertrial silent intervals.
Half of the noise bursts were chosen at random to contain
a 1000-cycle/second tone of one-second duration recorded
at an amplitude of 15 Db below the level of the noise
burst. The position of the one-second tone within the
three-second noise burst was randomly chosen. To prevent
clicks, both the noise bursts and the tones were started
and stopped gradually, using 50-millisecond envelopes of
changing amplitudes.

On the second channel, a series of lists of six
randomly-chosen digits was recorded. The six numbers
occurred at a rate of one every half-second. Between
each list was an intertrial interval of seven seconds.
The three seconds required for each list began simultan-
eously with the three-second noise burst on the first
channel.

During the experiment, channel one containing
the noise burst and occasionally the tone was presented
to the left ear, and the second channel containing the
numbers was presented to the right ear.

Several tapes were prepared for the training
and experimental sessions, Each tape contained two sets
of 20 trials for practice purposes and two sets of 50
trials for the test conditions, for a total of 140 trials
on each tape. Each tape began with instructions regarding
the vigilance or concentrated-attention task. This task
was to report verbally the absence or presence of the
tone in each noise burst while ignoring the presence of
the numbers. The instructions were followed by 20 practice
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trials, with the correct responsé récordéd on the tape

after a delay for the subject's report. Then 50 test trials
of the vigilance task were presented, with no information
feedback on performance. The tape then continued with
instructions for the divided-attention task. This task

was first to repeat back the six numbers in correct order
and then to report the presence or absence of a tone in

the noise burst. Again 20 practice trials were presented,
with feedback of results, followed by 50 test trials

without feedback.

The physical stimuli were the same on all trials
on both tasks ~- six digits in one ear and a noise burst
with occasionally a tone in the other. The only differ-
ence between tasks was the specification regarding what
the subject had to report about these stimuli.

Following completion of the SPB training session,
the subject was excused and reminded of his appointment
the following week for the first of his four test sessions.

4,2 General ExXperimental Procedure

The procedures followed in conducting the three
sub-experiments (Librium/alcohol, Dexedrine/alcohol and
marihuana/alcohol) had much in common. However, there
were enough procedural differences of significance to
warrant separate discussion of each. A common element of
all three experiments was the use of the UCLA Driving
Simulator to generate driving performance scores. How-
ever, the soundproof chamber was used only for the Librium
and Dexedrine. The subjects were recruited through ad-
vertisements and were paid for their services.

Balanced Latin square designs were used for all
three drugs in order to counterbalance order effects due

25



to repeated runs on the Driving Simulator and in the
soundproof booth. Appropriate analyses of variance
statistical tests were performed to evaluate significance
of subsidiary task and soundproof booth data. For the
vehicle control scores, t-tests and analyses of variance
were performed. Finally, all subjects were initjally sub-
jected to a screening procedure to eliminate those who
would not be appropriate candidates for the study. De-
tails of these procedures for each drug are given in the
following sections.

Eight drivers were included in the Librium study

to'complete two replications of the 4x4 Latin square design:

. Run 1 Run 2 Run 3 Run 4

Alcohol

Placebo

Librium

Librium and
Alcohol

Sixteen drivers included in the Dexedrine study
completed four replications of the 4x4 Latin square:

Run 1 Run 2 Run 3 Run 4

Alcohol

Placebo and
Dexedrine

Dexedrine and
Alcohol

Twelve drivers were included in the marihuana
study to complete three replications of the 4x4 Latin
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square:

Run 1 Run 2 Run 3 Run 4

Smoked marihua-
na and liquid
placebo

Smoked placebo
and liquid mari-
huana

Smoked placebo
and alcohol

Smoked placebo
and liquid
placebo

Later a supplemental test session was conducted
using some of the marihuana subjects who were given both
smoked marihuana and ligquid marihuana.

4,3 Librium and Alcohol

4.3.1 Subject Procurement

Notices were placed on bulletin boards in UCLA
campus buildings asking for volunteer subjects to parti-
cipate in a research study. The notices stated that
only males, 21 and over, with wvalid California driver's
licenses, need apply, and that subjects would be paid
$50.00 for completing the study.

When potential subjects called in response to the
notice, they were asked the following questions regarding
their medical history:

a. Do you have high blood pressure?

b, Do you have pressure in your eyes?
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¢c. Do you have a thyroid condition?
d. Have you ever had glaucoma?

e. Are you allergic to any drugs?
f. Do YOu have diabetes?

A "yes" answer to any of these questions disquali-
fied the applicant. Of the 32 applicaﬁts responding to
the ad, 19 qualified for the study. They were told that
the study necessitated taking a mild tranquilizer, and that
alcohol would be consumed during the course of the study.
They were also told that the entire series of tests would
take from 20 to 25 hours.

Of the 19 qualified applicants, 10 subjects were
subsequently dropped: two were excused because they did
not want to take drugs; one quit after the first week
because he felt he was being "slowed down" too much by
the drug (he was on placebo); two quit due to nausea
with emesis on their first alcohol run; two were excused
due to motion sickness; one was dropped due to lack of
cooperation; one failed to return to complete the experi-
ment; and one was dropped from the‘analysis because he
had been re-run too many times. '

' Thus, a total of nine subjects completed the full
experiment; all were students, with an age range of 21
to 28 years and a mean age of 23,1 years.

4.3.2 Subject Preparation

Each subject was involved in the experiment for
five weeks. Each week the subject was given a week's
supply of tablets (either 10-mg Librium capsules or an
identical-appearing placebo). These were in a bottle
labelled with the subject's name and instructions to
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take one tablet three times daily (morning, noon and after-
noon). The label also requested that the subject return
the bottle to the experiment office. Each week when the
subject returned he was given a bottle of tablets for the
following week. As a check, on several occasions, subjects
were given an extra tablet intentionally; in all cases,

the extra tablet was called to the attention of the experi-
menter by the subject at the end of the week.

The subject was scheduled for testing at the same
time and same day of the week for fiﬁe consecutive weeks.
At the time of his first session, which was a training run,
the subject was asked to éign an "Experimental Participant

Release" similar to that shown in Appendix A.

4.3.3 Test Session Procedure

For each of the four test sessions, the subjects
were instructed not to eat for four hours, and not to
consume alcoholic beverages for 12 hours, prior to coming
in. Each subject, of course, had been taking his pills (ei-~
ther placebo or Librium) regularly for the week preceding
each test session. The prohibitions on food and beverage
intake were to insure rapid absorption of the alcohol and
to help obtain more uniform absorption rates among the
subjects. Compliance was noted on a Treatment Data Sheet as
shown in Appendix C.

There were four experimental conditions:

a. Placebo/no alcohol

b. Placebo/alcohol

¢. Librium/no alcohol

d. Librium/alcohol

All subjects were exposed to all four of these

conditions, with the order in which they were given random-

ly assigned to each subject.
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Alcohol dosage was 1 oz. of 80-proof Vodka per
25 1b. of body weight, equivalent to 0.828 gm of alcohol
per kg of body weight., For an alcohol session, the subject
received an appropriate amount of alcohol mixed in an
equal amount of pure orange juice, with one ice cube.
For a no-alcohol session, the subject received orange
juice to equal the total volume of liquid in the alcohol
drink, plus one ice cube. ’

All drinks were administered in the "Treatment
Room," a pleasantly-appointed Waiting room adjacent to
the DSL. The drinks were given 50 minutes prior to testing
in the DSL: the subject was given 20 minutes to finish
his drink, then remained in the Treatment'Room'for 30
minutes, reading and/or listening to music. Following this,
the subject's blood alcohol level (BAL) was measured
using a Breathalyzer, the respiration belt was attached
to his chest, and he was immediately brought into the
DSL for the test run, except in the case of one subject,
who was taken to the SPB first, then to the DSL following
the booster drink described in the. following paragraph.
A registered nurse was in attendance at all times to admin-
ister the treatment and to make the physiological measure-~
ments., '
| In the DSL, the subject drove for 40 minutes to
one hour, depending on his choice of speed, viewing a
composite film of mountain, freeway and city street driving
randomly selected from one of the two equivalent films.
The subject was then taken back to the Treatment Room
for another BAL measurement, and then a "booster" of
1 oz. of 80-proof Vodka mixed with 1 oz. of orange juice
(if he was in an alcohol session) or 2 oz. of orange
juice (if he was in a no-alcohol session). In the event
the subject was experiencing nausea, the booster was not

given.
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The subject was then taken to the room housing
the soundproof booth (SPB), where he completed the tests
described earlier, using a set of taped stimuli that were
different from those he had experienced in the training
session.

Following completion of testing in the SPB, each
subject was taken back to the Treatment Room, where another
BAL measurement was taken. The subject was then given
food to eat (sandwiches and drinks of his choice). Fol-
lowing this, he was released if he had had a no-alcohol
session, or kept in the Treatment Room until his BAL
decreased to 0.03% if he had had an alcohol session, and
then released. He was paid his $50.00 at the completion
of his last test session.

4.4 Dexedrine and Alcohol

4.4.1 Subject Procurement

An advertisement was placed in the UCLA Placement
Center for male students to participate in a driving
simulation experiment for $2.50/hour. When applicanﬁs
called, they were informed that subjects had to be 21 years
of age or older, with valid driver's license for any
state. Also, if they had ever been in the DSL before,
they were disqualified. Applicants were further informed
that they would be required to take a one-hour interview,
and that the total time involved in the experiment would
be approximately 20 to 25 hours. Following this, they
were scheduled for an interview.

At the appointed time, the applicant was given a

personal interview for about 10 minutes to explore the
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applicant's medical history, experience with drugs, alcohol
and so on. The interview questions are given in Appendix
B. At the time of the interview, the subject was told
that he would have to be available for 4 to 5 hours on

one day a week for 5 weeks, and that he would be paid

at the end of the 5 weeks. A General Information Sheet
(Appendix C) was also filled out for the subject.

Following the interview, the subject was admin-
istered an MMPI in order to weed out those individuals with
character disorders. Upon completion of the MMPI, the
subject was told he would be contacted in a few days,
and then excused.

The MMPI results were scored, profiled and inter-
preted. According to the pattern of their responses,
applicants were placed into three categories: "Good,"
"Questionable," and "Do Not Use." The interview forms
for the applicants with "Good" MMPI's were then evaluated,
and if a subject had some experience with alcohol and was
not a drug abuser he was called and scheduled for a train-
ing run. .
Forty-two student applicants were interviewed;:
of these, 15 subjectsqualified for the study and were
trained. Of these, 10 completed the study. The other
five were lost due to nausea or failure to return,

An additional group of subjects was obtained
with the cooperation of the Long Beach, California, Naval
Hospital, which made available Navy corpsmen for the
study. Ten corpsmen were trained, six of whom completed
the study. The other four were lost due to nausea or
inability to meet the schedule. All were males; over 21,
and licensed drivers. No interview or MMPI was adminis=-
tered to the corpsmen. _

Thus a total of 16 subjects completed the Dexe~
drine/alcohol experiment.
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4,4,2 Training Session

At the time of the first scheduled session foll-
owing the interview session, the subject read and signed
a consent and release form (Appendix A). Then he was
weighed and his blood pressure taken. If his diastolic
pressure was over 85, he was disqualified. All this was
done in the Treatment Room.

The subject then was fitted with the respiration
belt, entered the DSL and was given a 10~minute training
session on the subsidiary task, followed by a 20-minute
training in operating the DSL vehicle.

If the subject had no adverse reaction to the
DSL, he was taken to the soundproof booth and given a
40-minute training session there. Following this, the sub-
ject returned to the Treatment Room and was scheduled
for his four experimental sessions. He was told, as
in the Librium/alcohol experiment, not to eat anything
for four hours nor drink any alcoholic beverages for
12 hours prior to his next session. He was also told
he could not smoke during the experimental sessions.

He selected the food he wished to have ready for him
after the experimental sessions from a list of sandwiches.
Finally, he was told he would have to remain in the Treat-
ment Room following the experimental sessions until his
BAL returned to 0.03%.

4.4.3 Test Session Procedure

When the subject arrived at the Treatment Room
for an experimental session, he was allowed to rest for
10 minutes. During this time he completed a Short Drug
Effects Questionnaire (SDEQ), to provide informationvbn
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his personal reactions to the use of drugs. This SDEQ
is shown in Appendix D,

Next, the subject's blood pressure (both arms)
and pulse rate were measured and recorded, as well as his
BAL, He was then given a drink: the contents of the
drink depended on which of. the four eXperimentai conditions
was in effect for that session:

a. Placebo/no alcohol
b. Placebo/alcohol

c. Dexedrine/no alcohol
d. Dexedrine/alcohol

If the session called for alcohol, the drink
contained (as in the Librium/alcohol experiment) 1 oz.
of 80-proof Vodka for every 25 lb. of body weight, mixed
with an equal amount of orange juice. For a placebo ses-
sion, the drink consisted of orange juice in an amount
equal in volume to the alcohol drink. |

The subject was told he had no more than 30 minutes
to finish the drink, and the time of finishing was re=
corded. The subject was then given his drug (or placebo).
The drug was three 5-mg tablets of amphetamine (Dexedrine),
while the placebo was three tablets of identical appearance.
A double-blind procedure was followed -- the drugs were
prepared ahead of time by non-experimental personnel,
placed in an envelope and marked with the subject's num-
ber and test session number. These drug treatments were
prepared using a Latin square statistical design.

Thirty minutes after he took the drug, the sub-
ject's blood pressure, pulse énd BAL were again taken and
recorded, the respiration belt was attached, and he went
immediately to either the DSL or SPB for testing -- some
subjects went to the DSL first and then the SPB, others
followed the reverse order. The DSL and SPB test sessions
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followed the same procedures as in the Librium/alcohol
experiment. Following the DSL or SPB session, the sub-
ject returned to the Treatment Room where a BAL measure-
ment was made immediately, followed by blood pressure
and pulse measurements.

The subject then was given an alcohol or placebo
"booster" drink., Fifteen minutes after the booster, BAL,
pulse and blood pressure measurements were again made,
and the subject was taken to the SPB (or DSL) for the
second part of the test session. Following this, the
subject returned to the Treatment Room and again was
given a Breathalyzer test followed by blood pressure and
pulse measurements. A registered nurse administered
these tests to all subjects in all experiments.

The subject was thén given a Long Drug Effects
Questionnaire (LDEQ) to complete and was allowed to eat.
The LDEQ is shown in Appendix E. If the subject was in
a placebo/no alcohol session, he was also given a con-
fidential questionnaire to £ill out, to obtain biographical
background information that would be of use in interpreting
his performance. This confidential questionnaire is shown
in Appendix F. Finally, if the subject was not in an
alcohol session, he was allowed to leave following com-
pletion of the confidential questionnaire and answering
the questions listed below. If he was in an alcohol
session, his BAL was checked every hour until it returned
to 0.03%. Before leaving, each subject was asked the
following questions, and his answers were recorded on the
MAD Treatment Data Sheet as shown in Appendix C. '

a. How many hours since you last consumed solid
foods?

b. How many hours since you last consumed bev-
erages? A |

c. During the past week have you consumed al-
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coholic beverages? If yes, how many ounces? .
d. During the past week have you taken any drugs,
prescription or otherwise? If yes, what and how much?

The subject was then allowed to select his sand-
wiches for the next session. The four tést-sessidns’were
scheduled at one week intervals (same time and‘same'day
of week, if possible). If a subject had to repeat a run
due to equipment malfunction, he was resdheduled one week
later, and the treatment was repeated.

4,5 Marihuana and Alcohol

4,5.1 - Subject Procurement

Subjects were all UCLA students, obtained in
similar fashion to that used in the previously described
Dexedrine/alcchol experiment.. All were males over 21
with valid driver's licenses. They were chosen on the
basis of their MMPI profiles and personal interview data
(Appendix B). Selection criteria included a "good" or
"reasonably good" MMPI profile, plus a drug history of
having used hallucinogenics no more than three times in
the past year but a familiarity with marihuana usage
(10 times minimum), plus good physical health.

When subjects were scheduled for their initial
training session, they were told that there would be a
minimum of four test sessions following the training
session, that they would be required to stay for a minimum
of four hours for each session, and that they would be
paid $2.50/hour for their participation in the study plus
$2.50 for the interview. Payment would be made only
at the completion of the full series of sessions, Applif

36



cants who failed to meet all criteria were given $2.50
for participating in the interview and excused.

4.5.,2 Training Session

When the subject appeared for his training session
he was taken to the Treatment Room where he read and signed
a consent and release form (Appendix A). At the same time,
a General Information Sheet (Appendix C) was filled out
for the subject. The subject was weighed, in order to
compute the alcohol dosage and marihuana extract dosage.
The procedure of the treatments was explained to the
subject, i.e., that he would receive a drink followed
by either 1 or 2 cigarettes, that he would then drive in
the DSL, and that afterwards he would have to remain
in the Treatment Room until he was "down." "Down" was
to be interpreted as occurring no sooner than four hours
after arrival plus whatever time was required for the
subject's BAL to return to 0.03% and his pulse to return
to within 15 beats per minute of what it had been prior to
his treatment. The subject was told that his breath and
pulse samples would be taken at various times during
his stay and that there would be questionnaires to be
filled out both before and after his drive.

The subject was then taken to the DSL for the
training session on the subsidiary task and simulator
vehicle. He was returned to the Treatment Room, scheduled
for his next four (experimental) sessions, told about
the eating and drinking prohibitions prior to coming in
again, and given the list of sandwiches to select from.
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4,5.,3 Test Session Procedure

There were four different treatments. 1In each
treatment the subject was required to both drink and
smoke, but since the protocol differed for each treat-
ment, the treatment times varied accordingly. The treat-

ments were as follows:

Treatment Smoke - Drink
1 Marihuana (dosage: 200 Placebo

micrograms Delta=-9THC
per kg body weight)

2 Placebo (post-extracted Marihuana extract
marihuana (dosage: 310 micro~
= grams Delta-9THC per
kg body weight)

3 Placebo (post-extracted Alcochol (0.69 gm per

marihuana kg body weight)
4 Placebo (post-extracted Placebo
maxrihuana

The dosage levels were achieved in the following
ways s ;
Alcohol drink: 1 oz. of 80-proof Vodka for each
30 1b of body weight, mixed with an equal amount of Mai-
Tai mix, plus a placebo marihuana extract in the propor-
tion of 1 cc per 80 1lb of body weight.

Placebo drink: Same as above, except alcohol
replaced by an equal amounﬁ of Mai-Tai mix. '

Marihuana extract drink: Same as the placebo
drink, except that placebo marihuana extract was replaced
with an equal amount of active marihuana extract (1 cc/80
1b body weight, necessary to administer a dose of 310
micrograms per kg body weight, based on a 1.13% Delta—9THC
assay for the liguid marihuana extract).

Marihuana smoke: Two hand-rolled, standard length
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cigarettes, each containing approximately % gram of
smoked marihuana material, necessary to administer a
dose of 200 micrograms/kg body weight, based on a 1.5%
Delta~-9THC assay for the smoked marihuana material.

Placebo smoke: One or two hand-rolled, standard
length cigarettes, each containing approximately % gram
of detoxified smoked marihuana material.

The treatments, as well as the films the subject
would be viewing in the DSL, were randomized according
to a Latin square statistical design. Three Latin squares
were to be completed for the study.

When the subject arrived for a test session, he
was allowed to rest for 10 minutes, during which time he
filled out the SDEQ, and then his pulse was recorded as
a baseline measure. He was then given his drink, and
told that he had a maximum of 30 minutes in which to
finish it. The time of beginning and of completion of the
drink was recorded. A registered nurse was present at
all times.

Immediately upon completion of the drink, the
subject began his smoke. For his placebo session, the
subject smoked two placebo cigarettes, and for his smoke
session two marihuana cigarettes. For both the marihuana
extract and alcohol sessions, he smoked one placebo cigar-
ette. In each case, the time of the'beginning and com-
pletion of the smoke was recorded. The subject could not
differentiate between the marihuana and'placebo cigar=-
ettes on the basis of appeérance or feel. In every case,
the subject was given a maximum of 10 minutes to smoke a
cigarette (20 minutes maximum if his treatment called for
smoking two cigarettes). All cigarettes were smoked to
completion; they were placed in a special holder that
permitted total reduction to ash. The smoking procedure
for all cigarettes was identical, and was as follows:
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a. 3-second "drag"

b. 20-second "hold"

c. 15-second exhalation and relaxation period

. d. 3-second "drag," etc.

Immediately upon completion of the smoke, the
subject's pulse and BAL were recorded -- except in the
extract sessions, in which the smoke was followed by a
50 minute rest period to allow for ingestion of the ex-
tract. Subjects were allowed a small amount to eat dur-
ing this time, if they so desired.

The respiration belt was then fitted on the sub-
ject and he was escorted to the DSL. The start time of
his entry into the DSL Wasvrecorded on the MAD Treatment
Data Sheet, see Appendix C. After the subject's drive, he
was returned to the Treatment Room and the time of his
return was recorded. '

Immediately upon his return to the Treatment
Room, pulse and BAL were once again measured and recorded
and the subject was given the LDEQ to complete. There-
after, the subject was fed and required to remain to the
completion of the four hours plus whatever time was re-
quired for his pulse and BAL to return to the levels
previously stated as prerequisites for his release. If the
subject was in a placebo condition, he was given the pre-
viously-mentioned confidential questionnaire to fill out.

Before the subject was dismissed, he was asked
the number of hours since he had last consumed solids; the
number of hours since he had last consumed beverages; if
during the week he had consumed any alccholic beverages,
and if so, how much; if during the past week the subject
had taken any drugs, and if so, what and how much. This
information was recorded on the data sheet. The subject
was then allowed to select sandwiches for the next session.
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Subjects were scheduled for test sessions one week
apart. If a subject had to repeat a session due to equip=-
ment malfunction, he was rescheduled one week later and the
treatment was repeated.

A record book was maintained containing the fol-
lowing items for each subject for each session:

a. Date of session

b. Treatment

c. Film viewed

d. Status of session (good or lost)
e. Time of arrival

f. Time of departure

g. Total time

h. Observations, notes and comments
i, Contents of drink

j. Welght of subject

4.6 Supplemental ExXperiment

After the experiment had been underway for some
time, it was decided (with the concurrence of DOT) to
add a fifth treatment condition, a combination of alcohol
and marihuana extract. The treatment protocol for this
marihuana/alcohol experiment was to be the same as for the
marihuana extract runs. Three different dosage levels
were to be used for this (fifth) test session, as foliows:

a. 1/3 the original alcohol dosage + 2/3 the
original marihuana extract doéage.

b. 1/2 the original alcohol dosage + 1/2 the .
original marihuana extract dosage.

c. 2/3 the original alcohol dosage + 1/3 the
original marihuana extract dosage.
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The three different levels were based on the
dosage levels for the subjects as determined for the other
experimental sessions.

Since three Latin Squares were to be completed
for the four-session marihuana study, one Latin Square
could be attempted with each of these various treatment
levels.

Attempts were made to contact the 14 subjects
who were already completed or in the process of being
completed, to persuade them to come in or remain with the
study for the additional test. Of these, 1l were contacted
and agreed to do so; 4 were given dosage level a., 3 were
given dosage level b., and 4 were given level c.
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5. RESULTS

5.1 Soundproof Booth

The soundproof booth (auditory task) was used on
the Librium and Dexedrine studies. It was not used on the
Marihuana study, and due to equipment malfunctions, only
the Librium data could be analyzed. Tables 31-34 show the
results of alcohol, Librium,and alcohol with Librium on
both "concentrated attention" and "divided attention" scores.
Table 31 shows some alcohol effect on concentrated attention
in terms of a decrease in percent correct scores from a mean
of 83.75 to 76.50. Combined Librium and alcohol mean is
77.75 but Librium alone is 81.50, almost identical t6 the
placebo score. Divided attention scores show the expected
overall decrease compared to concentrated attention scores.
The same pattern of alcohol effect and combined Librium-
alcohol effect is shown as for concentrated attention scores:
however, Tables 32 and 33 reveal that these effects are signi-
ficant only at the 0.25 level of confidence on the concentra-
ted attention task while the effects on the divided attention
task are significant at the 0.05 level. Apparently these
effects are largely due to alcohol. The Librium data show
little evidence of effect on percent correct scores although
the differences are in the same direction as for the effects

of alccochol, namely a decrease compared with placebo data.

5.2 Vehicle Control

Vehicle control scores are shown in Appendix G. They
do not reveal any marked effects either on the "drive" scores

or on the "event" scores for any of the drugs under study.
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5.3 Subsidiary Task

5.3.1 Scoring

This score is presented in terms of driver response
times as tallied in three different ways:

~a. "All Responses Including Omissions" is a
gross accumulation of response times including those
when the driver initially made an incorrect response
or made no response at all, in which case a time of 9.9
seconds was recorded for that event.

b, "All Responses Excluding Omissions" does
not include any event score when the driver failed to
respond and therefore is more indicative of reaction time
when the stimulus is detected.

c. "All Initially Correct Responses" does not
include those events to which an incorrect response (error)

was made. This is closer to "pure" reaction time.

The subsidiary task data were analyzed using
Biomedical Computer Programs BMDX63 and BMDO5V. These
routines (32, 33) perform general linear hypothesis and
multivariate general linear hypothesis analyses of variance.
The following tables are labeled with the appropriate
program used. Details of these programs, including the
algorithm used, are given in Appendix H.

~ Tables 1, 8, 13 show the purely alcohol effect
for each of the three groups that were studied. Increases
up to 16.5% in response time are shown as compared with
the placebo times, ,

Tables 2, 3, 9, 15 show that there are increases
in response time when drivers are given only marihuana or

Librium, and a decrease when given only Dexedrine. The
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analyses of variance in Tables 2, 3, 9, and 15 show that
the purely marihuana effects are significant at the 0.25
level or better, the purely Librium effect at the 0.05
level, and the purely Dexedrine effect at the 0.05 level.
These effects are clearer when the order effect of drug
administration (prior treatment) is considered as a base
line. :

Tables 7 and 9 show that for the combination of Lib-
rium and alcohol there is an increase in.response time~com~
pared with that for Librium alone. For the combination of
Dexedrine with alcohol, as shown in Tables 14 and 15, there
is a decrease in response time compared to that for alcohol
alone and little difference from the placebo condition. The
confounding which is present by virtue of the experimental
design, reveals little or no treatment effect over the
order effect on the combination of marihuana and alcohol as
shown in Tables 28, 29, and 30.

5.3.2 Task Loading

The subsidiary task results are presented in terms of
four levels of task loading in Tables 4—6,'10-12, l6-18.
The placebo (P-P) rows of data in these tables show that
all three groups of drivers while on placebos displayed a
general increase in response time as the task load in-
creased. This effect is significant at the 0.05 level of
significance.

The tables also show that, for each drug in turn, the
drug effects are produced across the four levels of task
loading and in some instances appear to have more effect
at the higher levels of task loading and to disrupt the
ofderly progression of reaction time increase from low to
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high task load levels. This disruption is particularly
clear when comparing Dexedrine effects mixed with alcohol
effects. Apparently response time is returned to near
placebo levels, but the orderly progression is disrupted.

Due to the unavoidable confounding of the order effect
with the drug treatment effect, no task-loading analysis
was performed on the marihuana in combination with the
alcohol data.
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Table 1
SUBSIDIARY TASK REACTION TIME, MARTIHUANA STUDY, ALCOHOL DRINK GIVEN WITH PLACEBO
SMOKE '
RESPONSE R.EACTION. TIME {SECONDS ) PERCENT | DEGREES OF LEVEL
CATEGORIES - CHANGE FREEDOM F OF
PLACERO | ALCOHOL DRINK SIGNI~-
DRINK WITH PLACEBO NUME- | DENOM- FICANCE
AND SMOKE RATOR | INATOR
SMOKE .
All responses } _
including 1.2796 1.2933 1.07 1 8 41.7971 .25
omissions '
All responses
excluding 1.2157 1.2445 2.37 1 8 1.023 -
omissions :
All initially
correct responses 1.1825 1.2087 2.22 1 8 . 1.317 -
Number of
omissions 4 3




Table 2

SUBSIDIARY TASK REACTION TIME, MARIHUANA STUDY, PLACEBO DRINK GIVEN WITH MARIHUANA

8¥

SMOKE
RESPONSE ~ } REACTION TIME {SECONDS) PERCENT DEGREES OF LEVEL ‘
CATEGORIES - CHANGE FREEDOM F OF
PLACERO | PLACEBO DRINK _ — v SIGNI~-
DRINK WITH MARIHUANA NUME- | DENOM~ ' FICANCE
AND SMOKE RATOR | INATOR
SMOKE .
All responses ' 1 : . ,
including 1.2796 1.2975 1.40 1l 8 1.853 .25
omissions '
All responses . S ' :
omissions : : '
All initially 1 .
correct responses l 01825 ) 102312 . . 4.12 l 8 l.870 025
Nurber of o 4 2
omissions
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Table 3

SUBSIDIARY TASK REACTION TIME, MARIHUANA STUDY, MARIHUANA EXTRACT DRINK GIVEN WITH
PLACEBO SMOKE

LEVEL

RESPONSE REACTION TIME (SECONDS) PERCENT |DEGREES OF
CATEGORIES CHANGE FREEDOM F OF
: PLACEBO | MARTHUANA EX- - SIGNI-

DRINK |TRACT DRINK NUME- | DENOM- FICANCE
AND WITH PLACEBO RATOR | INATOR -
SMOKE- SMOKE

All responses

including 1.2796 1.3028 1.81 1 8 2.179 <25

omissions

All responses

excluding 1.2157 1.2870 5.86 1l 8 3.608}] .10

omissions

All initially _ .

correct responses | 1.1825 1.2397 4.84 1 8 3.787{ .10

Nunber of 4” 1

omissions
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Table 4

SUBSIDIARY TASK BMDX63 STATISTICS, MARIHUANA STUDY, ALL RESPONSES INCLUDING OMISSIONS

Source of ___Degrees of Freedbm F - Level of
Variation _Numerator | Denominator Significance
Order 3 . 8 . 0.436 -
Treatments 3 , 6 0.621 -
Load N 3 - 1 6 5,933 .05
Task Load 1 ‘ 5 o '3 ‘ ‘ 4

Level : (Low) (High)
Treat- DF | as: DF . DF . DF s
ments* [N 1D F Sig. X 1D ? _ Sig. N 1D F Sig. N 1D F Sig.
A-P/P-P{ 1| 8] 0.170 - 18] 0.675 - 1{8|3.142 .25 |18 |1.627 l.25
P-S/P‘Pvl 8| 0,991 - 118141.359 - 118}1.894 (.25 118 ({3.266 [.25
E-P/P-P| 1} 811.604 | .25 1}8}(1.841. | - 1]8]0.518 - 1|1811.678 .25

* Alcohol drink given with placebo smoke, placebo drink given with marihuana smoke,
- and marihuana extract drink given with placebo smoke, each session-combination
compared with scores from placebo drink and smoke session.,
Paired Reaction .Times, Task Load Level vs. Treatment Condition across ALl
Subjects; Sample Size (n), Mean Reaction Time (t, seconds), standard
‘ deviation (SD, seconds);:; session-combination scores: ,
Task Load ' S
Levels 1 _ ) 2 . 3 4
Treat- IR ' - ' , ’ ' 1 Sp ( ' )
ments | P|E (sec)SD (sec) n |t (sec)SD (sec){n |t (sediSD (sec) |n |t (sec) sec

P-p  {12}1.1763 [0.1432 [17]1.2977|0.2445 j1 [1.3065 |0.3175 |10]1.3434}0.4402
A-p  {1211.1673 |0.1249 {17/1.2191]0.2063 1 1.4100 {0.4222 |10]|1.4268|0.3462
P-S |12]1.2409 |0.1444 |17/ 1.2071]0.1134 Q1 [1.3216 {0.2527 |10|1.4928]0.7204
E-P  |12]1.2598 [0.1771 |17]1.2946{0.1925 |11 [1.1637 [0.1195 |10|1.5194]|0.4039
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Table 5

SUBSIDIARY TASK BMDX63 STATISTICS, MARIHUANA STUDY, ALL RESPONSES EXCLUDING OMISSIONS

Source of Degrees of Freedom F Level of
Variation Numerator | Denominator Significance
Order 3 ‘ 8 0.351 - :
Treatments 3 6 1.424 -
Load 3 6 9.117 - .05
Task Load 1 | 5 3 4

Level: (Low) (High)
Treat—- DF : . DF . DF. . DF .
nents* [ N1 D F Sig. X 1D F Sig. N1D F Sig. X1D F Sig.
A~-P/P-P| 1 |18 | 0,170 - 1}81}11.509 - 18 }0.624 | - 1{8 }]1.560 .25
p-S/P-P| 1|8 | 0.976 - 1§{812.279 {.25 18 }1.955 [.25 118 |3.645 | .10
E-P/P-P{ 1 | 8 |1.386 - 18 {3.593 |.10 1|8 {0.518 - |18 |4.176 | .10
*¥ Alcohol drink given with placéoo smoke, placebo drink given with marihuana smoke,

and marihuana extract drink given with placebo smoke, each session-combination
_compared with scores from placebo drink and smoke session.

Paired Reaction Times, Task Load Level vs. Treatment Condition across All
Subjects; Sample Size (n), Mean Reaction Time (t,
dev1atlon*jSD, seconds) ; se351on-comb1natlon scores:

seconds), standard

e IR
igi::f n|t (sec)sD (sec)|n |t (sec)sD (sec) nit (sedlsp (sec) n ti(sec)SD (sec)
P-p |12/1.1763 [0.1432 |17[1.2017 |0.1556 |[11}1.1603 [0.0841 o [.3434 |0.4402
A-p |12[1.1673 [0.1249 |(17{1.2191 [0.2063 |11{1.2665 J0.2661 0 J1.3500 |0.1877
P-S [12/1.2409 0.1444 [17[1.2071 [0.1134 |11{1.3216 [0.2527 [0 [L.3498 |0,3323
E-P [12{1.2598 [0.1771 [17]1.2946 {0.1925 [11]|1.1637 [0.1195 ho fi.4394 |0.3801
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Table 6

SUBSIDIARY TASK BMDX63 STATISTICS, MARIHUANA STUDY, ALL INITIALLY CORRECT RESPONSES

Source of 4 Degreés of Freedom F Levél of
Variation Numerator | Denominator Significance
Order 3 8 0.202 -
Treatments 3 .6 1.254 -
Load 3 6 19.178 .01
Task Load 1 5 '3 A ‘ 4

Level: (Low) (High)
Treat- DF . DF . DF . DF .
ments* [N][D| T Sig.- w1l F Si9- I'W D F Sig- 'gy1p] F  [Sig-
A-P/P-H 1| 8 | 0.339 - 1l |811.552 |.25 118)0.997 | -~ 1¢8 }11.766 |.25
p~-S/P-R{ 1| 8| 0.863 - 1181} 2.515 {.25 l1{81]12.916 }.25 118 |0,.926 -
E-P/P-Pl 1| 8}|1.557 | .25 {1 }8] 3.707 {.10 1)}]840.818 - 18 }5.982 (.05

* Alcohol drink given with plaéebo smoke, placebo drink given with marihuana smoke,
and marihuana extract drink given with placebo smoke, each session-combination
compared with scores from placebo drink and smoke session.

Paired Reaction Times, Task Load Level vs. Treatment Condition across All
Subjects; Sample Size (n), Mean Reaction Time (t, seconds), standard '

dev1atlon (SD, Seconds):_se3510n—comb1natlon scores:
Task Load 1 2 3 4
Level: L :
iziiz- n|t (sec}SD (sec)|n |t (sec)sSD (sec)in |t (sed}SD (sec) |n |t (seckSD (sec)
P-P 12 1.1481 [0.1439 17 1.1857'0.1797: 11 1.1496 |0.1044 10{1.27320.2744
A-P 12 1.1326 |0.,0756 1711.2078 {0.2399 1141.1660}0.,1201 10{1.3790{0.2464
P-S 12 1.2242 [0,1422 17{1.1676 {0.1099 11}1.3186 [0.2999 10{1.2774 |0.2337
E-P 2 1.2389 (0.1593 17]1.2687{0,1977 11/1.,1594 10,1061 10]1.3323 (0.3267
- - -5 P Py - ) -
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Table 7

SUBSIDIARY TASK REACTION TIME, LIBRIUM STUDY, ALCOHOL DRINK GIVEN WITH LIBRIUM PILL

DEGREES OF

RESPONSE REACTION TIME (SECONDS) PERCENT LEVEL
CATEGORIES : CHANGE FREEDOM F OF
PLACEBO |ALCOHOL DRINK : SIGNI-
DRINK WITH LIBRIUM NUME- | DENOM~- FICANCE
AND PILL RATOR | INATOR
PILL
All responses
including 0.9484 1.2022 26.8 1 4 0.241 -
omissions
All responses
excluding 0.9484 1.1357 19.7 1 4 0.035 -
omissions ' '
All initially _ ~
correct responses 0.9251 - 1.0722 15.9 1 4 2.2241 .25
Number of 0 3

omissions




Table 8

SUBSIDIARY TASK REACTION TIME, LIBRIUM STUDY, ALCOHOL DRINK GIVEN WITH PLACEBO PILL

RESPONSE REACTION TIME (SECONDS){ PERCENT |DEGREES OF LEVEL

CATEGORIES CHANGE | FREEDOM F OF
: PLACEBO | ALCCHOL DRINK : SIGNI-~
DRINK WITH PLACEBO NUME- | DENOM~- FICANCE
AND PILL RATOR | INATOR
PILL :

14°]

All responses ‘ ’ )
including 0.9484 1.0304 8.65 1l 4 1.544
omissions

All responses . ‘ . o
excluding 0.9484 . 0.9843 3.79 1 4 0.360 -
omissions ‘ :

All initially . : : o ,
correct responses | 0-9251 0.9546 3.19 1 4 - 10.000| =~

Number of 0 2
omissions :




Table 9

SUBSIDIARY TASK REACTION TIME, LIBRIUM STUDY, PLACEBO DRINK GIVEN WITH LIBRIUM PILL

RESPONSE REACTION TIME (SECONDS)| PERCENT |DEGREES OF LEVEL
CATEGORIES CHANGE FREEDOM F - OF
PLACEBO | PLACEBO DRINK SIGNI-
DRINK WITH LIBRIUM NUME- | DENOM~ |FICANCE
AND PILL RATOR | INATOR '
PILL

All r onses . ‘ ) :
inclugiﬁg © 0.9484 0.9935 4,76 1 , 4 4,938} .05

omissions

SS

All responses '
excluding 0.9484 0.9709 2.37 1 4 |9.436| .05

omissions

All initially - |
correct responses 9'9251 0.9235 -0.173 1 4 0.958| -

Nunber of ' 0 1
omissions -
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Table 10

SUBSIDIARY TASK BMDX63 STATISTICS, LIBRIUM STUDY, ALL RESPONSES INCLUDING OMISSIONS

with Librium pill,
drink and placebo pill session.

session-combination scores compared with those

Source of Degrees of Freedom F o Level of
Variation Numerator | Denominator Significance
Order -3 4 1.677 -
Treatments 3 2 2.375 -

Load 3 2 34,248 .05
ITask Load 1 5 3 4

Level: (L.ow) : (High)

Treat- DF . DF | . DF . DF .
ments* [ N1 D F Sig. N1D .F Sig. N1D F Sig. X151 F Sig.
A-L/P-H 1| 4 |1.326 - 1}410.291 - 1]14]0.690 | - 114 11.114 -
A-P/P-H 1| 4 {1.136 - 114]1l.263 - 114 0.360 - li4 {2,361 -
P-L/P-P 1| 4| 3.636 |.25 |1 }4]|2.438 - 11411.514 | - 1}4]2.615 -
*Alcohol drink with Librium pill, alcohol drink with placebo pill, and placebo drink

from placébo

Paired Reaction Times, Task Load Level vs. Treatment Condltlon across All
Subjects; Sample Size (n), Mean Reaction Time (t, seconds), standard
deviation (SD, seconds)- session-combination scores:

Task Load

Level: ! — e 2 v ' : > * , _
i‘;ﬁ:’:' n|t (sec)sp (sec)|n |t (sec)sD (sec)|n |t (sed|sp (sec)|n |t (sec)SD (sec)
p-p [12 {0.8998 [0.0699 [17]0.9364 |0.1255 |11 0.9624 [0.1122 [10{1.0082 |0.1606
A-L 12 1.0560 [0.2253 17(1.2599 |0.3685 1111.2672}{0.3616 |10 [1.20728 {0.2741
A-P 02 0,9385 [0.0544 |17{1.1007 [0.4227 |11{0.9559(0.0869 [10 1.1079 {0.2523
P-L 11210.9344 |0.1158 |17/1.0052/0.2700 [11]0.9539/0.0747 [10 |1.0879 [0.2047
& - & Y o Y a & o
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Table 11

SUBSIDIARY TASK BMDX63 STATISTICS, LIBRIUM STUDY, ALL RESPONSES

EXCLUDING OMISSIONS

Source of Degrees of Freedom F .Leye}-of
Variation Numerator | Denominator 3 Significance
Order 3 4 1.815 -
Treatments 3 2 2.631 -

Load 3 2. 77.986 .05

Task Load 1 5 ‘3 %

Level : {Low) » (High)
Treat- DF . DF . DF . DF Sj
ments* | N1 D F Sig. X 1D F Sig. N1 D F Sig. X1 D F ig.
A-L/P-P| 1 {4 {1.326 - 14 ]0.001 - 114]0.690 | - 114 {1.114 -
A~-P/P-P{ 1 14 {1.136 - 14 }j0.086 - 1]14}]0.360 | - 14 j2.361 [.25
P-L/P-P|1 |4 |3.636 |.25 114 )4.494 |.10 1{4140.767 | - 1 }4 12.615 |.25
*¥ilcohol drink given with Librium pill, alcohol drink given with placebo pill, pla-

cebo drink given with Librium pill, each session-combination scores compared with
those from placebo drink and pill sessions.

deviation (SD,

Paired Reaction Times, Task Load Level vs. Treatment Condition across All
Subjects; Sample Size (n), Mean Reaction Time (t, seconds), standard
seconds) ; session-combination scores: .

levers % 2 2 ‘

£Z§:§- n|t (sec)sSD (sec)|n |t (sec}sD (sec)|n |t (sedisD (sec)n |t (sec) SD (sec)
p-pP 124 0.8998 10.0699 17 0.9364 041255 11;0.9624 0.1122 10.1.0082 0.1606
A-L 12{1.0560 [0.2253 17 (1.1261 |0.2470 11j1.1631 {0.3011 0 L.2078 |0.2741
A-P 12§ 0.9385 0.0544 17 10.9592 j0.1082 11}0.9559 |0.0869 011.1079 |0.2523
P-L 12} 0.9344 [0.1158 17 10.9382 {0.0855 11{0.9539 |0.0747 0 1.0879 [0.2047
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Table 12

SUBSIDIARY TASK BMDX63 STATISTICS, LIBRIUM STUDY, ALL INITIALLY

CORRECT RESPONSES

cebo drink given with Librium plll
of placebo drink and pill session. -

Source of Degrees of Freedom F Level of
Variation Numerator | Denominator T Significance
Order 3 4 1.147 = '
Treatments 3 2 1.019 -
Load 3 2 _50.461 .05
Task Load 1 9 3 4

Level: (Low) , (High)
Treat- DF . DF . DF . DF R P
ments* [N 1D F Sig. N1D1 F Sig. N 1D F Sig. X1D F Sig.
A-L/P-P|1 |4 [1.726 | - l1 14 ]|]0.662 - 1|4 ]2.475 }.25 114 |0.833 -
A-P/P-P|1 {4 |[1.723 - 1}{4 {0.014 | - l1]4 (1.043 | - 1 1]4 |4.066 [.25
P-L/P-P{1 {4 [2.,911 |.25 114 }|1.781 114 |0.099 1 |4 |o.493
*Alcohol dri given with Librium pilT, alcdﬁol drink given w1th placebo plll, pla-

session-combination scores compared with those

deviation (SD,

Paired Reaction Times, Task Load Level vs. Treatment Condltlon across All
Subjects; Sample Size (n), Mean Reaction Time (t, seconds), standard
seconds) ; session-combination scores:

Task Load
Level: 1 ? 3 . 4 _

igi::- n|t (sec)sD (sec)|n |t (sec)sD (sec)|n |t (sed|sD (sec) |n |t (sec)SD (sec)
P-p 12/ 0.8759 [0.0743 |17 |0.9260 p.1311 [11l0.9528 [0.1364 | 10| 0.9334 0.0872
A-L 12|1.0234 [0.2759 [17 {1.0901 p.2783 [11]1.0556 [0.1996 10| 1.0857 0.2165
A-P 12{0.9171 [0.0417 [17 |0.9564 b.1285 |11l0.9246 b0.1029 10} 1.0398} 0.3072
P-I, 12/0.9220 .1174 |17 {0.8941 p.0476 [11]0.9106 [0.0591 10| 0.9926] 0.1561

| - @ & & 58 & [ Y [
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Table 13
SUBSIDIARY TASK REACTION TIME, DEXEDRINE STUDY, ALCOHOL DRINK GIVEN WITH PLACEBO
PILL

RESPONSE REACTION TIME (SECONDS) PERCENT  DEGREES OF LEVEL
CATEGORIES : CHANGE FREEDOM F OF

PLACEBO | ALCOHOL DRINK : SIGNI-

DRINK | WITH PLACEBO NUME- { DENOM- FICANCE

AND PILL RATOR | INATOR
PILL

All responses ' :
including 1.1505 1.3401 16.5 1 12 3.21§ .10
omissions
All responses :
excludiﬁg : 1.1505 1.2846 11.7 1 12 3.680{ .10
omissions
All initiall :
correct responses | 10850 1.2129 11.8 1 12 |s.386| .05
Number of 0 5
omissions
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Table 14

SUBSIDIARY TASK REACTION TIME, DEXEDRINE STUDY, ALCOHOL DRINK GIVEN WITH DEXEDRINE

PILL

RESPONSE REACTION TIME (SECONDS) PERCENT | DEGREES OF LEVEL
CATEGORIES CHANGE FREEDOM - F OF
PLACERO | ALCOHOL DRINK SIGNI-~-
DRINK | WITH DEXEDRINE NUME- | DENOM~ FICANCE
AND PILL 2
PTLL RATOR | INATOR
All responses
including 1.1505 1.1493 ~0.104 1 12 0.001 -
omissions -
All responses _ -
excluding 1.1505 1.1493 -0.104 1 12 0.001 -
omissions
All initially _ ‘ ‘
correct responses | 1.0850 - 1.0959 1.00 1 12 0.404 -

omissions
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Table 15 -

SUBSIDIARY TASK REACTION TIME, DEXEDRINE STUDY, PLACEBO DRINK GIVEN WITH DEXEDRINE

PILL

RESPONSE

REACTION TIME'(SECONDS) PERCENT DEGREES’OF LEVEL
CATEGORIES CHANGE FREEDOM F OF
PLACEBO| PLACEBO DRINK : - SIGNI-
DRINK | WITH DEXEDRINE NUME~ | DENOM- FICANCE
AND PILL RATOR | INATOR »
PILL .
All responses ’ _
including 1.1505 1.0749 -6.57 1 12 3,331 .10
omissions
All responses '
excluding 1.1505 1.0636 =7.55 . 1 12 7.654] .05
omissions '
All initiall . : .
correct respgnses 1.0850 1.0110 ~6.82 1 12 |4.954| .05
Number of 0 1

omissions




4°8

Table 16

SUBSIDIARY TASK BMDX63 STATISTICS, DEXEDRINE STUDY, ALL RESPONSES

INCLUDING OMISSIONS

Source of Degrees of Freedom F Level of
Variation Numerator | Denominator Significance
Order 3 12 0.546 - -
Treatments 3 10 1.782 .25
Load 3 10 3.617 .10
Task Load 1 2 3 4

Level: (Low) _ . (High)
Treat- DF . DF _ . DF . DF .
ments* | N1 D F ' Sig. N 1D F Sig. N1D F Sig. NTD F Sig.
A-P/P-P| 1 {12 { 2.850 | .25 1}12}3.1192 |.1l0 1]12}3.234 {.10 1 }11210.327 -
A-D/P-P{ 1 {12 | 2,165 | .25 1 112{0.000 - 11112]1.017 - 1 })12)14.665 |.05
P-D/P-P| 1 [12 | 0.646 - 1 |12{3.039 (.25 1}§12] 0.082 - 1112 3.151,_.10
*Alcoho rink given with placebo pill, alcohol drink given with dexedrine pilT,

placebo drink given with dexedrine pill, session-combination scores compared with
placebo drink and pill session scores.

Paired Reaction Times, Task Load Level vs.
Subjects; Sample Size (n), Mean Reaction Time (t, seconds), standard

Treatment Condition across All

deviation (SD, seconds)j3 session-combination scores:
Task Load , ‘ )
Level: 1 » 2 3 _ 4 _
izgiz- n|t (sec)ksSD (sec)|n [t (sec)SD (sec)|n |t (sed|sSD (sec) |n |t (sec)SD (sec)
P-Pp 12 | 1.0582 |0.0670 17|1.1011 | 0.1485 |11|1.1045 |0.1184 - L0 |1.3990 |0.3969
A-P 12} 1.3453|0.2648 17{1.3018| 0.2305 |11] 1.2865[0.1993 [10}/1.4570|0.4490
A-D 121 1.1557}0.1434 17]1.0955| 0.0832 {11 1.158710.1025 10;1.223310.2106
P-D 121 1.0211|0.0525 17/1.0354| 0.1121 |11} 1.0873|0.0940 10{1.1921|0.3174
Y r Y ) Y ) a8 [ Y a
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Table 17

SUBSIDIARY TASK BMDX63 STATISTICS, DEXEDRINE STUDY, ALL RESPONSES EXCLUDING OMISSIONS

Source of Degrees of Freedom - - Level of

Variation Numerator | Denominator 5 F Significance
Order 3 ' 12 0.393 -
Treatments 3 10 4,201 .05
Load _ 3 _ 10 ~ 7.352 .01
Task Load 1 _ 5 ’ 3 . , 4

Level: (Low) (High)
Treat- DF . DF . DF . DF .
ments* [N1D F Sig. N 1D F Sig. N|D F Sig. X 1D F Sig.
A-P/P-P| 1 | 12{3.170 .10 1}112{3.739 |.10 1|12 3.234 .10 1{12}0,039 -
A-D/P-Pl 1 | 12{ 2.165 | .25 11]112]0.000 - 1]121.0175] -~ 1 ]112{4.665 |[.10
P-D/P-P| 1 | 12| 0.646 - 1.11213.039 (.25 112 0.082 - 1]12{9.595 {.10
*Alcohol drin given with placebo pill, alcohol drink given with dexedrine pill,

placebo drink given with dexedrine pill, session-combination scores compared with
placebo drink and pill session scores.

Paired Reaction Times, Task Load Level vs. Treatment Condition across All
Subjects; Sample Size (n), Mean Reaction Time (t, seconds), standard

deviation (SD, seconds): session-combination scores:
Task Load

Level: l . . . 2 o 3 : | 4 _ ,
Treat- ” .
ments | D |t (sec)SD (sec)|n |t (sec)SD (sec)|n |t (sed|sD (sec) |n |t (sec)SD (sec)

P-P 12 {1.0582 |0.0670 17{1.1011(0.1485 1111.1045{0.1184 10|1.3990 0.3969
A-P 12 {1.1974 (0.1351 1711.2704}0.1587 11 1.2865|0.1993 10{1.4076|0.3334
A-D 12 11.1557 |0.1434 17/1.0955|0.0832 11} 1.1587{0.1025 1011.2233]|0.2106
P-D 12 j1.0211 [0.0525 17{1.0354|0.1121 111 1.0873}0.0940 10{1.1386]0.2075
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Table 18

SUBSIDIARY TASK BMDX63 STATISTICS, DEXEDRINE STUDY, ALL INITIALLY CORRECT RESPONSES

Source of Degrees of Freedom ? Level of

Variation Numerator | Denominator _ Significance

Order 3 12 0.185

Treatments 3 10 3.904 .05

Load 3 10 14,018 .01

Task Load T 2 3 4 .
Level: (Low) (High)

Treat- DF . DF ' . DF . DF ' .

ments* [N[D] T Si9. 'y 1ol °F | *9-INip| T Sig- IN[p] F Sig.

A-P/P-P| 1 | 12{ 3.428 | .10 1 ]12]5.217 }.05 11}12]5.221 |.05 1112{0.777 -

A-D/P-P| 1 | 12{1.113 - 1}12]0.051 - 1}12{2.110 |.25 1 1}112{0.309 -

P-D/P-P| 1 | 12{ 2.102 | .25 11)112f3.410 (.10 1 ]1210.143 1112{10.716 {.10

*Alcohol drink given with placebo pill, alcohol drink given w1th dexedrine pill,

placebo drink given with dexedrine pill, session-combination scores compared with
placebo drink and pill session scores.

Paired Reaction Times,
Subjects; Sample Size (n), Mean Reaction Time (t, seconds), standard

Task Load Level vs.

Treatment Condition across All

deviation (SD, seconds); session-combination scores:
Task Load 1 2 ' 3 4
Levels , v _ — ’ ‘ : _

iﬁﬁgz' n|t (sec)sSD (sec)|n {t (sec)SD (sec)|n [t (sed|sD (sec) [n |t (sec)SD (sec)
P-P 12| 1.0396 | 0.0792 {17]1.0488 | 0.0609 [11{1.0541 | 0.1211 po [r.24824] 0.3616
A-P 12{1.1239] 0.1094 {171}1.2123| 0.1638 |11}1.2074 | 0.1691 QPO {1.3560 | 0.2739
A-D 12}1.0811{ 0.1139 {171.0399} 0.0726 |11{1.1119}| 0.0755 (0 {1.2072} 0.2168
P-D 120.,9728{ 0,0444 1}1710,9901 | 0.0962 |11 1.0593 0.1039 {10 1.05101} 0.1073

& ¢ ] & a8 Y a8 &8 Y




SUBSIDIARY TASK BMDOSV STATISTICS, LATIN SQUARES,
MARIHUANA STUDY, ALL RESPONSES INCLUDING OMISSIONS

Table 19

4 x 4 Basgic Latin Square

Source drf 88 MS. F-ratio Sig-Level

Error 24 2.031 0.0846 - -

Group 3 0.790 0,263 3.108 0.05

Sgssions 3 0.381. 0.127 1.501 0.25

Treat. 3 0.254 0.0846 1l.00 -

Subjects B 4.976 0.622 7.352 0.01
Table 20 '

SUBSIDIARY TASK BMDOSV STATISTICS, LATIN SQUARES,

MARIHUANA STUDY, ALL RESPONSES EXCLUDING OMISSIONS

4 x 4 Basic Latin Square .

Source df Ss MS F-ratio Sig~Level
Frrox 24 1.156 0.048 - -
Group 3 0.386. 0.129 2.687 0.10
Session 3 10.146° 0.049 1.020 -
Treat. 3 0.084 0.025 0.521 -
Rec'd 6 0.398 0.066 1.375 -
Subijects -8 3.505’ 0.438. 9,125 0.01

65




Table 21 '
SUBSIDIARY TASK BMDOSV STATISTICS, LATIN SQUARES,
MARIHUANA STUDY, ALL INITIALLY CORRECT RESPONSES

4 x 4 Basic latin Square

Source df - 88 - MS ‘F-ratio Sig-Level
|Error 24 1.178  0.049 . - - -

Group . 3 0.210 0.070 1.428 0.25

Session -3 0.1l60° 0.053 . 1.08l1 ' -

Treat, 3 0,142 0.047 0.969 ‘ -
|Rec'd. i 6 0.532 0.089 .1.816 0.25

Subjects 8 2.891 0.361 6.367 ' 0.01

. , .
Table 22

SUBSIDIARY TASK BMDO5V STATISTICS, LATIN SQUARES,
LIBRIUM STUDY, ALL RESPONSES INCLUDING OMISSIONS

4 % 4 papic Latin Scuara

Source af SS . MS F-ratio __Sig-Lcvel
BError 12 0.547 0.046 '+ = -
Group 3 0.628 0.209 - 4.550 0.05
Session 3 0.188° 0.063 1.370 - . -
Treat, .3 0.292  0.097° 2,100 . 0.25
Rec'd. 6 0.320 0.053 1.150 -
Subjects 4 0.510 .0.128 2,790 - 0.10

66




i

Table 23

SUBSIDIARY TASK BMDO5V STATISTICS, LATIN SQUARES,
LIBRIUM STUDY, ALL RESPONSES EXCLUDING OMISSIONS

4 x 4 Dasié Latin Square

Source vdf : és' - MS F-ratio Sig-Level
Error 12 0.158 0.0132 . = | -
Group 3 0.439  0.146 11.05 , 0.01
Sesgsion 3 0.095. 0,032  2.420 0.25
Treat. 3 0.184 0.061 4.630 . 0.05
Rec'd. i 6 0.100 0.017 1.290 -
Subjects 4 0.337 0.084 6.370 .. 0.01
. / . '
Table 24

SUBSIDIARY TASK BMDO5V STATISTICS, LATIN SQUARES,
LIBRIUM STUDY, ALL INITIALLY CORRECT RESPONSES

4 x 4 pasid Tatin SQuare

Source af Ss MS . PF-ratio - Sig-lLevel
|Errox 12 0.220 0.018 - -

Group 3 0.419 © 0,139  7.730 L0401

Session 3. 0.086  0.029 1.610 . 0.25

Preat. 3 0.114 0.038 2,120 | . 0.25

rec'd, , 6 0.081 0.013 0.723 o

Subjects | 4 0.453 0,113 6.280 - . _ 0.0l
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Table 25

SUBSIDIARY TASK BMDO5V STATISTICS, LATIN SQUARES,
DEXEDRINE STUDY, ALL RESPONSES INCLUDING OMISSIONS

4 x 4 pasic Latin Square

Sourco af SS MS F-ratio Sig- Level
Errox 36 1.9854 ,0550983 - ' -
Group 3 .22566 . ,07522 - 1.368 -
Session 3 14413 ,048043 <1 -
Treat, 3 .60501 .20167 '3.66 .05
Rec'd, 6 .22892 ,038153 <l -
Subjects | 12 1.613 0.134 2.436 0.05
, Table 26
SUBSIDIARY TASK BMDO5V STATISTICS, LATIN SQUARES,
DEXEDRINE STUDY, ALL RESPONSES EXCLUDING OMISSIONS
‘ 4'x 4 pasgic Latin Square
Source ar SS MS F-ratio SngLevcl
Error 36 0.97969 .027214 - -
Group 3 .14966 - ,049887 .1.83 .25
Gession 3 .06534 ,02178 S -
Treat., 3 41362 ,13787  '5.07 .01
Rec'd. | 6 .11401 .019002 .1 -
Subjects 12 1l.369 0.114 4,22 0.01
_
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Table 27

)

SUBSIDIARY TASK BMDO5V STATISTICS LATIN SQUARES,
DEXEDRINE STUDY, ALL INITIALLY CORRECT RESPONSES

4 x 4 Bagic ILatin Square

Source af SS MS F-ratio Sig-Level
Error 36 .75385. 0.0209403 - -
Group 3 .06362 02121 1.01 -
Sesgion 3 . 04072 .01357 <] -
Treat. 3 .37257 .12419 5.93 =01
Rec'd, | 6 .09243  ,01541 «1 -
Subjects 12 0.923 0.076 3.80 0.01
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SUBSIDIARY TASK REACTION TIME, MARIHUANA STUDY, SUBJECTS VERSUS TREATMENTS ACROSS

Table 28

EVENTS\ :

RESPONSE TREATMENTS
CATEGORIES

Pla/Pla Alc/Pla Smk/Pla Ext/Pla Alc/Ext
All responses | N 550 538 . 550 549 529
including Mean ‘1.2796 1.2930. 1.2975 1.3028 1.2147
omissions Std. dev. 0.9778 0.9409 0.7932 0.7322 0.6235
All responses | N 546 | 535 548 548 528
excluding Mean 1.2157 1.2445 1.2658 1.2870 1.1981
omissions Std. dev. '0.6340 0.6804 0.5950 0.6315 0.4930
All initially N 473 451 467 499 471
correct Mean 1.1825 1.2087 1.2312 1.2397 1.1665
responses Std. dev. - 0.5162 0.5744 0.5429 0.5643 0.4246
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Table 29
SUBSIDIARY TASK REACTION TIME, MARIHUANA STUDY, EVENTS VERSUS TREATMENTS ACROSS

SUBJECTS
RESPONSE TREATMENTS
CATEGORIES

Pla/Pla | Alc/Pla | Smk/Pla | Ext/Pla | Alc/Ext

All responses N - 550 538 550 549 529
including Mean 1.2796 1.2930 1.2975 1.3028 1.2147
omissions Std. dev. 0.9778 . 0.9409 0.7932 0.7322 0.6235
All responses N 546 535 548 548 528
excluding Mean 1.2157 1.2445. 1.2658 1.2870 1.1981
omissions Std. dev. 0.6340 0.6804 0.5950 0.6315 0.4930
All initially N 473 451 467 499 471
correct Mean 1.1825 1.2087 1.2312 1.2397 1.1665"
responses Std. dev. 0.5162 0.5744 0.5429 0.5643 0.4246
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SUBSIDIARY TASK REACTION TIME, MARIHUANA STUDY, SUBJECTS VERSUS RUNS ACROSS EVENTS

Table 30

RUNS

RESPONSE
CATEGORIES

1 2 3 4 5
All responses | N 550 550 548 539 - 529
including Mean '1.3771 | 1.2195 | 1.2473 | 1.3299 | 1.2147
omissions std. dev. | .'1.0653 | 0.6054 | 0.6277 | 1.0482 | 0.6235
All responses | N 546 549 547 535 528
excluding Mean 1.3140 | 1.2035 | 1.2313 | 1.2651 | 1.1981
omissions Std. dev. 0.7711 '0.4759 | 0.5044 0.7354 0.4930
All initially | N 493 466 469 462 471
correct Mean 1.2598 | 1.1616 | 1.2173 | 1.2224 | 1.1665
responses Std. dev. 0.6205 0.5192 | 0.6311 | 0.4246

0.3869




Table 31

SOUNDPROOF BOOTH STATISTICS, LIBRIUM

Pla Alc " Lib 'Lib/Alc
Concentrated % Correct | Mean:| 83.75| 76.50 | 81.50| 77.75
Attention : SD: 5.42| 15.22 6.98 | 11.89
Delta-prime | Mean:| 2.10| 1.79| 1.97| 1.70
Beta Mean:| 1.10| 2.81* 1.22| o0.99
SD: 0.44| 4.28 | 0.80| 0.56
Divided | % Correct | Mean:| 57.75| 43.25 |52.50 | 44.00
Attention | (Total) SD: 21.24 | 20.24 119.35 | 24.51
Delta-prime | Mean: | 1.87| 1.32 | 1.84 | 1.35
SD: 0.63| 0.70 | 0.65 | 0.65
Beta Mean: | 0.98| 0.82 | 0.88 | 0.90
SD: 0.45| 0.28 | 0.60 | 0.31
Det. ‘Mean: | 81.00 | 72.75 {79.00 | 72.50
% Correct SD: 8.94 | 10.85 [10.24 | 9.26
# Mean: | 66.25 | 56.00 |65.25 |56.00
% Correct SD: 23.20 } 24.89 }21.39 |29.29

* Without extreme score, Mean = 1.21 SD = 0,76
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4x4 Basic Latin

Sguare

with Prior Treatment

4x4 Latin Square
Effect

4x4 Latin Square with
Prior Treatments as a

Base Line

Table 32

SOUNDPROOF BOOTH STATISTICS, LIBRIUM,
CONCENTRATED ATTENTION, PERCENT CORRECT

Source af SS MS F-ratio Sig.-level
Error 12 807.0 67.3 - -
Group 3 866.5 288.8 4.29 0.05
Session 3 288.5 96.1 1.43 -
Treatment 3 268.5 89.5 1.33 -
Residual 6 572.0 95.3 1l.42 -
Subjects 4 1077.0 269.2 4.00 0.05
Error 15(12) 807.0 67.3 - -
Group 3 849,0 283.0 4.21 0.05
Session 3 257.0 85.6 1.27 -
Treatment 3 373.0 124.0 1.84 0.25
Prior |

Treatment 3 339.0 113.0 1.68 0.25
‘Subjects 4 1078.0 270.0 4.01 0.05
Error 15(12). . 807.0 67.3 - -
Group 3 143.0 47.6 0.71 -
Session 3 289.0 96.3 1.43 -
Treatment 3 307.0 102.0 1.52 0.25
Prior

Treatment

Base Line 3 427.0 142.0 2,11 0.25
Subjects 4 1077.0 269.,0 4.00 0.05
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4x4 Latin Square with

Prior Treatment

Effect

4x4 Latin Square with

Prior Treatments as

a Base Line

4x4 Basic Latin

Square

SOUNDPROOF BOOTH STATISTICS, LIBRIUM, DIVIDED

Table 33

ATTENTION, PERCENT CORRECT

Source

Error
Group
Session
Treatment

Residual

Subjects

Error
Group

Session

Treatment

Prior
Treatment

Subjects

Error
Group
Session
Treatment
Prior

Treatment
Base Line

Subjects

15(12)

SS

1275

8067

350
1171
465
4541

1275
7431

392
1453

445
4321

1275
1912

349
1252

383

4541

75

MS

106
2689
117
390
77.5
1135

106
2477
131
484

148
1080

106
637
1lle
417

128

1135

F-ratio Sig.-level

25.37
1.10
3.68
0.73

10.70

23.37 .

1.24
4.57

'1.40
10.19

6.01
1.09

3.93

1.21

10.71



Table 34

SOUNDPROOF BOOTH STATISTICS, LIBRIUM, DIVIDED
ATTENTION, INTERACTIONS, PERCENT CORRECT

Measure F-ratio Significance
Order 2.37 0.25
Treatments 29.17 0.05
Order X Treatments 1.57 -
Librium/Alcohol X Placebo 5.92 0.10
Alcohol X Placebo 45.46 0.01
Librium X Placebo 1.00 -
Alcohol X Librium 5.68 0.1l0
Librium/Alcchol X Librium 1.78 . 0.25
Librium/Alcochol X Alcohol 0.01 -
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6. DISCUSSION AND CONCLUSIONS

6.1 General

The results of this study indicate that it has
been successful in measuring some change in performance
as a function of the various drugs and combinations of
drugs tested. The data seem to be indicative not only
of an increase in subsidiary task reaction time but also
of some disruption of the normaliy orderly relationship
between the driving task and reaction time to the visual
subsidiary task that represents unexpected or suddenly
occuring traffic events. This indication is shown by the
change in pattern as well as by an increase in reaction
time of the subsidiary task scores when they were analyzed
in terms of the four levels of driving task load.

| The driving-safety importance of these differences
can now be discussed in comparison with the effects of
alcohol; alcohol being the one drug in the group for
which field studies have already established a significant
relationship with the likelihood of accident involvement.

For the most part, it appears that Dexedrine, when
taken alone, improves'(decreases) reaction time as com-
pared with the palcebo runs and with the alcohol runs.

The alcohol runs showed the ekpected increase in reaction
time; the combination of Dexedrine with alcohol apparently
restored the reaction time to palcebo level, but there
still remains the disruption of the relationship with

the task loading level. This disruption is apparent in
the alcohol, the Dexedrine, and the combination of Dexe-
drine with alcohol. The discovery of this disruption

is relevant to certain other findings in concurrent
studies. Perhaps the most important relationship in these
other concufrent studies is between visual peripheral
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attention and alcohol. This difference is also being found
in marihuana by other researchers in the field (34). Their
findings support the possibility that differences may be
even more pronounced for marihuana than for alcohol.

The significance of the visual field studies is
that the lack of spare mental capacity is associated with a
narrowing of the perceptual field of attention. In other
words, it seems that two factors are involved; one is a
reduction in the rate of sampling the external environment,
due to a slowdown in the central nervous systems processing
of visual or auditory information (such as in the case of
the soundproof chamber). The second factor is an actual
narrowing of the visual field.

The overall result of the work that has been
analyzed to date is summarized as follows:

a. On Dexedrine, alcohol continued to show the same
effects on the subsidiary task as it did before. However,
it did not show the direction of the differences to the
same statistical degree.

b. Librium data were inconclusive but the direction
of the differences were similar to that of alcohol and a
potentiation when alcohol and Librium are combined.

c. Dexedrine shows a somewhat different result:
while the drivers on alcohol showed the same decrement as
before, their runs on Dexedrine alone showed a decrease in
reaction time. ' '

The Dexedrine result is similar to the results
that were obtained in a study using certain cold remedies,
with and without antihistamines. The cold remedies without
antihistamine showed an improvement -- a decrease =-- in
reaction time,.apparently due to the stimulants in these

remedies.
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The Dexedrine when combined with alcohol shows no
change in reaction time in the subsidiary task as compared
against the placebo runs. The results of the earlier cold
remedy study and of the Librium portion of the study are
consistent with each other. This is because the cold remedy
contains stimulants which are apparently offset in those
preparations containing antihistamine; the antihistamines
overrule the stimulant effect. When the antihistamine is
removed the stimulant effect remains and is revealed in
decreased reaction time to the'subsidiary task. However,
with cold remedies, there was some displacement of the
relationship to the levels of task loading. This is also
found with Librium, Dexedrine, and marihuana.

The overall conclusion that can be reached at this
point in the study is that marihuana affects reaction time
in a direction similar to that of alcohol, but that there
is some lack of comparison when it comes to the behavior of
these subjects on their placebo runs. There are several
possible explanations of such differences. For example,
there was an overall longer reaction time as well as more
variability on the placebo runs, for the marihuana group,
than for the other two groups (Librium and Dexedrine).
There was also more variability in this study than existed
in the cold-remedy group of subjects.

More work should be conducted in an attempt to
clear up these differences in behavior on the placebo run.

Attention should be given to the possibility that differen-
ces in behavior of the marihuana subjects on the placebo

run could be due to the fact that the placebo for mari-
huana is a much more effective placebo because it is

not readily distinguishable from the marihuana containing

the active THC ingredient. This could account for greater
differences in performance on placebo runs. Another possible
factor is that, of the marihuana subjects, those who are

accustomed to using marihuana may be a more suggestible
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group than the other groups of subjects. Combining this
possibility of greater suggestibility with a less detect-
able placebo could explain the results.

Subsequent studies should include data collected
with two kinds of control: one where subjects receive the
same kind of placebo as before (a cigarette made from in-
active material) and another run when they are administered
no smoke at all. In this way the subjects would know they
receive nothing on one of their runs. The comparison between
these two runs could then reveal any suggestibility factor.

Subjects in subsequent studies should be more care-
fully screened and chosen. They should be somewhat older
students, more likely graduates or employees; They should
also have scored 65% or better in accuracy on the divided
attention task before they are accepted into the Driving
Simulator testing group. Therefore, they should be a more
stable group, in performance, both in terms of reaction
time to the divided attention task and in general, because
of their greater maturity and reliability in normal every-
day pursuits. In addition, they might be expected to be
somewhat less suggestible, although to date there is no
hard evidence to back up this assumption.

The Librium results are not clear; however, there
is a possibility that upon running another group of sub-
jects, they might produce cleaner results. Also, the import-
ant question has been raised as to whether the Librium
would have this type of effect, or to this degree, if
indeed the subjects were anxious people rather than
ordainary students who presumably were not anxious in the
clinical sense of the word. Therefore, it is hoped that
it will be possible to obtain support for testing additional
subjects on Librium who have been classified as clinically
anxious. This would also produce another set of data for
a cross-validation type of comparison with the present

results.
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The Dexedrine results are based upon 16 subjects,
which is twice the number of subjects used in the Librium
study; therefore, more confidence may be placed in the
results. The results also came out in what can be consid-
ered an expected direction, namely decreasing reaction
time when Dexedrine only is ingested, and the tendency to
off-set the increased reaction time due to alcohol when
Dexedrine and alcohol are combined.

| Therefore, it appears that although it is incon-
clusive at this time that marihuana effects driving, it
does show indications of impairing performance in a way
similar to alcohol.

It further appears that marihuana should not be
permitted while driving any more than is alcohol; in spite
of the fact that the dose level effects remain more ob-
scure than alcohol. On the trial runs of marihuana in
combination with alcohol, there was no evidence of a
potentiation effect.

The publication of such conclusions should await
the collection and analysis of the next set of data
currently being generated at ITTE, which should be avail-
able in the fall of 1972. As for Librium, it is not yet
clear that this drug by itself also affects drivers in an
unfortunate way similar to alcohol. Specifically, there
appears to be an increase in reaction time to the subsidi-
ary task and an even further increase when combined with
alcohol than with either Librium or alcohol alone.

As far as Dexedrine is concerned, it seems that it
does improve (decrease) reaction time, but it also tends to
disrupt the normal relationship between the driving task
and mental capacity. This relationship is not as clear as
the researchers would like it, and as funds become avail-
able the data that has been collected will be analyzed
further for the possibility of better understanding the
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relationship between increased reaction time and disrupted
relationship with task load level and driving safety. At
this time, it would appear that Dexedrine should not be
recommended until such time as more evidence becomes avail-
able. As far as the possibility of off-setting the deleter-
ious effects of alcohol, this should remain only as a
possibility until further, more detailed analysis can be
made of the data or additional data collected.

The overall conclusion is that while results are
statistically inconclusive, there is a trend of all three
of these drugs alone and in combination with alcohol to in
some way affect the driver's ability to share his attention
and respond in a normal way while driving in the UCLA Driv-
ing Simulator. One can conclude that because this disruption
of the normal ability is similar to that produced by 0.10%
BAL, it is very likely to be related to increased probabil-
ity of accident involvement. Consideration of the ways in
which these effects may be operating led to the following

hypothesis about brain levels, drugs and driving.

6.2 Brain Levels, Drugs and Driving

It has been well established that as humans learn
physical skills such as walking, running or playing tennis,
the coordination between nerves and muscles is at first
ragged and unpredictable. Then, with practice, it becomes
graceful and reliable. Studies have shown that this
progression from rough to smooth performance is accom-
pPlished by shifting nervous system control from the upper

brain centers to the lower brain and brain stem.
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The control of these actions that are routinely
practiced and well learned requires less and less con-
scious attention for successful performance; less and less
effort is required to respond to even minimal cues. As a
result, increasing confidence is gained (35).

These considerations may acéount for many of the
difficulties associated with drugs and driving.

The ITTE research program has produced evidence
that the activity of divided attéention which is controlled
by higher brain centers is affected at lower dosage levels
of both drugs and alcohol than are the vehicle-control
scores which are controlled by lower brain centers. Ih
other words, this present research project has shown that
the nature of the effect on driving is to produce perfor-
mance decrements in higher brain centered activities such
as CNS processing time of information inputs rather than
lower brain centered activities such as learned motor skills.
The relevance to traffic accident causation has been shown

indirectly by means of the following research findings:

a., Subsidiary task (visual) scores.

b. Comparison of blood levels to field-test
results (for alcohol).

c. Comparison with alcohol effects in the same

drivers (for other drugs).

These findings have a profound implication on
highway safety practices. For example, the sobriety
tests in most states are based on physical skills (lower
brain centered) which are not affected until fairly high
levels of BAL are reached. Even the chemical tests are set

at the 0.10% level or higher.
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To make matters worse, drivers expecting to be
affected in physical ways (lower brain centered) may
set personal criteria (to drive or not) based on their
subjective awareness of a deficit in physical performance;
However, when they do not experience motor-skill degrada-
tion they then judge themselves as fit. This pléces
them in double jeopardy, so to speak, because they then
are not even looking for a deficit in the critical upper
brain centered processes.

The nature of the deficit in the higher brain
centers is little understood even by researchers. Drivers
may only experience it as a sudden awareness of another
vehicle on a collision course and blame the other driver
for "darting out in front" of them. Researchers seeking
driving effects in the lower brain center types of vehicle
control (physical skills) are often disappointed since
these are often not influenced by normal dosages. The
disappoinﬁed researcher then tends to increase the sgkill
level requirement of his tests beyond .that actually used in
driving, The drivers in turn tend to disregard perfbrmance
decrements revealed by these increased demands on their
skill bécause £hey recognize that these demands have been
unnaturally exaggerated.

Other drugs, When combined with alcohol, can
produce a potentiation. When this happens the effects
are greater than the sum of the two individual doses.

This can result in total effects that are even more subtle
than either drug alone because the driver may assume
he has only to be wary of the alcohol. He does not "read"

the effects of the other drugs, nor of the combination.
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Other factors such as age and experience probably
interact with the three facts noted above to produce

strong likelihoods that:

a. Inexperienced drivers are more severely affec-
ted because more of their control is taking place in the
higher brain centers.

b. Habitual drinkers or marihuana users learn
to cope to some degree; the constantly impaired skills
are adapted to by the lower centers..

c. Inexperienced drivers who are also inexperi-
enced drinkers will constitute a particularly hazardous
group; This fact was revealed by a recent study (36)
that came to our attention after this hypothesis was
formulated.

d. Older drivers gradually lose the lower brain
center control skills and must use an increasing propor-
tion of higher center activity.

e. Older, inexperienced drivers are most severely
affected. o

f. Occasional drinkers or marihuana users will
be affected more than habitual onesAby the same dosage.

Future work needs to be done to demonstrate how
these effects of drugs on higher brain centers may actually
cause drivers not only to respond more slowly but also to
totally fail to detect hazardous situation cues. Visual

search studies have the potential of revealing such effects.
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8. APPENDICES

Appendix A. Experimental Participant Release
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SUBJECT CONSENT AND RELEASE FOR
PSYCHOPHYSIOLOGICAL STUDY

I, éhe undersigned, agree and consent to participate in a scien~
tific experiment designed to determine the effects of cannabis
(marijuana) and alcohol intoxication. I understand that this ex-
periment will be carried on in a péycﬁophysiology laboratory located
at UCLA and that appropriate legal approval has been obtained. I
further undérstand that during the course of my participation in
these studies I may be asked to smoke or drink substances which
may or may not contain cannabis (marijuanaf or alcohol and that,
as a result, I may experience some degree of cannibis (marijuana)
or alcohol intoxication.
I do hereby affirm that I have read the above, and do release the
State of california, UCLA, and those scientists and their assist-
ants'cOnducting these experiments from all liability of any ill

effect which I may experience as a result of participation in

this experiment.

Witness Subject

Date ’ Date
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Appendix B. Subject Interview Forms
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I.D. No.

-~  - : Date

interview

Na;ne

Addresses

Phone Numbars

-

Availability for experimenta) sessions: (dates, months)

Cemanmiey

Best days (5-hour duration)

Bast hours free

Can you be available.betweeﬁ 8 a.m. and 1 p~m.»Y§s No
1. Aqe_,_;......zu,
2. Race
3. Are you a student: VYes___ __ No

= . Health:

a. Have you ever nad a serious illness? Yes No
Kind ——— _ Wnen__ e o e e
b. Do you now have i serious illness? Yes No
Kind | V
c. Do vou take any medication at ptesent?‘ Yea___ . No_ __
Kind _

- -

d. Have you ever had a serious emotional illness? VYes__

Were you hospitalized? VYes No

-

@. Has anyone in your imnediate family been hospitalized for
psychiatric reasons? Yes: - No

f. Have you ever bean in psychotherapy? Yes No

g. Are you nowvinvPSychotherapY? Yes No
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I.D. Mo.

Cuﬂslderlng beer, wine and dzsuilled liquor. about how nany drinks

do youv average per waek?____ ___

r

Has chere ever been a period when you averaged five or more drinks
in one siktting, two or more times a week? Yes .No

‘Whea was it?
Do you currently, on cecasion, have 5 or more drinks at one

sitting? VYes__ ... No . __.

How often?  cnse a yeas or la8s ~ v
2 - 11 times a veax o
‘once a moath__ oo

once a weok
'two‘or nore Limes a week .
Except. for medically u&c,crlbed use, have you ever used in the past
Or present, sedetliven s.ch as seconal, nambutal, phenobarbitol,

dngiden, etc.? Yes_____ NQu_._;
Reaulacly
Fairly fr: cvently

CCLaSAOﬁd 1v

Qarely a1 N R A ¢
Jccnpt fox aedicall; gvaacrlbed use, have you ever usad in the past

or present, stimujants such as,dexamyl, dexedrine, elavil, preludin,
ritalin. atc.? ves_ No.
IL /1 \a,_"’/

e e, 1 AW

raiely frecuenily .
Ocragional’ Y e
Rarely

v T—-r—

Have you aver used paoriuana?  Yes _ No
Hashish? Yes____ No_____ ‘
than ‘:+d you first use marijuana?.

Have you used marijuanz 19 times or more? Yes o
How often do you smoke it? Daily__ 3-6 times per week
1 -~ 2 times per week___ 1~ 4 times a month

less than once a-‘month
Have you ever had a serioas unfavorable reaction to marijuana?

Yes No
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IaDo' NO:

Total
: No. of No. of timeg in
Aave you ever Llakem: Yes _No - Times Last 12 months

s S e
LSL

v -

Other ol lucinogens
‘Peyolte, wescalina,
oMY are.)

- et

Grade poin. -average ian colloege

oi-d veou it: w2lling to parilicipate in an experiment involving
dvugs  warijuara. arphetatiuvss, tranguiliizers, etc.), alcohol

pe

Q. 8 Tonieciwon 91 deivs 2ad aleohol? Yes, . No

{Appr-i:taai 2 ilegai opuroval has been obtained for all experiments

in Jbich you would ce asked wo participate.)
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Appendix C. General Information Sheet
and Treatment Data Sheet

101



GENERAL INFORMATION SHEET < DRIVING SIMULATION LABORATORY

+

103

'SUBJECT CODE _ " __ DATE

ADDRESS CARD -
NAME ¢ .

(Last) ‘ (First)

ADDRESS 1
CITYs . |
PIIONE 3 CAL. DR. LICENSE: — e —

LFILM CARD e —
e mMc o
Bre S e — e —
nre S_ e e e
e s , I
i1 | DVA o
€1 TOR TTC  DVA o e
Si TOR TTC  DVA o
AVE Wi TTC  DQ IR  SE o
AVE BE TTC DQ_TC_RV_V S
AV DS_A__MS e
MO OTHER: e



“NEORMATION CARD
SIX AGE
S IMULATOR YES NO __
MXPERIMENTER
PROJECTIONIST
CONTROLLER

JISTON INFORMATION

DEFECTS None M H A 0
GI.ASSES None SL B T C

RESTRICTION YES , NQ
VISION TEST '

DRIVING EXPERIENCE

DRIVER ' NON-DRIVER
YEARS DRIVEN '
MILES PER YEAR
PIERCENT URBAN DRIVING

CAR MAKE MODEL ' YEAR
TRANSMISSION:STD. ~ STEERING:STD, BRAKES :STD.___
AUTO. POWER '~ POWER___

TLLNESS INFORMATION

VI N D H O
CAR
CINERAMA
SEASICK
AIRSICK
SWINGS '
ROLLERCOASTERS '
EYESTRAIN
FLU, ETC,
EATING
DRINKING
OTHER
NO PAST HISTORY ,
REACTION TO DSL . . None - VI _N D H
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_MAD_DATA SHEET

‘Subject Name Subject Number :
~ » | T T TS
' : Date
o g T T8 "9 TT10 71
Session
. 17
Body Weight _
13 T4 TS
Pulse
. ‘ RC-RRARL]
Treatment
-9
Alcohol/Extram Consumed"
70 2T ™

Consumption Started

5T 57 75 78

Ended H
. o7 728 729 730
Smoke Started s A
i v k1 §
Ended :
| =I5 718 37 TR
Pulse

| _ ~I9 <35 AT
Blood Alcohol .
-~ 37 4% 34
. Tlm¢ . s
2% I AT 1§

Pulse -
49 750 %Y
Blood Alcohol - .
3 3% "33 5%
"Time ]
8% “S% T87 “%H
DSL Started :
5% 80 “&8T7 8%
Pulse
63 ~8% 8%
Blood Alcohol o
. & 87 &%

Time :
6% "0 TTT Y2
Number of Hours Since Last Consumed Solids and/or '

Bevereges
73 774
During the pest week have you:
Consumed any Alcchollic Beverages (oz.)
—~ Taken ony Drugs (pqucripfton/bfhcrl No Yes
SV - - 78

Yhet How Much

LR

' -::;'”f". . . ‘ » 105



Appendix D. Short Drug Effects Questionnaire
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Name of Subject ”

Does your head feel,

Do colors seem,

Does your body feel moxe,

Do you feel you have,

Are you,

Do you feel,

Subject Number ) [ (p O 3
1 2 3 4 5
Date V) S ! G L
6 7 8 9 10 11
Session |
12
stuffier Yes
13
clearer Yes @
14
duller Yes (K9
15
brighter Yes @
16
tense Yes (NO ___
17
relaxed Yes @
18
sluggish Yes @
19
energetic Yes (No
@ o
less control ovar your body Yes @
21
more control ov:r your body Yes (NO)
22
hungrier than usual Yes No
23
less hungry than usual @ No
24
worse than usual Yes (89
25
better than usual Yes Ng ____
26
more relaxed Yes @0 ]
27
more tense Yes @ —_—
28
happier Yes o)
29
sadder Yes (@
' 30
more afraid Yes @
) 31
less afraid Yes /N
G Jp—
more wide awake Yes @ '
' 33
sleepier Yes @ o
34
more nervous Yes (No)
35
more calm and sieady Yes @
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7.

11'

12,

13.

14.

15.

16.

17.

18.

19.

Do you feel,

Is it,

Are your thoughts moving,

Do you feel,

Do you feel,

Do you feel afraid of losing control over your thoughts

more free
less free
easier to
harder to
slower
faster

less like
attention

more like
attention

you can't

than usual
than usual
concentrate

concentrate

paying close
to something

paying close
to something

hold on to

thoughts as well

you can hold on to
thoughts better

Do you feel your judgment is, worss

Do you feel your memory is,

better
better

worse

Do you feel ag if you were in a dream

Does time seem to be going,

Do you feel more,

Do you feel more,

Do ycu feel,

faster

slower

suspicious than usual

trusfing than usual

carefree *than usual

worried than usual

at peace with the world

angrier than usual
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Appendix E. Long Drug Effects Questionnaire

111



Instructions for Subjective Drug Effects Questionnaire

These are some questions about how you have been feeling. Please
indicafte how you have been feeling since you took the drug. For example,
you will be asked if your head felt lighter -- if it felt lighter than it
usually feels, say yes for lighter. Then you will be asked if it felt hea-
vier -- if it felt heavier than it usually feels, say yes for heavier. If
if felt neither lighter nor heavier but the same as usual, say no for both.

Some of these questions will have meaning for you and others may
not, We use this seme list to see the effects of a nmumber of different
drugs on many different people. Just answer these as well as you can in

terms of how you felt as compared with the way you usually feel.
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Name of Subject iGN

The first group of guestions has to do with how
you have been feeling physically during the last

4 hours

Comparing it with the way vou usually feel:

1. Did your head feel,

2. Dia
3. Did
4. Did
5. Did
6. bpid
7. Did
8. pid
9. Diag

heavier

stuffier

clearer

your head ache?

Subject Number _| _Lﬁ_bé ) o
1 3 4 5
Date [s) ! o
6 8 9 10 11
Session .
2
Yes No
1¢
geg Mo ___
20
Yes) No ____
22
Yes No
23
Yes (ﬁj}
25

you feel a heavy pressure on the sides or top

of your head?

your eyelids feel as if they were closing?

your eyes feel strained?
vour mouth feel, driexr
wetter

your lips feel, more numb

more sensitive

stiffer

iooser
yvouxr throat feel, wetter
drier
your .

worse,

eyesight'seem, better, clearer than usual

more blurred than usual

clearer in the middle than
around the edges of your vision
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Yes No
Yes No
Yes No
Yes No
Yes HNo
<z:§ No
Yes (No
ves Quo’
Yess No
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10. Did

11. bpid
12. Did
13. Dpid
l4. Did
15. Did
16. Did
17. Did
18. Did
19. Did

20, Did something that vou listened to stand cout very clearxl 7
2l Did your sense of smell seem,

things look, closer
farther sway
colors Seem, duller
brightexr
something that you looked at stand out very clearly?
things that are usually still seem to e moving?
you see any imaginary things?
you see images when your syes were closzd?
your ﬁearing secem, worse than usual
better than usual
sounds seem, farther away
closer
your ears seem undexr pressure
your voice sound, closer
farther away
slower

fastar

slurred

“guller

22. ¥ave you bezn noticing the way vour body feels,

less than you usually do

more than you usually de
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Yee

Yes

Yes {{3)
'&fes @
Yas / NO
Yes No

No

No

No




23. Dic¢ your body {eel. more unstsady Yos) No

steadiex Yes  Ho
hotter Yes TMNo
Card 2
coldex Yes No
more tense Yes No
more relaxed . ¥ es? o
more sluggish Yes l@
more energetic Yes
lighter Yes No

heavier Jes) No

smaller : Yes C@

larger Yes @D

better than usual Yes fﬁ@

worse than usuzl Yes @

24, Did vour movements zeem, faster Yes 1o
slowex @ No

25. Did you feel you liad, less control over your body @7 No
mere control over youxr body ¥Yes No

26. Did you become afraid of losing control over your body? Yes @
27. Did you feel as if part of your body wasn’t connected
to the rest of your body? Yes
28. Did your arms or lege feel jz,xm[.;ier Yes @
stronger ¥es
weaker Yes
tighter Yes (@
ioogers Yes
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29,

30.

31.

32.

33.

34.

Dad

Dig

Digd

Did

Did

Did

your armg or legs feel, more nunb
more sensitive
heavier
lighter
tingling
your hands or feel feel funny or strange?
you become, more aware of your skin
less aware of your skin
your skin fazel, funny
tingling
drier
more perspiring
your heartbeat feel, slower
faster
your breathing feel; lighter
heavier
your stomach feel, heavier
lighter
more jittery

more pleasant

id you feel sick to your stomach?

you become, hungrier than usual

less hungry than usual
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Yes
Yes

Yes

Yes

Yes
Yes
Yes
Yes
Yes

Yes

Yes

Yes

Yes

Yes
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The next group of questions has to do with some
of your feelings and the mood you have been in.

Comparing it with the way you usually feel:

37.

38.

39.

40.

41.

42.

Did you notice your feelings,

Did you feel,

Have you felt,

Have you felt,

Have you felt,

Did vou feel,

iess than usual

worse than usual
better than usual
more relaxed

more tanse

happier

sadder

more afraid

less afraid

more wide awake

sleepier

pleasantly tired and sleepy
more nervous

more calm and steady

not a care in the world
more worried

more irritable

less irritable

more excited

dreamier

down in the dumps

on top of the world

more at peace with the world

angrier

118

more than usual

fey) o

Yes o

Yes No

(Yegs) Wo
Yescj@?
Yes Gi;

Yes WNo
Yes Qo
Yes @E;
&P wo
Yes No
(¥es) No
Yes No
e No
Yeos (No/
Yes (T
Yes Cﬁa




43.

44.

46.

47.

sid

Did
Did

Did

Did

Did

Did

rou feel, extreme well-being

extreme anxiety
dopey
dizzy
high
more sober than usual
you have a weird feeling?
you feel as if you were floating?
you feel. more free than usual
less free than usual
more serious
sillierxr
you feel, like crying
like lauvghing

as if you see the comical 3ile of
things more

like smiling or laughing a* rothing
particular

you hava. & greater feeling of dislike for others
2 greater feeling of love fcr others

things seem, less pleasing than usual

more pleasing than usuval

i you feel as if you had, Jone somethine big and

satisfying

you feel a3z if you had. more control cver your
feelings

Tesz control cver your

t=zel ings
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Yes (®o)

Yeg

Y8

()

No
No
No
No
No
No
Nn
No

No

No

No
Ko

Ko




52.

53.

54 .

iid you feal afraid of tosing control over vour Teelings? Ves

Did yeu, like having peoole around wmore

like having people around less

.

like to talk less

like to ta2lk more
Did you feel, talking was easier

talking was havdex

~havder than usual to describe in worde
how you feit

Did it seem,

eaglier than usual to describe in words
how you felt

The next group of ruestions has to do with
how your thinking has sszemed to you.

Comparing it with the way vou usually are:
P g 3 y

56,

N
1
>

58.

Did your thinking seem, furzier
clearer
Did it become, easier to concentrate
ravder to concentrate
Did thoughts move. slower

Did you have,

more things on vour mind

ess things on youxr wind

-t

Did vouy imagination bacome, lass iively than usual

9]

more lLively than usual

Did you feel, less like paying close attention to
scmething

rmore 1ike paying closs attention to
somethirg

120

Yas No

‘gﬂ@ No

{y2 e No

————

- i

20

—r—e -
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67. Lid you keep thinking about some particulas thing?
€3. Did some things have a different meaning for you?
64. Did you feel that you, couldn’'t hold on to thoughts
as well
could hold on to thoughts better
65. Did you feel that you had, more control over your
thoughts
less control over your
thoughts
66. Did you feel afraid of losing control over your
thoughts?
67. Did you feel that your judoment was, worse
bettor
68. bpid you feel that your memory was, better
worse

The naxt group o0f guastions has to do with the way you
have been seeing vourself and things and happenings
around vou.

Comparing it with the way youw usually are:
69. Did you become, more aware of yourself
less aware of yourself

lesas aware of things around you

wmore aware of things around you

0. Did people, luok Jdiffersnt
gseam more cheerful than usual
Seew more sad than usual
Card =
71. Did things in the room look different?
72. Did things seem wore <eal than usual?
73. Did things ssem more unreal than usual?

121

Yes No

Eed No

QEE’ No

Yes No
Yes No
(fe3) mo
Yes Ie)

e Ho
Yes No

Yes No



74.

75.

76.

77.

8l1.

82.

83.

Did you feel, like a different person Yes é@
as if you were in a dream Yes f@

controlled by something outside of

yoursel f @ No

Pid you notice the passing of time, more than you

usually do Yes d@

less than you
usually do Yes 4@
Dig you, have a better sense of time Yes No
lose your sense of time Mo
Did time seem to be going, faster Yes .‘@
slower Yes (g/;?
Did you like answering these questions? Yes No
Pid you dislike answering these questions? No

Do you think this drug was:

weak medium ___ strong__ /

if weak: if strong:

somewhat__ somewhat
very — very ‘

Was this experience pleasant? A Yes No
if yes, somewhat very _)[___ -

Was this experience unpleasant? Yes No
if yes, somewhat ovexy___

Were you physically uncomfortable? Yes NNc
if yes, somewhat __ | very

Were yvou physically comfortable? Yes Nc
if yes. somewhat / N Very

.
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what drug do you think you have taken? /76%hﬂua%dﬂbl/

4 ‘727
What do you think you have had to drink? %ﬂé;wﬂL JQA4C}<L/

Please compare the strength of what you have been getting to what

you have used in the past.

Drug: This was stronger__ / about the same weaker
Drink: This was stronger about the same weaker V/

How intoxicated do you feel?
Not at all
Slightly
Moderately v
Very
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Appendix F. Confidential Questionnaire
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All information in this questionnairé will be held
confidential. Please answer each aquestion care-~
fully. Your cooperation is greatly appreciated.

127



3.

[RAYRYYY W)

PLEASE PLACE A CHECK (v) NEXT TO THE ANSWER THAT 28 CORRECT FOR YOU.

Race ox Ethnie Groups !

— 1) Caucasian
__2) Mexican-American
_3} Negro
" T4) Oriental
—__5) American~Indian
___6) Other

6

Until you were 16 years 014, with whom did you live most of the tiwe?

Xf you did

Yeagons:

" both parents

one parent

relative (8)

guardian (s)
orphanage or other institution
other

d
1

(specify)

not live with both parents moat of the time, was the

divorce or saeparation
one parent died

both parents died
court order

fathex not at home
other

(specify)
were 13, how often were you punished for doing wiong?

often

once in a while

seldom

névey R

How would you describe yourichildhood?

vhat

Describe his work..

was your father's occupation

happy

unhappy
sometimes happy and somet imes unnappy

other

(specify) T i0
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}.OI

Ll.

12.

What is your occupation and job title?

Describe the work you do? (briefly)

How many jobs did you have prioxr to your enlistment?

__one to two jobs (1)
—__three to four (2)
___Ffive to six (3)
—__more than six (4)

How much do you like your present job?

1) a lot

2) some -
3) very little
4) not at all

How much stress and strain is there in your present job?

1) a lot

2) some

3) very little
4) not at all

i

|

what is the total yearly salaxy?

1) less than $3000

2) above $3000 - $6000

3) above $6000 = less $9000
4) above $9000 ~ less $12,000
5) don't know :

Are you presently single, married, divorced or widowed?

1) married

2) separxated

3) divorced

4) widowed

5) conmon-law

6) never married
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13, Ilow far were you able to go in school?

1) between grades 1 & 6

2) between grades 7 & 9 .
3) between grades 10 & 12

4) received a high school diploma

5) had some college

6) received a bachelox's degree

7) completed graduate school

____8) have a professional degree of some type

————-

1d
14. ilow often do you drive a caxr?

1) three or more times a day

2) daily

3) several times a week )
4) on the average once a week or less often

i9

15. When you drive on the average how many miles pexr day do you
ugually travel?

v s O————

20 21
L6, What is the average numbexr of hours you drive during daytine?

1) less than one hour :
____2) one hour
—_3) two hours .
___4) three hours
__.5) nmore than three hours
6) don't travel during daytine

17. What is the average numbexr of hours ydu drive at nighttime?

less than one hour

onn hour

two hours

three hours

morae than three hours

don't travel during nightiime

|

|

Nt st ol St ot “aunt®

|

18, Wnat type of roadway do you drive mogt on during weekdaya?

1) freeways

2) swmall city streets (mostly stop signs)

3) large city streets (mostly signal lights)
) small country roads

5) state highways (not freeways)

) don't drive on waeekdays
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19.

20.

21,

22.

23.

24.

Wnat type of roadway do you drive most on during weekends?

1) freeways

2) small city streets (mostly stop signs)

3) large city streets (mostly signal lights) ~
4) small country roads

5) state highways (not freeways)

6) don't drive on weekends

In general, how often do you drive your car while you are angry
or upset?

1) daily

2) several times a week

3) once a week

4) every two weeks

5) once a month or less often
6) never

How oftén does driving itself upset you?

1) often
2) sometimes
. 3) rarely
__4) never

liow does getting angrxy or upsat effect your driving?

1) may not drive as well as usual
2) may drive just the same as usual
3) may drive better than usual

) don't drive when upset

liow often do you drive around in your car to blow-off steam?

1) often ' ! ’
2) somelimes

3) rarely

__14) never

IHow often do you like to drive fast?
often
sometimes

)
2)
) rarely
) naver
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25.

27

28,

29.

:30’

3L.

Which one of these statements best describes your car?

1) it's énly a means of transportation
2) it represents the type of person I am .
3) it is a necessity but a pain in the neck
4) a source of pleasure as well as transportation
5) other
(spacify)
6) don't own a car ——
3i
llow many accidents were you involved in during your lifetime
when you were the driver? —t ——
32 33
How many of these 4o you think were largely youf fault,
no matter how they were actually repoxrted? e ——
: 34 35
How many of thesae accidents caused an overall damage of $300
or moxe? e ——e
36 37
fow many of these accidents ware very minor accidents
(small dents under $250)? et e
38 39
liow did yourylagt accident occux?
_.1) my mind was on something else, didn't see in timae
—.2) the other car caused it
3) somethlng else caused it (an uninvolved car, a person
crosaxng street, etc.)
4) I fell asleep
5) other
(specify)
6) machanical problems (such as brakeg)
7) drove carelessly
8) had been drinking at the time
9) never in an accident —
e ) 40

2

What type of driving habits do you have that could lead to an accidentc?

you sometimes speed

your mind wandexs

you often follow a car too clogely

you often take your eyes off the xoad

you sonetimes run stop signs or light signals
you often drive after taking a drink

other

none that you are awarae of

— ot

4]
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32. Did any of the following events occur before your last accident?
(Please check each statement) _ '

Yes Yes
Yeqa A week A wonth
A Veek to a to Two

Before Month  Months No

L. Engagement or marriage

&2
2. Wew regsponsibility ox tasks at
work or school
a3
3. Mew financial debt .
G5
4. New baby or pregnancy ——
: 45
5. Death of a loved one — e
46
. Divorce or separation -
v a7
7. Break-up of a close friendship
or avqgument with a ¢logse friend
Oy apouse. —
. qis
A, Mroblewms at school or work —n
: 49
9, "Trouble with the law e
: 50

+

10, Vacation

Ja
LY. Couoange of Job -
52
12, Cicnge of residence
o : 53
e never in an accident
‘ y A
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Appendix G. Vehicle Control Scores
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LET

avS

| ¢ ®
C7¥PILE  PRIVT STATISTICS FIR ALL SURJECTS
Ay {3) (ci (0}

(E-TEST CR BN —= 0.19, D.29y 3.47, 5.32)
(T—YESI CR BOUN ==~ =3.11,-2.20, 2.20, 3.11)
VS SPESH NURING THE DRIVE {¥PH) (1)
$.5. OF SPLED DURING THE DRIVE {MPH) 2y
AV5 SPD NUAING TKE DRIVE [FLM FRMS/SEC) {3}
SPFED REVS OF 5 MPH PER 25 FILM FRAMES (4)
2V5 ACCEL POSITINN (PR CT DNEPRESSED) {5}
S.2. NF ACCEL PASITION (PR CT DFEPRESSED)I(6) -
ACT REVS DF 2 ®RCT PER 25 FILM FRAMES (n
ACC ©EVS DOF 5 PRCT PSR 25 FILM FRAMES (8}
"« 0T ROK PPESSES NURING THE DRIVE 13}
MAX PRESSHIE DURING RRK PRS [PR CT MAXI(17)

IVEZAGE SYFERING WHEFL POSITINN (DEGS) (11)
BVG TIMT RET STR R2EVS OF & PR LT (SECSYI(12)
AYS OIF RETWEEN STR AND COvP {DEGS) (13)
S.N. OF OIF BETWFEN STR AND CO4P (DEGSY(14)
MAX RATE NF CHAS OF STEFRING (NEGS/SFC)Y (15)
SYEER REVS OF S DB=GS PER 25 FILM FRAMES(16)
STEER PEVS NF 10D NEG PFR 25 FILM FRAMES(17)
LY TIME BET STR PFVS NF S DEGS {S=LS) (18)
STR RATE GNING INTO CRVS (DEG/SFC) {19)
AV TIM FRM STRT OF STRP TO MAX STF (SEC)I(20)
AY SPN CHG DYRING 27N FT BEF TURN (4PH)I(21)
AVS SPD CHG DHRING TU2NS (¥PH) (22)
AV SOD CHG DUPING 200 FT AFT TURN (MPHYI{(23)

TIM cRY ACT LET-UP T3 STRY OF TRAN {SEC){(24)
TIW FoM END OF TRN TN ACC PRESS (SFCS) (25)
AVG 6S? RASE PATE DUR DRV INIG UNITS) (26}
LV5 D2IFY QOF SR RASF ®ATF {NIG UN/SELYI(27)
TNT NO. OF GSR RFACTINNS CURING THE DRVIZ238)
AV ML, NF 6GS2 PFACTINNS (DIG UNITS) {29)
LYS LERGTH OF 8RCATHS (SFLONDS) {30)
$.0. BF LENGTH OF BREATHS {SECONDS) {31
LV5 DEPTH NF BREATHS (DIG UNTTIS) 32)
SeTe NE DFPTH NF BREATHS [ DIG HUNITS) {33)
TOY ND. OF BREATHS DURING THE DRIVE (34)
BOTHS WwHE ZTXH TIM tT. INX TIM (PR CT) (35)

b rem
-

80TH DIP/WIN RATID
S0 OF BRATH OrP2/WID KRAT

(DIG UN/CNT INDI(35)
{0IG UN/CNT INDY(3T)

LIWATH OF DEIVE (SECNNDS) (3R)
LINSTH NE DT IVE (FILM FREMES) 133
LEN QF PTH GF CAR FCOR B2V {0 FLM FRUG) (40D}
L2T 1D T D OFUR OEEWMI OTD KEAL FLK FaxS tel)

® ¢
PLA/PL
LCGRUPY
12 suss
MEAN STD DEV
28.23% 65.656
7.408 3,442
C 21.645 3.270
0.821 2.482
9.924 1.373
3.554 1.600
0.385 0.292
c.108 0.074
10.583 12.433
26.657 13.497
-29.281 19.904
1.3325 1.9864
16.800 6.468
23.604 3.693
. =55.273 _ 494.475
0.92b 0.852
0.309 0.152
42.725 18.605
Oe o.
0' O.
0. - 0.
0. 0.
Oe 0.
0. o‘
o. o.
0. o.
0. - 0.
c. D.
0. 0.
1.960 0.278
0.639 0.226
4£04.627 114.031
317.432 84.586
497.583 91.097
49.200 4.790
212.342 64.338
163.383 42.843
2926.00D 465,27
61514.000 2503.375
667E£7.19% 3£2L.4%5
1.087 L.0642

EXT/PL
(152uP)
12 suss
MZ AN STD DEV
26.290 9.020
7.830 4.065
21.305 4.297
2.649 4.550
10.318 1.629
. 2.917 0.498
0.438 0-509
0.105 0.097
4.823 6.200
30.146 33.435
-33.636 20.064
1.214 1.306
17.213 5.478
27.351 8.353
. 35.120 459.505
0.786 0.554
0.259 0.076
106.695 181.879
0. .
O. o‘
. 0e 0.
0. o.
0. 0.
0. 0.
0. 0.
o. 0.
. 0. ___ 0.
0. o. .
0. 0. .
2.125 0.495
0.786 0.322
456.066  103.090
339,188 88.138
493_833  155.432
46.933 5.375
229.195 61.841
163.156 41.977
30617.500 657.61C
£14CP.200 2517.167
E5TRI.SET 400,235
1.0%5 C.o24

DIFFERENCE

(CG-T5)
12 SuUBS

MEAN STD DEV

4,096 11.667
-0.621 5.778

0.340 6.100
-1.%28 5.527
-D.394 2.124

D.637 1.610
-0.N53 0.596

0.0D0% 0.105

5.750 11.395
-9.479 42.953

4.35% 14,977

0.120 1.743
-0.413 4.571
-3.747 9.010

-90,392 673.829
09.140 0.660
0.049 0.143

-63.971 181.130

0. 0.

0. 0.

0. 0.

0. 0.

0. 0.

0. O.

00 0.

0. 0.

0. 0.

0. 0.

o. 0'
~D.164 0.516
-0.146 0.43

~51.438 111.548

-21.756 76.32R5

3.750 194,624

2.265 £.011

~16.853 £84.255

0.227 43,471

-111.520 B&F.12
16.000 4878 ,74%
S.318 5087707
n.002 oLt

- -FTIS5T--=
NULL HRYP3TH
SO(C)=5D(T)

¢ S16
0.55 ©C.
0.72 O
0.58 0.
0.30 0.
.71 0.
10.32 C.01
.33 ©0©.
0.58 0.
8.76 0.01
0.34 O.
.98 ©0O.
2.31 O.
1.39 C.
0.20 -3.C5
1.16 0.
2.37 ¢C.
3.96 0.05
0‘01 ’0.31
~-0. -0.
~0De -°o
-0. .‘Oo
-0. -Ce
~-0. -0.
~0. -Ce
-0. -0.
-0. -0.
-0 ~0e
-0. -%e
-0. -0.
£.32 =©.
0.49 0.
1.22 o©.
0.92 C.
0.34 O.
.79 C.
1.0e <.
1.06¢ ¢,
.49 .
1.82 ¢,
n.52 -

e TTEGT
NULL HYPOTHR
MU(C) =M T)

si6

C.

LR D Mo e ]
.



8eT1

CO«42ILED DRIVE STATISTICS FOR ALL SUBJECTS

(£-9) (2} {C) (D}
(F-TEST CR BOUN -~ 0.19y 0,29, 3.47y 5.32}
T-TEST CR BAUN -~ ~3.114-2.20¢ 2.20, 3.11)

4

2VG SPEED DURING THE DRIVE (MPH) (1)
S.2e OF SPEED DURING THE DRIVE (MPH) {2}
L¥S SPD AURING THE DNRIVE (FLM FRMS/SECY (3)
SPCED 2FVS OF 5 MPH PTR 25 FILM FPAMES (&)
VS OACCFL POSITINN (PR CT DEPRESSEDN) {5}
S.7e« 0OF ACCEL POSITION (PR CT DEPRESSEDI(SG)
AT0 REVS OF 2 PRCY PER 25 FILM FRAMES (7N
LCZ REVS 9F 5 PRCY PER 25 FILM FRAMECS {8)
M. OF BPK PFESSFS NURING THE DRIVE (9)
viL 92TSSUTE DUP NG RRK PRS (PR LY M2X){10}
AVIRAGE STOUFRING WHIEL PNSITION {DEGSY (11)
A¥5 TI“E 257 STR REVS BF 5 PR (Y (SECSM{12)

LY5 DIF PESTWSEEN STR AND CCMP (DEGS) (13}
S.7. OF DIF REYHWEEN STR AND £NO¥P (DEGSIC14)
VAX RATE 0F CHG NF STFERING {NESS/SECY (15)
SIZFR PEVS OF 5 DEGS PF? 25 FILM FRAMESI16)
SIFER 2EVS NF 10 NFG PER 25 FILY FRAMES(IT)
“AX TIv¥E PEY STR REVS OF 5 DEGS {SECS) (1%)
2V5 STR CATE GOING INTD CRVS {TDEG/SEC) (19)
LV Tiv FP¥ STRT OF STR TO MAX STR {SE£CY(20)
8V SPD CHG DUFING 200 FT REF TURN (MPMI(21)
EVL SPD CHG DUZING TUPNS (4PH) 122}
LY SPD CHS MIRING 200 FT AFT TURN (MPHI(23)
TIM FF4 ACC LFT-UP TQ STRT OF TRN (SECY{24)
TIN F2X END OF TRN TD ACC PRESS [SECS) (25)

AY3 GSR RASE RATE DUR Dov (DIG UNITS) (26}
LY~ OPJIFT NF GSP RASE RATE (DIG UN/SFCIL(27Y -

TCT N, OF (SR REACTINNS PURING THE DRV{28)
AvG MAG OF GSP PFRACTIONS (DTG UNITS) 29

AVe LENGTH DF BPFATHS {SFCONDS) 130
S.De NF LENGTH N RREATHS {SECONDS) 01
&V3 DEPTH OF RREATHS (DIG UNITS) (32}
S.N. OF DEPTH NF BRFATHS (DTG UNTITS) (33)
TNT NN, NF BPEATHS DURIMG THE DPIVE (34)

BRTHS wHA EXH TIW (1T, INH TIM (PR CT) (35)
LV5 RBETH DFP/WIN PATIOD (DIG UN/CNT INDI(36)
SD NF ARTH DEP/WID RAT (DIG UN/JCKNT INDY(2T)

LENSTH OF SRIVE (SECDNDS) (2R)
LENATH OF DRIVE {FILM E2LMES) {29)
Ca2 FCOR TRV (ED FLE FRMSI(4T)
M OFRAMS YO REAL FLM FRUS {21}

PLASPL
{CGRUP)
12 Suss
MEAN STD Dev
28.386 6.6556
T.408 3.462
21. 645 3.270
0.821 2.682
°. 024 1.373
3.554 1.600
0.385 0.292
0.108 0.074
10.583 124433
20,667 19,697
-29.221 19.504
1.3235 1.985¢
16,800 6.468
23.604 3.693
-55.273 494,475
U« 92% 0.352
0.309 0.152
42.72% . 18.605 .
Oe 0.
Oe 0.
Ce Oe
0. 0.
0. 0.
0. o.
C. D.
Oe 0.
O. O.
"Oe Oa
0. D.
1960 0.278
0.639 0.226
404,627 114,031
317.432 B84.586
497.583 91.097
49,2006 4.790
214,342 66+ 3278
163.383 42.343
2906.00) 465,278
61514,000 2807 .376
E5TRTLIG9  L54,458
1.387 T.042

MAR:
SKX/PL
{TGRUP)
12 SUSBS
MEAN STD DEV
22.452 8.400
7.852 8,343
20.849 4.160
1.616 2.367
10.261 1.637
3.228 .. 1.357
0.617 0.717
0.128 0.146
6.333 5.850
26.979 29.366
~28.161 12.507
0.411 1.421
15.323 5.439
24.863 6.927
99.040  468.183
1.189 1.400
0.346 0.300
_. 48.510 ._. 20.854
0. 0.
0. o.
... D 0.
0. 0.
0. 0.
0. - 0.
c. 0.
0. o'
O. _____ O'
o. O.
o. 0.
2.157 0.472
D.780 0.311
419.264  138.257
306,681 121.790
487.917  125.834
4R.N6D 5.540
209,587 75.775
149,477 52,296
3029.750  558.413
€132°.2000 £134.104
653214280 BIT7T.5L9
1.279 €.337

b T
Ny "

MEAN

5.934
~D.663
0.796
-D.795%
-0.337
0.326
-D.232
-0.019
4,250
-5.312
-1.120
0.924
1.477
-1.25%
-154.312
-D.263
~0.037
-5.78%

OQ

e.

DQ

C.

0.

00

O.

0.

0.

0.

0.
-D.197
-0.141

-14.616
10.751

9.667

1.140

5.755
12.906

-133.750
185.870
46°,%519

~ro

~
Vewviol

& rit

3

w i

oo m
@ Gy L
Y e (Y

STH DEV

10.558
5.914
&,.754
3754
2.50%
24375
0.739
D.1£3

12.397

37.515%

13.335
2.4756
4,737
5.141

401.383

-1.296
0.278

21.575
0‘

Ne
(0
0.
0.
0.

TATE

e EXESTo—
NULL MYPITH
SDICI=SDU(TY

F

0.63
0.63
0.52
1.10
C.70
1.39
0.17
D.26
3.28
D.06
2.53
1.95
l1.41
0.28

s1

G

35

=02/712411

e TTEST -
KULL HY?3TH
MUCC ¥y Ty
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COHPILED DRIVE STATISTICS

(2 {8} (C?
0.19, 0.29%9¢ 3.47,
== =2.119-2.20y 2420,

1§0}
5.32}
3.11)

(F=TEST CR ROUN --
(T-TEST CR BOUN

o2

SPEED DURING THE DRIVE (MPH)

- T SPTFN DUAING THE DRIVE (MPH)
$°D DUTING THF DPIVE {FLM FRMS/SEC)

ED RTVS OF S MPH PER 25 FILM FRAMES
LCCEL PPSITINN (PR CT DEPRESSED)

- OF ACCEL POSITICN
FoVvsS (OF 2 PRCT PFR 29 FIL™ FRAMES
RIVS CF 5 PRLT PER 25 FILM FRAMES
C> RPX DDRESSES NURIMNG THE DPIVE {9)
PIESSUREC DURING PRK PRS (PR CT MAX)I(12)

FAGE STESRING wWHEFL PDSITION {DEGS) (11)
TIME BET STP REVS OF S PR CT (SECS)M12)
NIF BETHEEN STR anND COVP (DFGSY | (13)

S.D. OF OI® BFTWEEN STR AND (NP IDERSI{14)

M2X BATE OF CHG NF STFERING (DEGS/SEC) (15)

STFER REVS OF 5 DEGS PER 25 FILM FRAMES(16)

STEE®? PEVS OF 10 DFG PER 25 FILM FRAMES{1T)

wax TIME RET STR PEVS OF 5 NDEGS (SECS) (18)

EV5 STR RATFE GOING INTO CRVS (DEG/SECY (19)

£V TIM FPM STFT OF STR TO YAX STR ({SFCHY(20)

LY SPD CHG DURING 200 FT PFF TURN tMPH)(21)

LVS SPD CHG DURING TURNS (™PH) t22)

LY SoD CHG DURING 200 FT AFT TURN (MPRHI{23)

tn
21
(3)
(41
(5

tn
(83

X"t e A e ' tm A T

C e QYO T e
M (YOYIGY Y ) T D)

= e
<

™
«<
[ )

Tiv FoHM ACC LET-UP TO STRT OF TRN [SEC)(24)
TIV F24 EXND 0OF TRN TN ACC PRESS (STECS) (25)
2V5 £ST BLSE PATE DUR DRV (DI6 UNITS) (26)
2YG DITFT NF GSR BASTE FATS (D16 UNJSECHIZ2T) |
TOT N9. DF GSR REACTINNS DURING THE DRVIZS8)
AVG M2G DF GSR PEACTICNS (DTG UNITS) (292
AyS LINGTH OF BRFATHS (SECONDS) 130)
SeD. 0OF LENGTH DF BREATHS (SECDNDS) {31)
Ly5 DEPYH NF BREATHS (DIG UNITS) 132}
S.D. NF DEPTH DF ROZATHS (DI UNITS) 133}
70T NN. NF BPEATHS DURING THE DRIVE (341

TTTHS WHR FXH TI# .LT. INH TIM (PR CT) (35)
sv3 8aRTH CEP/WID RATIN (DIG UN/CKT IND)I(36)
S~ OF RRTH NEP/WIN RAT {DIS UN/CKT IND)II3T)
£uaTH OF DRIVE (SECNNDS) {39}
21K 0T DFIVE (FILM FRAMES) (29}
N F PTH OF CAR FOR DRV (EC FLM FRMS}{47)
TIn NF £EC FLM FRMS T 9Tl FLM FRES {41)

AL i i el ¥

14
-
T
.

FOR ALL SUBJICTS

{PR CT DEPRESSED){6} ~

® ] ®
MARTHUANA
PLA/PL ALC/PL
(CGRUP) TGRUP)
12 SuUBS 12 Suss
FEAN STD Cev HEAN SYD DEV
28.3856 6. 666 27.186 8.544
7.408 3.642 T.645 4.111
21. 645 3.270 22.987 4.430
c.821 2.482 1.465 3.158
G. G 24 1.373 10.762 2.296
3,554  1.600 _ 3.593 0.99%
0.385 0.292 0.290 0.113
¢.108 0.074 0.096 C.050
10.583 12.433  _ 7.590 8.271
20.667 19.497 22.612 27.997
-2%9.281 19.9C4 -32.612 22.266
1.335 1.984 _ 0.528 1.457
16. 800 6.6458 15.747 6.479
23.6C4 3.693 23.745 4.459
-55.273  494.475 . 121.118 494.121
0.926 0.852 0.554 0.315
© 0.309 0.152 0.228 " 0.055
.42.725 __ 18.605 42.596 20.244
0. 0. (48 O
C. 0. De 0.
0. _ 0. 0. 0.
C. 0. O- 0.
Ca C. ‘0a 0.
0. 0. 0. _____ O
C. - 0. C. 0.
0. 0. O.. 0.
Ce O. _  De o8
0. 0. O. 0.
0- 0- 0- 0. °
1.9560 0.278 2.138 0.470
€.639 0.226 0.799 0.388
404.627 114.031 457.299 110.2391
317.432 84.586 329.450 94.246
497.583 91.097 402.083 92.458
49.200 4.790 48,671 3.713
214,242 64.288 220.998 43,037
163.383 42.843 162.420 3%.535
2906.CCD 465.278 2561.520 466.383
61514.000 35CT.276 SSL0L.333 1263.949
657c7.1SG 284,426 £3L07.743 2234.%21
1.087 D.G42 1.C71 C.026

KREAN

" 1.200
-0.236
~2.341
-C.6046
~-D.838
-0.0640
0.095
0.013
3.083
-~1.945
3.3231
0.807
1.C53
0.358

~176.3291

0.372
0.081
0.129
0.
D.
0.
O.
0.
0.
0.

STD DEV

7.005
3.141
4.997
1.750
1.708
1.521
0.325
0.078
13.238
23.0835
11.012
2.524
© 3.785
4.012
820.635
0.888
0.149
26.712
00
0.

0.369
0.326
135.299
106.183
110.473
3.585
61.129
45.157
499.1¢9
3659.7°9
4CT5.473
0.c2e

®
T3
-~=FTE87---
NULL =YR2TY
SDECY=S7{ T
F S$i6
0.61 O.
0.70 2J.
.54 OC.
0.62 0.
0.39 GCo.
2.59 C.
6.61 0.01
2.24 C.
2.26 0.
0.48 0.
.80 C.
1.85 O.
1.00 ¢C.
D.69 9.
1.00 0.
7.31 0.01
7.78 ¢€.01
0.8%4 O.
-0. -0.
-0a -0
-D. -C.
~0. -Ce
~0. ~%.
-0 -C.
-Da ~De
-0. ~-C.
~C. ~Ce
-0 -0
-0, -0.
0.35 0.
0.36¢ 0.
1.07 o,
t.81 ¢C.
.27 ¢.
1.66 cC.
2.264 O,
1.17 ¢.
1.00 ¢C.
167 .21

e TTEST~m
NULL HYPSTH
MUEC) =HU(T)

T SI1G
0.57 0.
-0.25 0.
-1.55 0.
~1.22 O.
-1.63 O.
-0.09 O.
C.97 0.
0.56¢ O.
0.77 O.
~0.28 Q.
1.00 0.
1.06 O
0.92 C.
0.30 0.
-C.71 O.
1.39 0.
1.81 O.
0.02 O.
~0e -0.
-0 -0
-0e -0.
-0 ~0Da
-0 -0.
-0 ~0.
-0. -0D.
~Ca -D,
-0. ~0.
-Ca ~0.
0. -De
-2.04 0.
-1.%62 ©O.
-1.29 ¢C.
-0.38 0.
2.r7T 05.05
0-49 0.
~0.26 O.
.07 ©o.
2.29 .75
1.5l <¢C.
.55 .18
1.56 2.
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ChwoILED EVENT STATISTICS FOR AL

JETSULTS

(&) (8]
[F-TEST CR RN -- 0.19, 0.29,
{T-TEST CP BOUN == -3,11,-2.20,

CF DISTRIRUTICON OF TMF INDI

tch
347y 5.32)
2.2C,

L SuURS
vious

by
I3

r‘rv

ol

SP0 AT THE REGINYING NF THE FVENT (MPH) (1)

SPY AT THE END DOF THE EVENT (MPH) 12)
MINIMIM SPEED DURING THE EVENT (MPH) {3)
WAXTIMUM SPEEN NDURINS THE EVENT {MPH) t4)
SPFED RTVS NF 5 MPR PER 25 FILM FRAMES [5)
LYERAGF SPEFD DURING THE EVENT {HPH) {6)
AVS SPD DURING THE FVENT (FLM FRMS/SEC)Y (T
AZC REVS OF 2 PRCY PER 25 FILM FRAMES (8)
LCT RFVS OF S PRCT PER 25 FILM FRAMSS {9)
TIME TOD 1ST COMPLETE ACC LET-UP (SECS) (10)
AVS BCCEL POSITION (PR CYT DFPRFSSED) {11)

TI® TA 1ST 2CC LEY-UP OF 3 PR (T (SFLS.(12)
VAX POSTTION OF ACCFL (PR CY DFPRESSEDI(13)
TI¥ F2M ACC LET-UP TO 1ST RRK PRS {SEC)(14)
TI¥ T0 1ST BR PRS FRM STRT OF EVT (SECI{15]}
WAX LMT QOF BRK PRESSURE (PR CT OF MaX) (16)
TIME TO DEP NIST IN BREATHING {SECS) (7
TIME TD WID DIST IN BREATHING [SFECS) (13)
AVEPARE BFEATHIMG RATF (ROEATHS/SEC) (19}
SZINENCE N0, 0OF LAST MAN EFVT KARKER (20}
TIME OF LAST MAN FVT MARKER {SECS) (21
TIME AT THE BFGINNING OF EVT (SECS) (z2)
TIME AT THE END OF EVT (SFCS) (23)
LENGTH OF THE ETVENT (SECNHKRNS) (24}
LENARTY OF THE EVENT (FILM FRAMES) (25)

£S? RAST PATE FNo THE FVINT (NIG UNITSI(256)

TI¥Z TD A GSR CHG NE THF STD AMT [SELSI(27)Y
TIME TD THE “AXI¥UM GSR CHAYGE [SECS) {23)
4aX GSR CHG DUPING THE EVT [DIG UNITS) (29)
LvS POSITINN NF THE STR WHL (DSGS) (30}
LVS PATF QOF CHS NF STR WHL (DEG/SFC) (311
TI®T TN BES OF ST2 INTN A TURN {STCS) (32}
¥aX STR RATE GOING INTO TURN (DEG/SEC}Y (33)
®AX TUSN NF THT STR WHL (DEGS) t35)
MAX ST?2 PATE COMING MUY DF TURN {DG/SCY(25})

STFER PFVS
STZFQ FEVS
SIFEe 28ys
LEN OF PTH
rAaTiD NF
| 3%
vy

TF 5 DFGS PFR 25 £I1m
OF 10 DF6G PE2 25 FILM
CF 15 NEG PER 25 FILw
DF CAR IN EVY (FQ FLM
EQ FLM FUMS T REAL FLM
NIE BREIWFEN STR AND STR NP
D317 RETWFEN STR AND STR COvP

FRAMES{36)
FREMZS(3T)
FaaMzs(23)
FR®S) (35)
Fowusg {52}
{r5S¥{sl)
fOFEGSiIIA2)

3.11}%

R3SS ALL EVENTS
ECT HEANS
PLA/PL
{CCRUP)
12 suss
KEAN STD DEV
26.515 6.570
26,478 _ £.866
21.145 T.679
34.006 7.614
. 0.821 _ 2.543
26.689 6.575
22.047 3.752
0.370 ___ 0.252
0.092 0.07¢6
0.656 0.606
$.726 __ 1.709
2.696 0.491
14,341 3.340
C.044% ___ 0.180
C.431 0.534
4.504 3.594
0. —_ o.
o. . o.
0.485 0.073
116,587 _ 92.328
1134.763 228.520
1172.039 223.569
_1186.707 __225.601
14.669 2.365
3n0.107 15.239
0. _ " D.
0. 0.
0. ‘O
. 0. o .
=-32.23¢4 21.616
157.517 - 27.078
o. _ 0.
I Oe
O. 0.
0. __o.
1.241 1.473
«378 0.18}
0.266 0.0%6
332.179 22.782
1.11%6 . 042
£2.422 12.25%5
-1C.10C ‘E3.560

EXT/PL

{TGRUP)

12 Suss
_ KEAN STD DEV
23.136 8.336
22,390 8.283
16.860 10.373
36.224 £.636
B 2,700 4,672
23.002 8.452
21.683 3.930

. 0.64T _ D.432
0.099 0.076
0.672 0.818

10.080 1.668
2.759 0.594
14.243 1.697
-0.011 __ 0.160

D456 0.373

3.047 2.884

0. DO

O. DQ

0.455 0.109

99,646 69.638

1197.983  296.658
1230.489 312.531
__1245.150 _ 314.927 ___
14.661  2.790
300.049 15.399 -

D. 0.

o. 0.

00 0.

0. ) 0.
-37.418 21.253
153.757 19.617

- o. - 0-

0. o.

O. 0.

—_ o‘ - o.
1.033 C.716
C.329 0.084%
0.238 C.045

330.911 22.7E9
1.112 0.030
53.508 16.918
-26.345 B7.418

MARTHUANA

DIFFERENCF

(CG-TG)
12 SuU8S
MEAN STD DEV
3.378 10.967
3.178 11.315%
4,286 13.943
~-2.218 10.330
_ =1.879 5.681
3.687 11.176
0.364 5.531
-0.077 0.498
-0.007 0.092
-0.017 0.97¢9
-0.354 2.072
~-0.063 D.AR91
0.298 2.931
~ 0.05% .0.189
~-0.035% 0.709
1.457 4,775
O. C.
De 0.
0.030 0.136
16.941 134.977
-63.220 375.960
-~58.450 394.463
-58.443  397.800
0.007 3.739
0.058 0.90¢9
o. 0.
o. O.
0. 0.
0. . 0.
5.184 17.110
3.759 26.130
0. 0.
0. 0.
0. 0.
O. 0.
0.208 1.1¢8
0.039 0.175
0.02R 0.0°3
1.267 7.244
.505 0.732
-0.087 12.7A84Q
16,745 51.%29

-——FTE
NULL K
SDIC)=

(3

0.62
0.69
0.55
0.78
.30
0.61
0.91
0.34
0.96
0.55
1.05
0.68
3.87
1.25

-
YP3TH

=SO{ T}

SI6

€ = 05/18/71
~-TTEST-~~
RULL KYPOTH
RU(CY=RULT)
T SIG |
1.02 0.
0.°93 0.
1.02 ¢,
~0.71 O.
-1.10 0.
1.09 O.

0.22 ©.
~0.51 O,
~0.25 0.
-0.06 0.
~-0.57 O
~C.23 0.

C.34 0.
c.95 o.
1.01 C.

~0. -0.
-0. -0.

0.74 O

. e.%2 oO.
~-0.56 O
~0.49 O
-0.49 O.

G.01 O.
0.21 O.
~C. -C.
~0. -0a
~0. -0.
-0. ~0.
1.00 0.
c.48 0.
-0. -0.
-0. ~0.
-0. -0
~0. -0.
0.58 0.
0.T74 0.
1.70 3.
.55 G
T.4F C.
-G.072 C.
1.26 0.



IvT

o o o o ®
CINPILED EVENT STATISTICS FNR ALl SUBJECTS ACRDSS ALL EVENTS
RISULTS NF DISTRISUTINN OF THE INDIVIDUAL SUSJELT MEANS =
{2} {(By -~ tC) (m PLA/PL
(F-TEST CR PNUN == 0.19, 0.29, 3.47, 5.32) {CGRUP}
{T-TEST (R BOUN == =3.11,-2.290y, 2.20, 3.11) 12 SuBS
- MEAN STD D&V
52D AT THE BEGINMING OF THE EVENT (XPH) (1) 2645325 TD42
SPD AT THE END OF THE EVENT [MPH) (2} 26881 7.288
HINIWUM SPEFD DURING THE FVFANT [NMPH) {3} 21.539 84023
FEXTWYN SPEED DYRING THF EVENT [ 4PH) (&) 34.330 8.009
SPEED FEVS NF 5 “pH PFR 25 FILM FRAMES (5) 0.813 . 24545
AVIRAGE SPEED NURING THE EVENT (MPH) {6} 27.C04 T«024
CAVS SPD O DURING THE EVENT (FLM FRMS/SEC) (T) 22.347 3.954
LZT PEVS CF 2 PRCY PFR 25 FILM FRAMES {8) C.386 0.280
22C REVS NF 5 PPLT PEP 235 FILM FRAMES {9) C.C%% D.074
TiMT TD 1ST COMPLETE ACC LFT-UP [SFLS) (10) 0.582 0.602
2V5 ACCEL POSITINN (PR CT NEPRESSEN) (11} 9.811 . 1.702
TIN TN 1ST ACC LET~UP 0F 3 PR CT {SFECS.{12) 2.5892 0.516
¥AX POSITION OF &CCFL (PR CT DFPRESSEDI(13) 14.929 3.56%
TN o8 ACC LET-U? TN 1ST RARK PRS (SFLI(14) 0. 055 0.148
TIM TO 1ST B2 PRS FRM STRT OF £VT [SECY{15) 0.490 C.601
VAX AMT DR 8RX PRESSURE (PR CT DF v¥aX) (16) 5.305 4,199
TI¥S TD DEP DIST IN BEEATHIMG [SECS) 17y - 0. 0.
TIME TO WID DIST IN BREATHING (SFCS) (18} Oe O.
AVE2AGET BREATHING RATE (BRFATHS/SESC) {12} 0.493 0.058
SEMENCE NN, OF LASTY %AN'FVI MARKER (20} 124.533 98.529
TIvz OF LAST MAN FVT PARKER {S:ZCS) {21) 1231.378 175.851
TIYF AT THF BFGINNING OF FVT ([SECSY . {22) 1270.278 174.974
TI¥Z AT THET FND NF EVT {SECS) {23} 1225.470 176.733
LENGTIH DF THE FVENT (SECONDS) {24) 15.192 2.249
LENGTH DF THE EVENT {FILM FRAMES) {25) 314.578 8.537
GS? BASE PAYF FNO THE FVENT (DIG UNTITSYI{26) - 0. 0.
TIME TO A GSR CHG NF THE STHD AMT (SECSYI27) O. O.
TI¥F TN THE MAXTMUM -GSR CHANGE (SECS)  (28) 0. 0.
¥aY GSR CHA DU2ING THE EVT (NDIG UNITS) (29) 0. 0.
AVS: POSITINN NF THE STR WHL [DEGS) {30} ~31.427 21.135
AVS RATE OF CHG NF STR WHL (DFG/SEC) (31} 156.890 27.833
TIv¥e TN BEG NF STP INTO A TURN {SFCS) {321 O. 0.
wax STR RATE GDOING INTO TURN (DEG/SECY (333 C. O.
WAY THRN NF THE STR WYL {DESS) (34) Q. De
wey ST& RATE COMING OUT OF TUPN (DG/SCII35) 0. 0.
STZER REVS OF S DFEGS PEIR 25 FILM FRAMFES(35) 1.257 1.627
STYZER REVS NF 10 DEG PFR 25 FILM FRAMES(37) 0.356 0.161
SYZcp REVS OF 15 NEG PER 25 FILM FPAMES({3R) 0,242 0.077
LEN 7F PTH NF CAR IN TVT (52 FL¥ Fa4S) (39} 348.249 12.54%5
22719 OF FC FLM™M FRMS TN PFAL FLM FavS  {&n) 1.115 n.024
275 NIF RETWTEIN STR &%5D STR COP {GEGSI(41) 53.028 15,103
»er NIF BSTWEEN STR AWD STR CO4P (D2GS)(42) ~B.%14 B7.155

SHX/PL
{TGRUP)
12 Suss
ME AN STD DEvV
21.587 T.969%
20867 B.180
14.258 G.222
34.675 10.770
1.803 | 2.613
21.331 T.823
21.723 3.792
_ 0.537 0.559
0.098 0.086
C.609 0.932
- 9.476 1.244
2.714 0.746
13.4565 2.190
0.035 0.261
D.696 0.730
8.415 10.452
0. 0.
0. 0.
0.459 0.082
128.136 . 70.947
1334.477 237.636
1401.766 267.065
1417.538 269.813

15.822 3.394
315.263 8.775

0. _.__ DO.

0. 0.

0. 0.

O. O.
-29.162 11.469
160.077 31.703

D' OD. :

0. Do

0. 0’

D. 0.

1.454 1.406

0.392 0.242

0.234 c.093
267.2329 14.871

1.106 0.0325

47 .%52 15.236
-232.473 8l.424

DIFFERENCE

(C5-15)
12 SUBS

MEAN STD bEv

5.338 10.771

6.034 11.528

7.281 13.267
-0.345 12.500
-0.991 4.010

5.5673 10.476

0.624 4.159
-0.151 0.556
-0.003 0.111
~0.026 0.781

0.335 2.5C6
~0.022 1.0%6

1.064 4,663

0.019 0D.2462
-0.206 0.785
-3.109 11.649

0. 0.

0. 0.

0.035 0.127
-32.603 15.256

-103.099 3722.221
-131.488 25,671
-132.119  33B.466
-0.631 2.745
-0.685 1.132

0. 0.

0. 0.

0. 0.

0.. 0.
-2.265 16.886
-3.188 32.009

D. 0.

0. C.

0' 0-

D. o.
-0.197 1.624
-0.035 0.219

0.008 0.i%22

1.910 11.058¢

n.oce £.22¢%

E.046 14,725
14.529 45,525

KNULL HYPSTH
BULC)=NULT)

T

1.64
1.74
1.82
~0.10
-C.82
1.80
0.50
-0.50
-0.10
-0.11
D.446
-0.07
0.76

SIG

0.
0.
C.
0.
0.
D.
0.
0.
0.
0.
C.
C.
0.
0.
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CO¥21LE0 EVENT STATISTICS £1% ALL SUSJESTS

FESULTS OF DISTRISUTION OF TKT INDIVIDUAL Su
(&) (8)y () (o)~

(F~TEST CR ROUN == G.19¢ 0.27 3.47y 5.32)
(T-TEST CR BOUN == ~3,11,-2.20y 2.20, 3.11)
SPD AT THE REGINNING OF THE EVENT (¥PH} (1)
$2) AT THE ENO 0F THT EVENT (MOH) (2)
VINIMUM SPEED NURING THE EVENT {MPH) (3)
VAX[MUM SPTED DURING THE EVENT (MPH) {(4)
SPEED REVS OF 5 VMPH PTR 25 FILM FRAMES (5)
AVERAGE SPEED NURING THE EVENT {4PH} t6)
VS SPD DULTNG THE EVENT (FL™ FRHUS/SECY (7)
L2 REVS N7 2 PRCT PE2 25 FItM4 FRAMES (81
170 RIVS OF 5 PRCT PER 25 FILM FRAMES {9)

TI¥FE 10 1ST COuPLETE ACC (FT-iP
LYS
T
viy

TiM

{SeCsS) (10}
ACCEL POSITION (PR CT DEPRESSED) (11}
TO 1ST ACC LET-U2 0OF 3 PP CT (SFCS.(12}
POSITINN OF ACZCEL (PR CT NEPRFSSEDI(13)
Fo4 2CC LET-1JP TQ 1ST BRK P2S (SECI(14}
TI¥ T3 1ST BR PRS FRY STRT 0OF VT (S:=CY(1S)
MAX AMT CF 57K PRESSURE (PR CT AF MAX) (16)
TIME T0 NEP DIST I 82EATHING {SFCS) (17

TIYE TO WIN DIST IN BREATHING (SECS) {18}
AVERARE RREATHING RATE {APEATHS/SFC) {19}
SEQUENCE NJ. OF LAST MAN FVYT- MAPKER (201
TIME OF LAST MEN EVT MARKER {SECS) (21)
TIYE AT THZ BEGINNING CF EVTI (SECS) {22}
TIYE AT THZ END NF FVT (SECS) (23)
LENGTH OF THE EVFENT (SFCQONDS) {24}
LFNGTHR OF THFE EVENT [FILM FRAMES) {25)

GS? RASE RATE FOR THE EVENT (NIG UNTTS){(26})
TIXE TO & GSR CHG OF THF SYD AMT (SECS)I(27)

TIME 7O THT MAXIMUM GSR CHANGE (SECS) {28)
YLX GSR CHG NURIMNG THE EVT (DTG UNITS) (29)
&v3 POSITINN OF THE STR WHL {DE6S) {30}
LVS RATE 0T CHG NF STE WHL (DFG/SEC) (31)
TI¥T 70 BE%5 OF STR INTN A TURY [SECSY  (32)
MAX STR RATE GOING INTO TURN (DEG/SEC) (33}
¥AX TUYIN OF THE STP wHL {DEGS) {34}

VAX STR RATE CDMING OYT NF TYURN (DG/SCI35)
STFER REVS OF 5 DEGS PER 25 FJLM FRAMES{36)
STZF2 REVS CF 1D DILS PSR 25 FILM FIAMES(3T)
CF 15 DES PER 25 FILY FRAVTS{33)
N GF PTH OF CAR 1IN EVT (€9 FLMY F2KS} (29)
TIN JOF EQ FLM FIHS TD REAL FLK® FRMS  {4n)
5 OTF BETWESIN STR AND STR CRY¥2 {(NDIZ5S)(41)
z STR AXND STR (7THP [DEGSHI142)

CRISS ALL TVINTS
JE0T 4IANS
PLA/PL
(CoRUP
12 suas
MEAN _ STD DEV.
27.186 6.519
27.016 7.094
21.598 7.986
34.356 7.912
_ 0.800 ___ 2.502
27.056 6992
22.377 3.929

¢.387 __ 0.280

0.093 C.076

0.602 0.6%4

9.832 _ 1.739

2.562 0.430

14.519 3.599

0.042 __0.173

0.472 0.586

5.105 4. 063

0. 0.

0. 0.

0.491 0.065
123.252 . 98.016

1231.831  191.019

1269.727  186.368

1284.769  188.195

15.041 2.324

311.618 9,426
O. o.

0. 0.

o. O.

0. 0.
-30.584 21.989
157.612 27.455

C. 0.

0. 0.

o. o.

— o. —_— O.
1.272 1.621
0.354 0.153
0.244 0.080

365,232 14.557
1.1:3 0.035

53.410 15,602
~C.196 £7.508

ALT/PL

(T3RUP)

12 su’s
___ _MEAN __STD DEV
25.753 8.057
25.073 7.827
18.782 9.838
36.891 10.207
. 1.585 _ 3.512
25.40% T.877
24.672 4.909

_ D.295 C.143
0.090 0.046
0.403 0.593

. 9.950 2.183

1.263 0.709

14,989 3.092

0.041 0.190

0.772 0.687

7.551 8.039

0. 0.

0. 0.

0.436 0.078
123.015 91.575

1205.007 21%.981
1235.032  215.622
1248.729 219.445
13.698 3.018
312.531 9.590

_ Da. 0.

0. 0.

O. D.

0. C.
-32.983 22.645
154.593 22.047

D. O.

D. 0.

0. O.

—_— 0. 0.
0.727 0.390
0.291 0.085
2.215 0.055

367,176 12.429

10 0.021

53,442 15.15
~24.32 E7.617

DIFFEIRENCE
(Ce-151
12 suBs
MEAN STD DEV
1.433 6.054
1.943 7.377
2.817 8.407
~2.535 7.969
-0.785 1.880
1.651 6.6°2
-2.296 5.165
0.092 0.292
0.003 C.067
0.200 0.576
-0.158 1.701
0.599 0.807
-0.471 2.145%
0.001 0.237
-0.301 0.619
-2.445 T.17%
0. 0.
0. - 0.
2.055 0.084
0.328  102.649
26.824  191.418
34.696  220.112
36.039 222.311
1.344 2.636
-0.713 0.525
0‘ o.
0. 0.
0. 0.
0. 0.
2.299 13.332

0. 0-
C. 0.
0. 00
Oe 0.
C.0E4 0.157
0.52% D.05"%
2.1586 T.l%%
T.238 C.l2%
2.587 114587
¥5.128 54,4432

s

e FTESTo~=
NULL HY~3TH
SDLC)I=SD(T]

F S1G
0.65 OC.
0.82 C.
0.66 0.
0.60 C.
0.51 0.
0.79 GC.
0.64 C.
3.84 C.0S
2.63 O.
1.18 OC.
D.63 0.
.27 o,
1.36 L.
0.82 0.
0.73 ©O.
0.26 -2.05

-0. ~De
-0. -0
0.70 O
1.15 ¢©C,
0.76 O
0.74 0.
0.74 0.
0.59 ¢.
0.97 O.
-00 —00
-0. -0.
-0. -0
-C. -De
0.94 C.
1.55 C.
-0. ~Ce.
-0. -0
~0e -0
-0. -0.
17.30 C.?01
3.66 T.725
2.09 &,
1.20 Ca
1.73 7.
G.96 To
.01 €.

e

= /18y

- TTEST—wm
NULL HEYPOTH
PUICTE (T

T SIG
0.78 O.
0.87 0.
1.11 o©.
-1.06 O.
-1.39 0.

0.82 0.
"1.’17 0-

1.0 0.
6.15 O.
1.15 ¢C.

-C.31 0.
2.%5 0.05
-C.73 0.

.01 OC.
-1.61 O.
=-1.13 O.
-0. -0.
-0. (e

2.17 0.
¢c.01 O.
G. 46 O.
0.52 0.
C.5¢ 0.
1.69 cC.

-4.50 ~0.01
-0. -0.
-0, ~0.
~0a ~0e
-0 -0.

0.60 0.

0.33 0.
-0. ~De
—0. ‘0.
‘0. ~0e
—O. ~0.

1.14 O
1.26 .
1.42 C.

«47  Ce
.67 C.



erT

COMPILED DRIVE STATISTICS £0OR BLL SURJECTS

) (4) {8y (L) D)
(F=TEST CR BAUN -= 0.17, 0.27, 3.72, 5.25)

(T-TEST CR BOUN -= =3.17,-2.23,y 2.23, 3.17)
AVS SPEED DURING THE DRIVE {MPH) (1
S.D. OF SPEED DURING THE DRIVE (MPH) {21
AVG SPD DURING THF DRIVE {FLM FRMS/SEC)Y (3)
SPEED REVS NF S MPH PFR 25 FILM FRAMES ([4)
Z¥5 ALCFL POSITINY (PR CT DEPRESSFD) {5}
S.D. OF ACCFL POSITION (PR CT DEPRESSED)ILS)
200 REVS OF 2 PRCT PER 25 FILM FRAMES (7}
ACC REVS NF 5 PRCT PFR 25 FILM FRAMES {8)
KA. . 0F BRK PRESSES DURING THE DRIVE {31

BLX PRESSURE DURING BRK P2S PR CT MAX)}{10)
AVERAGE STTEPING WHFEEL POSITION (NDEGS) {11)
LVG TIME PEZT STR KRFYS (OQF S PR CT (SECSYI{12)
LYG DIF BETWEZN STR AND COMP {DZGS) {13)
S.De. OF DIF RETWEEN STR A'ND COMP (DEGS)I(14)
¥AX RATE NF CHG OF STFERING (DEGS/SEC) (15)
STEER RFVS OF 5 DEGS PER 25 FILM FRANMES{16)
STETR REVS OF 10 DEG PER 25 FIL™ FRAMES{17)
MLX TIME BET STF REVS DBF S DEGS (SELS) (18)
AVS5 STR RATE GOING INTO CRVS [DEG/SEC) (19)
2V TIM FR™ STRT OF STR TO MAX STR {StC)(20)
AV SPD CHG DURING 200 FT BEF TURN (MPHI(21)})
AVG SPD CHG DURING TURNS (MPH) {22)
AV SPD CHG DURING 200 FY AFT TURN (MPHI(23)
TiM FRM ACC LET-UP TO STRT OF TRN (SEC)Y(24)
TI¥ FRM END (OF TRN TO ACC PRESS {SECS) (25)
&V5 GSP? BASE RATYE DUR DRV (DIG UNITS) {26)
Av5 DRIFT OF GSP BAST RATE (NIG UN/JSECIL27)
TOT N0. OF G3R REACTIONS NUPING THE DRV(28)
AVEG MAG OF GSPR REACTI(NS (NIG UNITSY {29

AVG LFENGTH OF BRLATHS (SLCANDS) (30)
S.D. OF LENGTH OF BRTATHS {SCCONDS) {31}
LVS DEPTH OF BREATHS (DIG UNITSY (32}

SeJde NIF DEPTH QF BRZATHS (DIG UNITS) (33}

TOT NO9. OF B2T4THS AUP 146G THE DRIVE 135y

BFTHS WHR FXH TIM J1T. IYH TIM {PR CT) (35)
Av3 39TH DFP/WID RATIO (DIG UN/CHT THDYI(34)
S COF BRTH DEP/WID RAT (D15 UNJONT INDII3T)
LERRTR OF DPIVE {SECTNDS) {38}
LE%NGTH OF DRIVE (FIL™ FRamt {23)
LTSN TF PTH NF C4r FOR DRV LM FRUSYIG])
2717 DF EQ FLM FRMS T0 wIa&l FLM FREMS {<1)

® ®
PLA/PL
{CGRUP)
11 Suas
PEAN STD DEV
24.724 7.381
7.626 4.007
21.720
1.003 2.5%1
8.787 2.191
_ 3.160 __ 0.898
0.371 0.300
0.109 0.083
9.455 13.131
18.241 21.03¢4
-29.532 24.935
1.091 _ 2.036
18.724 5.549
23.728 3.837
-138.503  520.782 _ _
1.171 0.937
0.340 0.162
42.591 __ 19.829 __
0. 0.
0‘ 00
C. o O- .
0. 0.
0. 0.
0. _ 0.
0. 0.
o‘ O.
O. _ . O«
0. 0.
°. 0.
2.026 0.334
0.689 0.267
363.330 82.128
287.983 65.187
485.182 83.790
48,717 4.526
186.926 43,261
147.360 31.834
2921.636 334,427
62625.363 2674.076
8BTC2.657 2672.7%4
1.098 T.03%

MARTHUANA AND ALCOHOL

2.707

ALC/ZEX
{TGRUP)
il Suas
MEAN STD DEV
27.278 4.767
6.C50 3.507
21.099 _ 3.709
0.065 0.045
7:852 2.912
_ . 3.121 __ 1.252
n.207 0.139
0.057 0.035
. 3.273 3.466
11.955 14.601
-33.041 27.261
1.113 2.034
22.341 5.989
26.562 13.486
172.385 _ 406.185
0.%85 1.092
0.208 04247
_163.540 _ 270.857
O. 0.
O. 0.
oo 0e . Oa
D. 0.
0. ()8
0. _ O
O. O.
De- O.
—_— Oa . O
O. C.
0. 0.
1.926 0.149
0.663 0.231
372.713 117.996
317.312 110.073
50°9.455 G2.102
47.855 3.454
201.640 55.001
164.304 53.285
2942.182 527.728
6E0075.454 Z26355.1£69
2E2TL LY 21274575
.1l Lel27

DIFFERENCE

(CG-T5
il SUBS
MEAN STD DEV
-2.554 10,443
1.576 4.8%%
c.621 3.352
0.939 2.582
0.935 3.586
0.039 1.027
0.164 0.343
0.052 0.082
6.182 11.831
6.386  27.R37
3.509 17.464
-0.022 2.161
-3.618 7.553
-2.833 11.351
-31C.888  675.387
T 0.186 0.719
0.032 0.211
-120.950  282.190
0. 0.
0. 0.
0. . 0.
o. o-
0. 0.
0. o.
0. 0.
o. o.
. O 0.
0. 0.
0. c.
0.101 C.372
C.026 0.331
-16.382 93.590
-29.330  91.%73
-19.273 95.552
0.852 5.713
-14.T16 53,592
-16.944
~18.545%
25%#.920
1e07.s8
-t.Ti6

NULL HYFZTH
SOULCY=S2{M
F S16
2.40 GC.
1.31 G.
0.53 0.
48.31 ©.01
0.57 ¢C.
0.51 ¢C.
4.58 0.C5
5.56 0.05
14.35 0.01
2.08 0.
0.84 C.
i.¢C32 C.
0.35 D
0.08 -T.01
1.64 O.
.76 0.
0.43 0.
€.921 -3.21
-0. -Ce
~0a -0.
-0. ~-0e
-0. -0.
-0. ~0.
-0. -0.
-0. -0
~0. -0
-0. -0.
-0. -0.
~0. -0.
5.01 32.25
1.364 O,
0.48 C.
0.36 L.
0.83 GC.
2.03 C.
0.62 =Z.
0.3 L.
0.2% <.
.53 <.
.37 C

———

NULL

ST-..-

H“YPOTH

KU{CI=PULTY

SIG



PPT

COMTTLED EBVENT STATISTICS ©NR ALY SURJICTS
RESULTS CF DISTRILUTION OF THE 1LDIVIDUAL &
{a) {8} (C? (D)

[F-TEST CR BCUN == 0.l17s Ca2Te 3.72+ 5.£5)
{T-TEST (R BOUN == =3,.17,-2.23s 2.23, 3.17}
SPO AT THE PERINNING GF THES EVENT (MPH) (1)
SPD AT THE END NGF THE EVENT {MPH]) (2)
KINIM¥UM SPFREDN DURING THE EVINT [uPH) 3
HAXTUM SPEED NURING THT EVENT (MPH) (4)
SPIED PIVS OF S MPH PER 25 FILM FRAMES ({5)
AVERAGE SPIFD DURING THE EVENT (MPH) (6}
LvG SPD DURING THE EVENT (FLM FRMS/SEC) {7)
ACC REVS OF 2 PKCT PEZIR 25 FILM FRAMES (8)
t{C REVS OF 5 PRCT PER 25 EILM FRAMES (9}
TIFE T3 1ST COMPLETE ACC LET-UP (SECSY (10}
AV ACCEL POSITION (PR CT DEPRESSED) {11}
T4 TO 1ST ACC LET-uP OF 3 PR CT (SECS.(12)
¥ax POSITINN OF ACCEL (PR CT DEPRESSFDIL13)
TIN FRY ACC LET-UP TQ 1ST BRK P®S (SEC)(14)
TIv YO 1ST BR PRS FR¥ STRT NF £VT (SECY{15)
MLY AVT 0OOF BRK PPESSURE (PR CT NF MAX) (16)
TIME TD D¥2 DIST IN RPLATHING (SFCS) (t1n
TIHE TO WID DIST IN RPEATHING (SECS) (13)
AVERAGE B32FEATHIMNG PATE ({SFEATHS/SEC) (19
$TIUINCE ND. GF LAST MAN EVT MAGKER (2%
TIME OF LAST MAYY EVY WARKER (SECS) (21)
TIME AT THE HBFEGINMING OF EVT (SECS) (22}
TIMZ AT THE END NOF EVT {S5FCS) (23)
LFENGTH CF THE EVFNT {SFCONDS) (24)
LENGTH OF THE EVENT [FILM FRAMES) 125)

GSR BESE RATE FOR THF EVENT {DI6 UNITS)I(26)
TIYE TO A GSR CHG OF THFE STD AMY (SECSY(2T)

TI®¥E TD THF MAXIMUM GSP CHAMGE (SFCS)  (28)
MaX SR CHAG DUPING THE EVT (D15 uUNITSY (29)
AV¥5 POSITINN OF THE STR wWHL {DEGS) (301}
AVS PATE OF CHG OF STR WHL [(NFG/SEC) {31}
TIME TO REG OF STP INTO & TURN (SECS) (32)
vAX STP RAYE GOIMG INTD TURMN (DEG/SEC) (33)
vex TURN OF THF STP WHL (DEGS) (34)

vix STR RATE COMING OUT NF TUPN (DG/SCI(35)
STZER REVS OF 5 NDEGS PER 25 FILM FRAMFSI36)
STZER PEVS OF 10 DFENL PFR 25 FILM FRAMES(3T)
STETR REVS 0OF 15 DEG PEo 25 FILM FRAMES(1R)
LEN NF PTIX GF CAR IN EVT (FQ FLVY FP¥S) (27
vETIQ NF L FeMS FrvS (%R}
(DE0SYE41)
{0zG3Y¥is2

SCFDES ALL EVENTS
3JECT nIaNS
SLA/PL
C3RUP)
11 suds
MEAN STD DEV
23,653 7.458
23.519  7.565
17.873 9.385
33.939 . 9.193
. 1.005 2.605
23.359 7.801
22.133 3.395
0.307 _  ©0.239
C.Co8 0.061
0.903 0.801
B.462 _  2.543
2.363 0.569
12,834 3.925
0.009 __ 0.132
C.451 0.566
5.192 5.641
c. 0.
C. 0.
0.473 £.092
120.777 99.102
1209.895  193.536
124B.489  200.258
1262.183  202.206
16.69% 2.226
307.783 13.915
o. o.
0. 0.
a. 0.
_ C. 0.
~31.206 27.049
173.385 33.912
0. 0.
0. 0.
o. 0.
0. 0.
1.866 2.076
9.451 0.299
C.27%6 C.108
345,245 21.72%
1.130 5.562
5e.1%4 17,402
€. 082 S3.111

ALC/EX
TORUPY
11 suss
_ _ MEAN STD NEV
27.209 5.5863
26.869 5.542
1.969 5.265
31.374 6480
__ 0.044 __ 0.036
26.959 5.657
23.526 4.017
___ 0.173 _ 0.ll9
0.043 0.035
0.926 0.792
7.816 . 2.R67
1.856 0.706
11.289 3.911
_ =0.046 _  0.190
0.30% 0.529
4.325 6.212
0. . D
C. 0.
0.498 0.038
- B86.608 _ 59.319
1167.269 329,175
1225.320 263.870
1240.1560 265.896
13.840 2.5786
308.018 14.093
. . . Oe
0. 0.
0' 00
D. 0.
~-34.267 28.159
' 172.385 29.526
D 3 0.
0. * O-
O. 0.
0- —— '0'
1.417 1.554
0.331 0.206
0.199 0.073
347,274 17.%68
1.132 0.N26
ISASSY 12.549
2%.255 103.583

DIFFERENCE
(LG-TG)

11 SUBRS

MEAN STD DEV
-3.556 9.254
-3.3590 9.258
-4 ,096 11.658

2.586 7.151

0.951 2.598
-3.600 9.699
-1.402 4.599

0.134 0.264

0.026 0.951
~0.022 s.e52

O.£46 3.468
‘0.507 G.%62

1.545 4.732

0.055 0.290

0.142 -2.599

0.857 6.270

0. 0.

0. 0.
-0.025 0.1C4
34,169  129.773
42.626  226.817
22.159  190.746
23.023 192.744

0.854 2.4%0
-0.235 0.679 .-

0. 0.

0. 0.

0. 2.

0. 0.

3.061 17.566

1.000 29.227

0. 0.

0. 0.

0. 0.

0. 0.

0.449 1.557

0.120 0.348

0.077 n.113
-2.029 17.74¢
-n.0n2 (.28
~7.397 1%.%:32

-25.003 £7.57%

—~F Y
~==F3f

NULL ¥
SC{CY=

F
1.52

1.8%6
3.18

0.65

0.36

-
Se=w=
VEITH

35T}

S16

OO
L]
(o)
-

(o)
.

o
Q
w

[« N & Rv i
)

= 3/ \,/71
=Y TEST - =
NULL RYSZUH
VOIL =0T
T SIG
-1.20 O.
‘1.13 0-
-1.11 O.
1.14 0.
1.17 O
-1.17 0.
~-0.96 0.
1.61 ©.
1.33 0.
-0.08 Q.
.59 0.
1.67 0.
1.03 0.
0.60 0O
C.75 O.
0.4 0.
-Ce -0.
-0. -0.
-0.77 O
0.3 O.
G.50 0O.
0.37 0.
0.38 Oa
1.09 O.
-1.09 O.
-0. -0.
-0. -0
-0. 0.
~-C. -0.
0.55 0.
0.11 O.
-C. -De
-0. -0De
-0 0.
~0. -0
0.91 0.
1.09 O.
2.16 D.
~L.06C T
-{.18 ¢C.
-1.%6 Zl.
-i1.12 J.



SPT

-

CoMPILE DRIVE STATISIICS F02 ALL SUBJICTS LT3RIUM OPNTE. (/184
(&) (31 ({3 (N} PL/PL AL/ PL DIFFERENCE semFT0ST-re oesTTEST-—-
(F=TEST CR BOUN == 0,11, C.2% S5+0Cy B.55) (CGRUPY {TGRUP) {C6-16) NULL BYFDSTH  NJUL HYPOTH
{T-TEST CR BOUN -= =3.53,-2.36, 2.36y 3.50) ..__ . 8 SUBS L 8 suss - 8 SuBs SDICY=SDITY MUICI=¥U(T) .
MEAN STD DEV MZ AN STD DEV ME AN STD DEV F <16 T 3£
EVR SPEEN DYRING THE DRIVE (MPHI (10 45.598 9.033 42.800 4,866 -2.2C2 10.571  3.47 C. -0.55 ©C.
S.T. OF SPEED DURING THE NRIVE (MPH) (2) 8.646 2.187 8.952 2.17¢ -0.206 2.496 1.071 0. -0.32 0.
AVG SPD OURING THE DRIVE (FLM FRMS/SEC) .{3) 22.713 .1e8 24.830 2.779. ~2.116 ___ 3.120 _ 1.32 Cu. __-1.33 O.___
SPEED REVS NF 5 MPH PEP 25 FILK FFAMES (4) 0.030 0.014 0.030 0.017 0.001 0.010 0.66 ©O. 0.19 0.
V5 ACCEL FOSITIRN (PR GT DFPRESSED) {5) 11.138 1.003 11.945 0.627 ~0.757 0.763  2.56 O. ~2.62 -0.C5
S.De OF LCCEL POSITICN (PR CT DEPRESSEDI(6) ____ 2.751 D.765 3.399 ____ 0.644 ___ —D.64T. __ G.T63 . 1.41 2. __ -2.26 O._._
LCT PEVS OF 2 PRCT OFF 25 FILM FRAMES  (7) G.271 0.202 0.357 0.102 -0.026 £.220 3.92 C. -1.04 O,
2T REVS NF 5 PROT PER 25 FILM FRAMZIS  (8) 0.C867 0.071 0.113 0.053 -0.026 0.C45 1.80 O. ~1.57 0.
N7 OF BRX PPESSES DURING THE DRIVE (9) ___ 6.875__ _10.517____ _ 5.250 ___ S 717 _.__ __1.625____ 6.353 3,38 0., _. 0.68 0. _
MAX PRESSURE DUPING BFK PRS {PR (T MAX}(10) 8.156 5.2644 5.662 4.684 2.494 5.735 1.25 0. 1.15 O.
LVERANAS STEERIMG WHEEL PNSITION (DEGS) (11) -20.921 1.832 -24.137 1.722 3.217 2.439 1.13 O. 3.49 0.0%
£Y5 TIME BET STR REVS OF S PR CT (SECSI{12)____ _1.019 _ 2,041 ___ _ 0.618 _._ 1.361 .  0.201 __ 2.655 2.25 G. . 0.40 0. _
LYG DIF BETWFEMN STR AND COMP (DIGS) (13) 9.717 3.172 9.378 1.264 0.338 2.716 6.30 .05 0.33 0.
S.D. NF NIF BFTWEFN STFR AND CCYP {DEGSI(14) 2B8.447 16.359 23.396 4.346 4.5%51 1%.435 14.17 0.0} 0.78 O.
“AX RATE CF CHG OF STEERING (DEGS/SEC) (15) __357.176_ 300.759 __ . 4.538___492.266 _.__ 352.638 ._476.528 G.37 Ou 1.95 0. .
STEER REVS OF S NEGS PSR 25 FILM FREAMES(16) 5.603 0.479 0.5662 0.573 ~0.059 ©0.498 0.70 0. -0.31 0.
STEER REVS OF 10 DF5G PER 25 FILM FRAMESILIT) 0.270 - 0.15% 0.300 0.162 -0.030 0.086 C.B87 C. -0.93 0.
VAX TIME BFT STR REVS 0F S DEGS (SECS) {18)____123.508__ 227.187___ _44.485 ___ 28.120 _ 79.022 234.612 65.28 0.01 _ 0.89_ O..
AVG STR RATE 63InG INTO CRVS (DEG/SEC) (19) 0. 0. c. 0. 0. 0. -0. ~0. -0. -0
AV TIM F24 STRT NF STP TN MAX STR (SEC}{29) 0. 0. 0. 0. 0. 0. -0. ~Ca -G. =-0.
v SPD CHG SURING 290 FT 85F TURN (MPHI(21) . O._ _ Cooo o Oe_ i De o 0e...____0s . .=0s =0e _ =0. =0...
LY% SPD CHG DURING TU2HS (4PH) 122y 0. 0. 0. 0. 0. 0. -0. =0. -0.  -0O.
LV SPD CH5 DURIMG 290 FT AFT TURN (MPHI(23) 0. c. 0. 0. 0. 0. -0. -0. -0  -0.
TIM FoM ACC LET-UP TO STRT GF TEBN {SEC}{24) _ _ O. O._ _ Ou_ _ e _ 0 _.__ ©Oe .. =0e =De.__ =0. __~0.
TIv FRY FND OF TRN TO ACC PPESS (SECS) (25) 0. o. 0. 0. . 0. 0. -0. -C. -0. -0O.
LV GSR RASE RATE DUR D2V {NIG UNITS) {26) 0. 0. o~ 0. . 0. 0. -0. -0. -0. ~-0.
£v5 DPIFT OF GSP RASE PATS (DIG UN/SECI(27)____ Ce _ . 0. 0. . De___ __ DOe._______ Oe_.__ -Da _.=De___=0a __=0.
TOT WNR. OF GSR RFACTIONS DURING THE DRVI2R) C. c. e 0. 0. 0. -0. -C. -0. -D.
LVG MAG OF GSP PEACTIONNS {NIG UNITS) 2o . 0. 0. 0. 0. 0. -0. -Ca -0. =~-0.
EV5 LENGTH OF BFEATHS (SLCONDS) (30)..__ 1.764 ___ _0.673 __ . 1.751 __ 0.683 __ =-0.006 £.996 0.97 GC. -0.02 D..
€.%. OF LENGTH NF BRIATHS (SECONDS) (21 0.61% 0.256 £.570 0.222 0.063 0.371 1.31 O. G-31 0.
LVS DEPTH OF BREATHS (DI UITSY (32) 434,505 202.237 242.420 153.157 194.084 312.°972 1.7« 0O, 1.64 0,
S.7e 0F DEPTH OF YPCATHS {DIG UNITS) (33) . 40€.166 _ 170.82) . 273.928_ . 222.628 _ 132.238 363.787 0.59 C. .. 0.96 O.
10T NN. OF RRFATHS "pluf THE DRIVE t34)  387.250 151.342 358.250° 149.729 29.000  245.624 1.02 C. .21 G.
P2THS WH? EXH TIM JLT. I%H TIM (PR CT) (35) 44.431 17.194 42.656 16.322 1.775 23.549 1.311 O, 0.20 0.
£vs BKTH DIPJWID RATIN (D16 UN/CNT INDI(36) | 222.460 _ 100,768 _ 124.741 _ 82.493 _ 9$7.719 165.116 1.49 C. . 1.57 O..
S5 OF RPRTH DFR/WIN KAT {015 UN/CNT INDYI(3T) 2C5.6°6 §6.550 145.111 120.530 61.376  1$5.378  0.52 .. .83 o.
UF%GTH OF DRIVE (S5CN0S) {38)  277C.375  &417.5%7  2405.125  282.¢20 265,750 £24.3 57 z.1e -. .24 0,
LINGTH UF DFIVE {BILM FPrvES) 139) z Dialzil 2fzz.000 il f.20 . Ieie O
Lfs% nF PTH OF CAR FO2 [AV (DU FLM FRMS){4D) 2¢lF.-7¢C R 1e52 o
TATIN OF EOQ FLM FARMS 10 FPEAL FLM ER¥S (41} £.202 13 C.76 7. .13 7,
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CoMPILE. RIVE STATISTICS #OR ALL. SUsSIaCTsS 29ATE & o3/1:/70

(a) {3 (ct (0} PL/PL 2L/ 2R CIFFEREINCE R T T L e Iy SR
{(F=TEST €O BUIN == 0O.1ly 5.27s S.07y B.85) (CERUPY (TGRUP) (LG-T5) NOLL RYSTTH LULL RYROTS
{T-TEST CR B0OUN -~ =3.50,-2.36s 2.3%, 3.50)Y . _ __ 8 SUBS o 8 SUBS & SU3S SSI0I=SI{T) KIIZ1=rvUiTy
HE aN STD DEV ME AN STO DEV ME AN STD DEV F SIG T Sic
LVR SPEED NURING THE DRIVE (MPH) {1} 40.598 9.033 40.534 5.193 0.0%4% 5.180 3.03 3. c.03 0.
S.T. NIF SPEED DYRING THE DPIVE (MPH) {2 8. 6456 2.187 10.390 4.191 -1.65¢% 5.323 0.27 . -0.82 0.
Y5 SPD DURING THE DRIVE (FLM FRMS/SECY (3) . 22.713 ___ 3.188 ____ 23.558 . . 2.545 . _ =0.%&5 _ 3.016 1.57 0. -0.T% Q..
SP-FD ®IVS OF S MPH PER 25 FILM FRAMES (4) 0.030 0.014 0.02¢4 0.011 0.007 0.005S 1.64 O 3.49 ©,0
LV ACCEL POSITION (PR CT DEPRESSED) (5} 11.188 1.003 11.025 0.871 0.163 1.080 1.33 0. 0.40 0,
£.9. 0OF ACCEL POSITION (PR CT DEPRESSEDI{6) ___ 2.7s1 0.76% 3.017 ____ 0.701 ____.-0.264 _ 0D.7&3 1.19 ¢C. -0.%0 O.
20 RFVS CF 2 PHCT PFP 25 FILM FRAMES (7 C.271 0.202 0.378 0.273 -0.107 0.343 0.55 C. -0.83 0.
270 REVS NF S5 PRCT PER 25 FILM FRAMES (8) 0.087 0.071 0.111 0.C69 -0.024 0.072 1.07 ©O. -C.%90 O.
N0. DOF BRK PRESSES DURING THT DRIVE (9 . 6.87S.____10.517.__ 5.125_._.. 6.900 —— _ 1.750 ___ 3.G092 2.32 C. ___ 1.6 O._
YLX PPESSURE DURING DB2K PRS {PP CT MAX)}(10) 8.156 S5.244 6.537 5.043 1.619 T.544 1.08 O. 0.57 O
LVIRAGE STEEPING WHTSL POSITION (DEGS) [11) -20.921 1.832 -21.252 24757 0.332 3.747 C.44 0. 0.23 0.
AY5 TIMET BET STR REVS OF 5 PR CT (SECSY{12) ___ _1.019 L2.041 0876 1437} . ._0.142.. - 2.651 2.22 G. . C.l&4 O, _
LVh DIF BETWEEN STR AND COMO {DFGS) {(13) Q. T17 3.172 9.828 3.645 —0.111 4,638 0.76 ¢C. -C.06 O
S.N. NF DIF BETREIN STR AND COMP (DZGSI(14) 28.447 16.359 28.021 13.172 0.426 26,172 1.56 C. 0.05 o0,
MAX RATE CF CHG OF STEERING (DEGS/SEC) {15) __ 357.176___300.759___ =292.413 ___493.426 __ 649.539 . 563.397 0.37 C. . 3.05 0.7
SIFFR FEVS DF 5 DEGS PER 25 FILM FPAMESI1S) 0.603 0.479 0.503 -  0.271 0.100 0.330 3.11 6. 0.80 O.
STZER CEVS DF 10 DE5 PER 25 FILM FRAMES(17) 0.27C 0.151 0.238 0.087 0.031 0.116 3.0 O. Ce72 0. °
¥EX TI%Z BET STR REVS OF 5 DESS (SECS)Y (18) ° _123.508_ 227.187_____138.238 ___228.975._.._ ~14.730_ __333.867 C.98 Do ~0.12 0. _.
LV3 ST PATE €NING INTO CRVS (DEG/SFCY (19) 0. 0. O. 0. 0. 0. -0. -0. -c. -0a
AV TIM FHYM STPT NF STR 1O MAX STR (SEC)(20) 0. 0. 0. 0. 0. 0. -0. -0a -0. -0.
AV SPD CHG DURING 200 FT BEF TU®RN (MPHII21) ____ O... D... Oa - _ Oe.___ Do e 0. . -0a -n. ~0a -0a._
EVG SPO CHG RURING TUPNS (MOH) (22) 0. 0. O. Oa 0. 0. -0. -0. -0. -0.
AV SPC CHG NUFING 209 FYT AFT TUPN {MPH)I(23) 0. 0. 0. 0. 0. 0. -0. -0. -0. -0,
TI™ Fev ACC LET-9P 1O STRT OF TIPAN (SECII24) _ _  O..__ Oo__ 0. . 0. . — Oa ... O -0. -%e -0. .. ~0a. .
TIM FoM FND OF TRN TO ACC PCESS (SECS) (252 C. 0. 0. 0. - Qe 0. -0. -o. -0, -9.
Av5; 6S2 RASE RATE DUR NREV (NIG UNITS)  (26) 0. 0. O. 0. 0. 0. -0. -C. -0. -0.
AVG DRIFT OF GS® RASE RATE {NIG UN/SECII27Y ____ _O.. 0. . _ S « PO ¢ PN - - 0. . 0Oa -0. -0. ~0. -0a
TOT NO. OF GSR FFACTICNS MIFING THE DRV{28) O. 0. O« 0. 0. 0. -0. -C. -0. -C.
LG MG OF GSP QFACTITNS {DIG UNITS) (29) 0. 0. D. 0. 0. 0. -0. -C. -C. -0.
AVS LENGTH OF BREATHS (SECONDS) . (30) _ .. 1.74%& __ D.673 ... 2.075 . 0.212 . -0.331 0.834 10.07 %.01 -1.0% OC.
S.N. NF LINGTH NF 8RFATHS (SECONDS) {31) 0.614  D.25& C.704 0.085 -0.090 N.307 8.82 £.05 -C.78 O.
LVS NDEDTH NF BREATHS (RI6G UMITS) 3y 434,505 202.287 261.222 148,259 173.282 194.438 1.86 C. 2.36 D.
S.D. GF NEPTH OF DBRIZATHS (DIG UNITSY _(33) ___ 408,166 _175.821 —__ 263.502 .. 169.88% . 147.665 187.C41 1.01 O. 2.02 O...
TNT NJ. OF BREATHS DUFING THE DPIVE (34} 387.250 151.342 414,125 66.067 -26.875 130.715 5.25 7.9% -0.5&4 O.
EITHS WHR EXH TIM LT, INH TI% (PR CT) (35) 44.43] 17.194 51.159% 2.791 -6.728 16.976 37.95 €.01 -1.05 0.
AV¥5 32TH DEP/WID RATIO (DIG UN/CRT INDM(36Y _ 222,440 ___100.768 __ . 125.105. 79.849 . B87.355 101.166 1.59 L. .- 2.28 C..
$D 0PT RRTH DIP/WID ZAT (DIG UN/CKRT INDY(3T) 206,486 86.850 136.025 85.826 70.461 94.403 1.02 <. 1.97 O.
LEUSTH GF DRIVE [55IZ0NDS) [28) 2770C.375% $17.5697 2625,25D 214.179 145,125 457.104 1.75 <. 0.8& G,
LENGTH OF DRIVE (FILM FRivEs) {29) 515470375 _20%¢.656 £IDL2.232 27%5.S932 . 587.125 210%.7:20 g.ce 2. c.57 L.
L7% 07 PIH OOF Ci2 FDR TRu {FQ OFLM FOMSI{40) £3£80,437  2175.55) 4£3°4%,806  2034.251 61%..157 27°:z.-%1 1.1 Z. f.3E C.
FLTIT 0E ED FLM FEMS T FEAL OFLM FRMS {411 1022 TaT04 1.03 2,010 -C. L.l Teze L -t -l
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CORPILED PRIVE STATISTICS FOR ALL SUBJELTS LIBRIUM LATE L - Cs/is/
(A} (81 () (0} PL/PL AL/DR DIFFERENCE --»;r?53:~7 f»-rrsgj:::
{F-TEST CF ROUN == 0.lle D.20+ 5.00, 8.25) {CGRUP) {TGRUP) CG-TG) NULL =YPSTH _:”Lk fl;f}\
{7-TEST CR BOUN ~~- =3.504=2.36s 2.36¢ 3.50)V____ _____ B.SUSS___ . _8 SU3S ...  ___ _ _ § sSuss . SOLC)I=8STiT)Y RUICH=4UIT)
M AN STD DEV ME AN STD DEV MEAN STD DEV F <i6 T SIG
Lv3 SPTZZD DURING THE DRIVE (MPH) {11} 40,598 3.033 40.405 S.432 0.193 11.901 2.71 ¢C. 0.24 C.
S.Te GF SPEZD DYURING THE DIIVE (MPH) (2) 2,646 2.187 $.559 2.B66 ~0.612 4.026 0.58 G. -0.60 O.
AVE SPD DURING THE DRIVE {FLM FPMS/SEC)_{3)__ 22.713. 3.1a8 _26.831 __ 2.510 ____~2.11B ____ 4.257 1.61 Co ._ _-1.32 0.
STTID FFYS OF S MPH PER 25 FILM FPAMES (&) 0.030 0.014 0.035 0.030 -0.005 0.023 0.21 ¢C. -C.56 O.
AV5 ACCEL POSITINY (PR CT REPRESSED) {53 11.188 1.003 11.737 0.53% -0.548 1.068 1.45 O©. -1.36 0,
S<Ds COF ACCEL POSITION (PR CT DEPRESSEDI(6) __ 2.751____ 0.765 2.3.891 _ 1.279 ____-1.140 ___ 1.287 0.36 0. _—=2.34 O._
A0C REVS QOF 2 PECT PER 25 FILM FRAMES (7 0.271 0.202 0.347 0.172 -0.076 0.1438 1.38 OC. -1.25 0.
L0C RIVS OF 5 PRCT PER 25 FILM FRAMES (8) C.087 0.071 0.106 0.054% -0.019 o.ogs S 1.73 e -1.$3 0.
%%« CF 32K PRISSES DURING THE DRIVE (9 6.875 10.517 6.500 _  T.382 ____ 0.375 __ S.38%4 2.03 Co. _ 0.18 C.
vYiIX PRESSURE NRING BRWK PPS (PR CT MAX)(10}) 8.156 - 5,244 6.637 3.831 1.519 5.550 1.87 9. 0.72 0.
AVIRAGT STEERING WHEEL POSITIOHN [PEGS) (11) -20.921 1.832 -25.818 13.159 4.B98 12.690  0.02 -5.01 1.02 0.
E¥G YIME BET STYR REVS OF S PR CT {SFCS)I(12) ____ 1.019 2,041 D.469 ___ 0.856 _ __  C.549 __ 2.3790 S.68 C.05 . C.61 O ___
AV5 DIF BETWEEN STR AND CNuP (NEGS) {13) 9,717 3.172 11.052 5.208 ~1.335% 6.454 0.327 ¢C. -0.55 0.
S<De OF DIF BETWEEN STR AND COYP {DEGS)I{14) 28.447 16.359 31.375 20.880 -2.929 28.996 0.61 O. -0.27 C.
MLX RATE OF CHG OF STELRING {DEGS/SEC) (1S5)_ _357.176___300.759 ~8.358 __515.839 __ 365.534  _ 480,598 0.34 Do . 2.0} O. __
STFER REVS OF 5 DEGS PLR 25 FILM FRAMES([16) 0.603 0.479 0.884 0.772  =-0.281 0.S68 0.38 2. -0.77 O.
STEER REVS OF 10 NEG PER 25 FILM FRAMES(17) 0.270 5. 151 0.369 0.300 -0.099 0.355 0.25 ©. -0.74% of'
MAX TIME BEY STR REVS OF 5 DCGS (SECS) {18) __123.508_.__227.187.______ 42.45) _ 30.054 _ _ 81.CS7 234.844 57,14 C.21 va9l 0d
AYE STR PATE GIING INTOD CRVS (DSG/SZC)Y (19) O. o. " Oe 0. 0. 0. -0. -C. ~-0. -9.
LV TIM FE¥ STRT OF STK TN #AX STR {SEC)(Z0) 0. 0. 0. 0. 0. 0. -0. -5, -0. ~0.
AV SPD CHG DUPRING 2920 FT BEF TURN {MPHI(21) C. 0. 0. Da Oa . O¢ .. ~0e...0ua_ _~0ue. __~Da__
AVG SPN CHG DURING TURNS {YPH) (z2) 0. 0. 0. 0. 0. “ Oa ~0e -0. ~0. ~-0.
AV SPD CHG BURING 200 FT AFT TURN (¥PH)I(23) 0. 0. 0. 0. 0. - Ou -0. -C. -0. -0
TIM FaM ACC LET-UP TD STRT UF TRN (SEC)(Z24) 0. 0. O ___ _ Oa___ Qe ___ O __ . =~0. ~0a _._ ~Cue _._~0e___
TIM FR™ END CF TRN TO ACC PRESS (SECS) (25) 0. 0. 0. O. 0. 0. -0. -Ca -0. ~-C.
AYS 652 3ASE RATE CUR DRV (DI6G UNITS) (26) 0. 0. O. 0. O. 0. -0. -G. -0. ~Co
Ay5 DRIFT OF GSP BASE PATE (DIG. UN/SECH(27) ____ Cu__ 0. 0. . __ 0Oe ____ . Oe .. . 0. -0. ~0a -0. _-D.
YOT #7. OF GSR RFACTINNS DURING THE DRVIZS) 0. . 0. 0. 0. 0. ~0e -C. -0, ~0.
LVSG MAR NF GSR REACTINNS (DIG UMNITS) (29) 0. 0. c. Oe - 0. 0. -0. -a. -0. -0.
AVS LENGTH QF BOCLATHS (SECTHNS) . t30) ____1.744__ _ 0.673._____ 1.827 _. 0.751 ._ -0.083 0.955 0.80 9. . -0.23 ¢, __
S.D. NF LFURTH DF BREALTHS {S0CNNDS) (31 0.614 0.254 0.606 0.291 0.007 0.385 0.76 C. 0.05 ©O.
£v3 DIPTRH NF RREATHS (DI6G UITTS) 32y 434.505 202.2R7 292.4936 2584795 142.009 392.G39 c.61 ¢©C. 0.96 ©C.
S.C0. OF U7PTH OF BESATHS (DIG UNITS) _ (33) __406.166 ___ 170.5621 ___ 254.469 212.538 151.697 335.491 0.66 ©O. 1.22 ¢,
T0T NG. OF BREATHS DURING THT DRIVE (34) 387.250 151.342 332.259 161.765 55.000 266.E17 0.88 O. .55 0.
ZRTHS WH® FXH TI¥ 1T, INH TIM (PR CT) (35) 44.431 17.164 44.926 17.656 -D.496 0.95 €. - -0.06 O.
V5 3CTH DCP/HID PATIO (DIG UN/CNY INDII36) - 222.460__ 100.76B8.__ 14B.T12 . 127.069 _ T73.748 0.63 O 0.97 5. _
€2 OF 8RTH DEP/WIN RAT {DIG UN/CNT INDIC(3T) 205.4B6 86,£50 30.263 107.123 76.223 0.66 3. }.!E g.
LEUATH QF DFIVE (SECCUDSY (38) 277C.37% 4317.597 4 51 263.424 29§.a75 ?2.51 z- :'Zi Do
LZW5TH GF D2IVE (FILY FRAvIS) [27) 81€47.375 _2254,45C : : 1.28D zns.lzs 0.5% . SR
CTy T OPTH TR LRI FOR MRV (TL FLM FRM3Y[4C) £26°0.£657  217T.fzl 5¢ efliil C.%E . AR
TiTi0 3T FC ELM FFMS T0 FEAL FLM FRMS  {41) 1.0323 e Reer™ o5 -2.201 1.92 . —T.64 T,
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SIFFIRENCE
- (C6-T61
8 SUBRS
MEAN STD DEV
-1.773 8.288
. =1.750 _.. 8.271
-1.989 8.420
-1.943 8.228
___. =0.C00 . 0.0G8
~2.255 8.691
-2.075 2.879
.. . =0.143 | 0.38%
-0.036 0.061
-0.111 0.124
. =C.734 .. 0.623
-0.167 C.615
-1.314 1.115
_ . -0.010 0.106
-0.200 0.452
4.813 13.999
— 0. .. O
0. 0.
-0.008 6.286
=~12.154 50.543
8.127 366.482
75.821  176.727
e 764464 .. 172,593
. 0.643 2.139
-0.012 0.767
. Da .~ De
0. 0.
C. 0. .
SR | PR « T
3.902 6.748
-5 393 12.611

CTVPILED EVENT STATISTICS S0R ALL SUBJECTS AC¥DSS ALL EVENTS L mRTe
{SULTS OF DISTRIGUTION OF <uf [NCIVISUAL SUSJECT wzies LoZnilM
(al {8} {cH (D) PL/PL AL/ PL
{F-TEST CR BUUN == D.11, C.2Cy S5.2%s Bu8S)_._.__ . _{CG2UP)Y oo L1G2UP}
{T-TEST CF BUOUN == =3.530,-2.26, 2.3&s 3.50) g SuU’s B SUB8S
e e e ___MTAN_ ___STD DEV. MEAN _ STD.DEV. ___

SPD AT THE BEGINMING OF THE EVENT (MPH) (1) 37.283 7.660 3%.156 4,.C78

23 AT THE END OF TYHE EVENT ({~PH) ce 82) 370522 7.609 . 35.272 . 4.545 .
VINIMUM SPTED NURING THE FVINT (MPH) {3) 23.105 2.046 35.094 5.159
VIXIVMUY SPEED DURING THE EVENT {Y“PH) (4) 40.820 7.616 42.763 3.831
SSEED REVS OF 5 MPH PER 25 FILM FRAMES (S)Y.__ __0.021.___ 0.0l4__ __ 0.021.____ 0.013.
LVFRAGE SPEFN DURING THF FVENT (MOH) {6) 37.219 7.777 39.474 4.901
V5 SPO DURIMG THE EVENT (FLH FRYS/SZICY (T) 23.572 3.056 25.647 2.599
£2C REVS NF 2 PRCT PER 25 FILM FRAMES _ {8} ____ 0.278 _____0.224 . _ 0.421 __ 0.262
L0 REVS OF S PRCY PER 25 FILM FRAMES {9} 0.081 0.079 0.118 0.050
TIME T2 IST CO4PLETE ACC LET-UP (SECS) (10) C.124 0.280 0.235 0.311
Lv5 ECCEL POSITICN (PR CT OFPREISSED) (11 .._..10.960 __ 0.S13 _ __11.69% _ .. 0.876 .
TI4 TH 1ST ACC LST-yP QF 3 PR CT (SECS.(12) . 296 0.697 2.063 0.466
wiX PRSITINN NF ACCEL (PR CT NEPKESSEDI(13) 14.745 1.155 156.659 1.509
TIM FNM ACC LFT-UP TD 1ST BRK PRS (SEC)(14) 0.081 .D.114 . 0.C92 - 0.081
TIM TO 1ST RK PPS FRM STRY OF EVT (SEC)(15) 0.417 0.553 0.617- 0.766
VLX AMT 0OF 82K PRFSSUPF [Pk CT OF MAX) (16) 9.210 15.879 4.398. 4.523
TIMZ TD {EP DIST IN SPEATHING (SECS) {17)—_~_ 0. ______O. — 0. .~ . O
TIHE TD WID DIST IN BREATHING [StCS) (18) 0. 0. 0. 0.
LYTRAGF BOELTHING RATE {REF4THS/SEC) {19) £.410 9.163 0.419 0.173
SESUIRCE M. OF LAST MAN EVI MARKER (20 _ .62.31B __ 53.895 ___ _ T4.472 . 62.957. ..
TIVE OF LAST MAN FVT MARKER {SFCS) (21 928.702  430.937 920.574  399.541
TIME AT THE BFEGIUNING NF EVT {SECS) {22} 1122.914 219.948  1047.093 249.565
TI®S AT THI END OF EVY (SECS) {23) - 1136.240 __222.059 _._1059.776 __. 251.527
LEWGTH OF THF EVENT {SECORIS) {24} 13.327 2.315 12.683 2.144
LENGTH OF THE EVENT (FILM ERAMES) {25) 302.871 14.957 303.884 15.373
GS2 BAST RATE FOR THE LVENT (DIG UNITSI{(256) G. 0. .. N « U « P
TIME T3 A GSR CHG DF THF STD AMT (SECS)I27) 0. 0. De 0.
TIVE TN THZ MAXTMUM GSR CHAUGE (SFCS)  (28) 0. 0. 0. 0.
¥aY GSR CHG DURING THE EVY (DIG UNITS) 129y . 0O " Da- - Oa o De
L5 P2SITINN GF THS STR wHL {DSGS) (30) -23.680 4.027 -27.582 4,727
Lyn PATE OF CHAR DF STX WHL (DER/SFCY (31) 129.105 13.838 134.498 20.486
TIME TIC BIG OF ST® INTO A TUN (SECS)  (32).___ _ O.. D._.. 0. . O
vax STR RATE GOING I4TO TUIN {(DEG/SEC) (33) 0. 0. O- [
viY TURN OF THE ST® WHL. {DFGS) (34) 0. 0. 0. 0.
vex STP RATE COMING OUT OF TusnN {DG/SCI35) . _ O. —De. . ©D. —_ 0.
SYEER RFVS NF 5 DEGS PFR 25 FILM FRAMES(36) C.774 £.535 C.746 0.539
STEFR YEVS OF 10 UEG PFS 25 FILM FRAVES(3T) C.316 0.160 c.261 0.141
57282 PEVS OF 15 DI5 PLT 25 FILM FRA¥IS{32Yy . 0.228 0.0S7T . C.290 ___ 0.113 ____
L CF ®TH OF CaD I EVT {EQ FL™ FR™S) (26} o} 32:1.724 15.4615
Tirin NE FQ FLM FLMS 7O 5TAL FLM FEVMS {42} 1.07% C.017
3 DIF RETRIEN STR ANT ST2 CLY2 (DEGS)(41) . 32.532 - 4.857
viv TIF RITWESN STR OEND S§TY LOWP [TE5SI(42) -4F.138 il1.042

NULL HY-C
ST

SDIC)=

SIG

“ve

—e

-5a

—ve

OQ

———77ECT

MULL HYPDTe,
MULC) =¥y (T

SIG.

0.

0

0.
O.
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CouaTLzl Even TISTICS FOR ALL SURJECTS 0SS ALL EVEINTS oo ey
FESULTS 0OF pIsST «an':vw OF THE TNDIVIOUAL SULSJECT MIANS LA EAUM

ra) (8 -~ {C) {2 PL/PL PL/DR DIFFERENCE
{F~TEST CR BOUN -~ 0.1l D.20y 5.004y 8.9%5) ___  ____ [CGRUP) - . L7GRrUP) B {CG-T16)
{T-TIST CR BOUN == =3.504=2.36y 2.326, 3,50) 8 SURS B suas 8 SUBS

. M ... MEAN __ STD DEV_____ MEAN STD DEV ____ _ MEAN STD DEV

SN AT THE SEGINNING OF THE EVINT (¥PH) (1) 37.483 7.222 38.566 5.879 -1.083 4,069
SPD AT THT ENO UF THE EVENT {~PH) 2 37.598 7.374_____ 38.608 __._ 5.522 =1.010 .___ 3.S76.
VINTMUM SPRED DURING THE EVENT [ MPH) 13) 33.239 7.674 34.697 5.761 ~1.458 4.415
VIXIMIN SPEED DUPING THE SVENT (MPH) {(4) 40,926 7.287 41.950 5.690 -1.03% 3.592
SPTED REVS OF 5 MPH PER 25 FILM FRAVES  [5) £.021 0.017 0.016 _____ 0.013___ _0.005 ___. 0.C09
AVIEANE SPEED NURING THF EVFENT {4PH) (61 37.318 T.417 38.454% 5.6%6 -1.136 4.191
AVS SPD NDURING THE EVEMT (FLM FPMS/SEC) (T} 23.736 3.149 24.675 2.523 -0.939 1.840
20T REIVS OF 2 PECT PER 25 FILM FRAVES _ (8) _ _ 0.279. 0.227. 0.370__ 0.135 ___ =~0.090 __ 0.204.
£20 RIVS OF & PRCT DFER 25 FILM FRANMES {9) 0.087 0.082 0.096 0.059 -0.60% C.Ct4
TI¥Z IO 1ST COYPLETEZ ACC LFT-UP (SECSY (10) C.248 0.358 0.140 0.195 0.107 0.215
£v5 ACCEL POSITION (PR CT DEPRESSED) f11) ___10.983 0.790____10.830 _ __ 0.59& ___ _ 0.153 _ 0.583
Ti® TN 1ST ACC LET-UP DF 3 PP CT (SFCS.(12) 1.826 - 0.642 2.274 0.618 -0.448 0.769
vAX PUSITION OF ACCEL (PR CT DEPRESSED)(13) 14.831 1.105 14,883 1.977 -0.052 1.406
TIM FRM ACC LET-UP TN 1IST BRK PRS (SEC)(14) __ _0.0R8 0.126 0.081 _ __ 0.076______0.007 _ 0.11%
TIM IO 1ST RF PKS FPM STRY 0OF EVT {SEC){15) 0.452 0.%521 0.772 0.758 . -0.310 0.247
“AX ANMT TE PRK PRESSURE (PR CT OF MAX) {16} 9. 040 15.894 3.651 4.224 . 5.389 16.408
TIME Tn DFP DIST IN BRFEATHING [SECS) _ {17) C. _ . _ 0. __ 0. . 0. 0.
TIVE TD WID DIST IM BRFATHING (SELCS) {18) 0. 0. C. 0. 0. 0.
AVERASE RREATHIMG RATE (FPEATHS/SEC) (193 C.408 0.159 0.429 0.074 -0.021 ° 0.098
SZJUFNCE NO. OF LAST MAN EVT MARKER . {20) _ . 62.983 __ 58.347____ 92.936 __. 8D.38& _ _-29.953 _ 79.212
TIME NF LAST MAN EVT MAKKFR {SECS) (21 944,012 428.08%4 948.408 382.991 -4.396 511.349
TIME AT THT REGINNING DF EVT (SFCS) {22) 1142.213°  209.795 1113.853 153.175 28.360 140.R82
TIMT AT THE FND OF EZVT (SECS) e e $23)1155.351___ 211.210___112€.814____153.405____ 28.537___141.768 .
LTNGIH OF THE SVLONT (SFLONDS) {24) 13.138 1.925 12.961 1.232 0.177 1.763
LENSTH OF THE EVENT (FILM FRAMIS) {25) 302.568 13.334 302.567 13.464 0.001 0.631
GS® BASE RATE FOR THE EVENT (DIf UNITS)I(26). Co . Oe___ _. 0. Qe ....n_0e _.._ 0.
TIME TO A GSR CHG NF THE STD AMT [SECS)(27) 0. . Qs 0. 0. 0. C.
TIME TO THE HMAXIMUM GSR CRHANGE [SECS) (23) 0. 0. 0. 0. 0. 0.
¥axX GSR CHG DURING THE EVT (DIG UNITSY (29} O, 0. 0. . 0. . 0. _.__ DO
Aavs PNSITION OF THE STR WHL. (DEGS) (30 -24.280 4.166 ~22.829 2.790 -1.452 3.813
LUG RLTE OF CHMG DF STR WHL (DER/SEC) {3n 128.682 12.168 127.869 8.224 0.812 6.660
TIME TO BEG OF STR INTO & TURN {SECSY (32) __  ©O. __ 0. . O. I < N __. Oe _. D
Y STR RATE GAING INTD TURN (NDEG/SEC) (33) 0. 0. 0. O. O. C.
iy TU2N DF THT STR WHL {DESS) (34} C. 0. o. 0. 0. 0.
NMay ST PATE CNMING QUT OF Tu=y (DG/SCI(35) ___ 0. 0. . O. N o 8 _ O. __ O
STZTR REVS OF 5 DEGS PFR 25 FILM FRAMES{36]) ¢.823 0.606 0.563 0.326  0.260 0.463
STTER PIVS OF 1C OFG PER 25 FIL“ FREMES(3T) 0.351 0.199 0.288 0.103 0.063 c.123
€v:I2 TIVS OF 15 DEIG PET 25 FILM FRAMESI38)__  0.248 ___  C,il2_______ £.219 0.062 € 029__ . C.071
13% 2F PTH GF CAR 1IN EVT (FD FLM £xMS) (29) 318,523 12,687 315.338 15.127 -C.P45 3.6%8
SATID TF T FLY FEVS TO RILL FLY FRIMS {40} 1.08¢8 3.0305 1,070 2.518 -C.00% C.7:i%
2% DIF RITLTIN STP OAND S35 (7VE {DIGS)(61)__ 31.640 3,103 31.514 S.764 C.273 _ 5.7.9%
bey S1E FITaRSK STR 24D STR L4¥P {DZG6S1(42) ~41.558 8,726 36.752 12.121 —&.637 17.%55

CY et Uy
.

SATE L C8/YE/TY

——-FTEST--=
NULL KYTITH

2T

SIG

Nl ”Y“"”
¥ULCI=MUT)
T SIE..
~0.70 Oa
~Q0.67 _Qa. .
-0.87 O.
-C.69 O.
1.28 0.
~-C.72 0.
-1.35 0.
_._’1017~Ov___.
-0.38 0.
0.69 0.
C. 69 0O, __.
-1.54 Q.
~0.10 O.
. 0.15 0. __
-2.36 0.
0.87 0.
~0e ~Ce _
-0 -0.
~0.57 0.
_.~1.00 Oe
-0.02 O.
G.53 0.
0.53 Oa._.
0.27 0.
0.01 0.
~0e -0 ——
-0 -0
~0a ~-0.
-."‘0- ‘0-_...._
~1.01 0.
.32 ©O.
-0. -C.
-0. -0.
-0. 4"0.
~0. ~0e __
1.55 0.
1.26 C.
1.0 0. __
-T.87 C.
~Cl.54 Ce
-2.13 c.
~2.70 (.

—e e TTES T
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Az5U0LYS Cr OIS
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[

(S {8} (Cy {01
{F-TEST (R RLUN == Cually 9.20y 5.00y §.89%5)
{T-TEST CR BOUN ~- =3,52,-2.36, 2.356, 3.50)}

SPD AT THE REGINMNIMNG DOF THE EVENT {(HPH) (1)
S5FT AT THE END OF THE EVENT (MPH) ... £2)
VINIMUM SPTED DURING THE EVANT (MPH) (31
MIXTYUMY SDZED DURTNG THE EVENT { MPH) (4}
SPLEID REVS OF 5 MPH PER 25 FILM FRAMES. (5)
LVELAGE SPUEN NURING THF EVENT (MPH) {61}
LUG OSPD DURING THE EVENT (FLM FRMS/SECY (7)
222 MEVS DT 2 PRCT PER 25 FILM FRAMES . (8)
2LC P%V¥S QOF 5 PACT PER 25 FILM ERAMES {(9)

IYE TO 1ST CO™PLETE ACC LET-UP (SFLS) (100

~

¥5 ACCEL POSITION {PR CT DEPRESSED) f11)
I T 1ST ACC LET-UP 00F 3 PR CT (SECS.(12)
¥IX POSITION OF ACCEL (PR CT DEPRESSEDI(L3)
TI% FRM aCC LET-YP TO 1ST BRK PRS (SECI(14)
TI% TO IST RR PRS FR™ STRT OF FVY {SECII1S)

MAX AvT CF RARK PRESSURE (PR CT NF MAX) (16)
TIYE TO DEP DIST IN SREATHING (SECS) -(17)
TIME 7O WID DIST IN RRFATHING {SiCS) (13)
~VERAGE BCEATHING PATE {RREATHS/SEC) (19}
STTUIZNCE N2. OF LAST MAN EVT MARKER . (201}
TI¥Z OF LAST MAYN FUT MARKFR {SECS) t21)
TIME AT THE BEGINNI'IG OF EVT (SECS) (221
TIME AT THE END OF tVT (SECS) {23)
LFNATH AF THED FVENT (SFCNNNS) {24)
LENGTH NF THE EVENT (FILM FRAMES) (25)

GSR BASE RATE FUR THE EVENT (DIG UNITS)(26)

TIMZ T0O & SR CHG OF THE STD AMT (SECSI(27)
TIMF TO THE “AXTIMUM GSR CHAMGE [SFCS) (28}
¥AX GSR CHG DURING THE ©vT (DIG UNITS) (29)
A&yG POSITION OF THE STR WHL (DEGS) {30)
LVv5 RATE OF CHG OF STR WHL (DEG/SEC) {31)
TIME ¥O BSG OF STR INTOD A& TURN {SECS)  (32)
MAX STR2 RATE GNING INTO TURN tDEG/SEC) (33)
wiLX TURN NF THF STR WHL (DEGS) {34)

vy SI% CATE COMING CUT OF TueN
STZFR FEVS OF 5 DEGS PFR 25 FILM
TTFR FEVS OF 10 D6, PFC 25 FILM
TTe® FEVS GF pre 25 FILM
= DF PTH DOF VT (EQ FL™M F
LTV ONTE ED OFLM M3 TO REAL FLM F
{

{DG/SC){35])
FRAVMES(36)
FRAMESEZT)
FRAMES({33)

(279}

- o (Lf_\)

WO DIF RETWECN 2D STe (owp

EnD STR Uivp

LY DIF SETWLTN

£ s

BL/PL L/ 0R
e JACGRURY L UIGEUPY
8 SUBS 8 SURS
e WMEAN ___ STD DEV ____ MEAN __STD DEV
37.525 7.376 37.256 5.87¢9
e 370675 ______T7.561______37.289 ____ 6.03¢4
33.173 7.844 32.364 5.738
41.011 T.424 41.325 6.342
. 0.021 —__.0.017 . 0.038 _.__ 0.037
37.343 1.576 37.030 5.625
23.831 3.283 25.618 3.274
oo Q272 . 0.223. 0.347 ___ 0.154&
0.C84 0.032 0.099 0.C59
0.224 G.388 0.127 0.177
——10.943 ____ 0.805 ___. - 1}.304___ 0.868
1.886 0.750 2.416 0.638
14.864 1.068 16.945 l.61%2
- 0.093 ___ 0.127_.___ 0.063 _ 0.C49
0.493 0.629 0.493 0.553
9.407 15.855 6.952 4.533
- O. — 0. —- 0. 0.
0. 0. 0. 0.
0.413 C.160 G.380 0.183
— 65.756.....59.863 _ T5.479 .. 47.942
285.959 424.831 1025.338 159.740
1181.599 162.447 1141.276 87.944
—1195.142___163.880__.1154.219 ____ B88.791 ._.
13.543 1.845 12.943 1.494
312.509 16.320 312.645 10.384
— Da._. Oe . 0. _.___ O
0. [¢18 0. 0.
0. O. 0. 0.
—_— 0- - ——— 0. — 00 - - 0.
-24.344 4,152 -26.T44 12.269
128.975 12.963 156.913 60.233
- —.. Qe 0. e Ge .. 0.
(118 O. 0. - 0.
0. 0. 0. 0.
— 0. - 0. — 0. e 0.
0.833 0.650 0.963 0.608
C.249 0.209 C.373 0.171
- Ge246 __  Dl11% _ Q.256 0.1C8
32E.R35 15.171 33C.027 11.154
Tal5E T.207 Te LLT Ga508
—~ 3i1+53%4 _ _ z.liC. ZR.452  _1%.17¢
-35.313 7.582 —-&z2.887 12.326

oo Da

DIFFERENCE

. (CG~-T6G)
8 suss
.. MEAN _STD DfV
0.269 9. 464
e 0a.2R6 10.033
0.RC9 10.103
~0.314 10.01¢

— =~0.018 _ . 0.035

0.314 9.549
~1.788 3.5R3
—_=~0.075 __. . C.102
~0.01l6 0.024
0.0S97 0.317

_ =0.260. . 0.883
~0.530 ¢ 0.477
~2.081 1.518

0.031 0.094
0.C00 . 0.371
2.455 14.SC5

. 0. . 0.

0. 0.
0.033 0.305
- ~9.723 65.233
-39.380 415.030
40.323 223.106
. 4D.923 _225.070
0.600 2.362
~0.135 1.001

— . 0.

0. 0.

O. 0.

— 0. - N 0.
2.400 16.854
~27.938 68.423

—. 0O. __ DU.

0. 0.

o. o.

.. 0. C.
~0.030 0.919
~-0.025 n.29
~1.520 C.037
~1.162 2164
~{.lC4 D.Ti3
~5,5%9 1:.575

34575 14.33¢

SRTE § CS
e I B e e R
KULL HEYTZTH NGLL BP0 Tu
SOICY=ST{T) RU(C)=RU(T)

F S1G T SIt
1.57 O. C.07 O
1.56 0D. 0.0 0. __
1.87 0. .21 O,
1.37 0. -0.08 O.
C.20 -C.C5 -1.33 0. _
1.63 ¢C. C.C8 C.
1.01 0. -l.32 0.
1.8¢ Ceo _. ~1.95 0. _
1.94 0. -1.10 0.
4.833 Q. 0.81 O.
0.86 C. -1.08 0. __
1.38 0. ~2+.94 ~C.0F
0.44 QC. -32.63 -0.
6.57 2.05% C.66 0.
1.30 0. .2C O.

12.23 C.01 O.44 O,

-C. -0a . =C. -0 __._

-0. -0 -0. -0,
c.76 OQ. C.29 C.

1.56 C. ~0.39 0. __
7.07 0.¢CS -06.25 O
3.41 0. 0.48 O.
3.41 0. .. Cat48 O. ___
1.53 0. 0.67 O.
.99 GC. -0.36 O.

’0. —0. —_— ‘0. - -OQW
-0. -0. “Da ~0e
-0. -0. -C. -0
-0. ~Ca . =-0C. -De ._
0.11 -C.C5 0.59 O.
0.05 -2.01 -1.08 9.
-0. “’0- - '0. —00‘_
-C. ~0a ~Ca -0,
-0. ~0. ~0a -Je
-0. ~0e -0, -0e ___
1.14 C. -G.09 C.
1.49 C. -0 2 0.
1.13 Z. -Caf Ce .
.83 . -1.086 .
D.77T . -n.f1 Te

L% =102 ~1.10 0 C.

.28 Z. Cefb GCo



IST

STHAILED DRIVE STATISYICS 772 LLL SU3JECTS SiTE® QR Is/TY
(&) {2} {cy (o) /2L DIFITRENCE e TEST
{T=-TIST CR 37UN == 5.25, 7.35. 2.87, 4.27) {233uP) (C5-T5) NULL <YM
{7-TZST CR BOUN == =~2.55¢~2.13y 2.13y, 2.55) ’ 15 SuU’S 16 Suas XLy =muLT)
- MZAN STD DEV HEAN STD D=V F S15 T S16G
AV5 SPIED 2URING THI DRIVF (424} 11y 26.812 7 S.158 T 24.622 5.061 0.1391 £.5¢5  1.06 . 0.11 O.
€.J. MIF SPEZD DUIING THE DIIVE [¥PH) (21 5.553 2.750 5.597 2.035 9.256 3.421 1.83 5. 0.28 0.
B3 SPD MURING IHE DRIVE (FLM FRMS/SEC) (3)  23.401 __ 2.334 _ __ 23.6D2 _ &.917 -0.200 4,851 0.23 =3.21 -~C.17 0.
SPIED REVS OF S MPH PFR 25 FILY FRAMIS {4) 0.2590 £.833 £.220 0.576 9.031 1.112  1.5& 0. .11 9.
LV5 ACCEL POSIVION (Px CT OEIPPESSHED) {5) 7.954 6.230 5.528 2,021 2.035% 6.958  4.25 £.01 1.16 0.
5.2e 0OF ATTEL POSTTION (P2 CT DEPRESSEDILG) _ "2.658 ___1.079 _ _ 2.567 __ 1.039 _  0.101 _  1.i28 1.08 5. 0.35 0.
L2C REVS ZF 2 PRCT PER 25 FILM FRAMES (N €.159 0,111 0.147 0.084 - 0.012 0.295 1.72 ¢C. £.69 0.
£22 REVS TF S PRCT PER 25 FILM FEAMES {8) £.040 0.033 0.043 0.042 -3.003 0.933  D.50 9. ~C.26 0.
N2. NF 33K PRESSES BU2TING THS DRIVE 19y 5.500 _ 7.7056 ___ 6.500 7.986 _  =1.000  7.730 0.93 o, ~0.50 0.
¥i¢ PRESSHAE DUYRING BIK PRS (PR CT “AX)I{10) 15.119 18.353 12.781 14.716 2.337 18.712  1.56 O. 0.48 0.
LVIFLGT STEZOING WHIEL POSITION {DEGSY (11) -3.767 7.322 -5.252 B.734 1.485 3.024 D.69 9. 1.90 0.
V5 TIME AST STR REVS OF 5 PR CT (SECSI{12) _ _ 0.215 ___1.41% _ _ 0.719 _ 1.Ss1 . -D.S04 2.509  0.82 0. -C.78 O.
75 CIF BETWEEN ST £4D C04P [DEGS) (13) T25.351 2.3132 24.332 1.213 1.049 2.549 3,72 ©.35 1.58 O.
5.7« OF DIF SETWZEN STZ AND CN¥P (DEGS)I(14) 23.154 13.811 21.551 5.216 1.613 13.537 7.01 2.91 - O.45 O.
X:X 9ATZ DS CHG OF STEE2ING (DEGS/SSCY (15) | 223.576 _ 437.1385 _ 267.956  396.591  -44.390  536.335 1.21 2. -0.32 O
STEER REVS OF S DEGS PER 25 FILM FRAMES(16) 0.477 D.287 . D.537 0.349 . =3.059 0.287  0.57 9, -0.8) Ou
STEER DEVS OF 10 DEG PER 25 FILM FRAMES{17) 0.224 9.125 0.262 0.133 ~-0.038 0.068 0.82 O. -2.17 -C.05
X TIME 2ETT STR REYS OF S DEGS [SECS) (18) 61.1C8 _ 75.083 __ 50.457  69.724 10.641  109.778 1.16 ©. 0.38 0.
av3 STR PATE GNINA INTO CRVS (DFG/SECY (19) 0. 0. 0. 0. 0. c. -0. =0. -0. =9
LV TIM FTu STRY OF STR TQ MAY STR {SECI(29) C. 0. 0. 0. 0. - Da -0. -C. ~0. -9,
AV SPD CH5 NYAING 200 FT BSF TURN (XPHI(21) _  O. 0. - D. . 0. 0. . De -0. -3. ~0. -J.
AV3 S$PD CM5 DURING TUPNS ([4PH) 122 0. 0. 0. 0. D. 0. -0. -C. -0.  =2.
2V SPD €H5 DURING 200 FT AFT TURN (MPH)(23) 0. 0. 0. 0. A De 0. -0. -2. -0. -0.
TIY FRM ACT LET-UP TN STRT OF TRN (SECI{24) __ oO. 0. 0. 0. _0e 0. - =0. =8,  -0. -0a
TIM FPM END CF TRN TN ACC PRFSS (SECS) (25) o. 0. - D. 0. 0. 0. -0. ~0. -0. -0.
&v5h G6S? BASE FATF DUP DAV {DIG UNITS) (26) 0. 0. 0. 0. 0. 0. -9. -n, -0. -N.
2v5 ™RIFT SF GSR RASE PATE (D16 UN/SECHII27) _ O. _ O._  ___ Da . 9% 0. __ Oa -0, -z -0. -0.
TOT NJ. OF GSR REACTIONS DYRING THE DRV{28) 0. 0. 0. De De C. -0. -C. ~0. -0
4V5 MAS DF GSR REACTIONS (DIG UNITS) 129) 0. O. 0. 0. D. 0. -0. ~-C. -0. -5.
AY3 LENSGTR N% SREATHS {SSCANNS) €30y _  1.882 __ _ 0.311 ___ 1.992 _ _ 0.353 . =D.110 0.495  0.78 ©o. ~0.86 O.
S.De DF LENGTH OF BRFEATHS {55C3%DS) (31} C.559 2.158 D.685 0.401 -3.126 D.45¢ 0.17 -Z.01 =-1.07 o0O.
Ev5 DEPTHM 0O0F BIFATHS (DI6G UNITS) (32} 370.438 83.175 380.953 ©  87.795 -10.525 75.206 © 1.05 ~. -0.5%4 0.
S.J. NF DIPTH OF RRELTHS [DIG UNITS) (33) 263.745  133.259 280,562 81.592 -16.816 142.114 2,55 o, -0.45 Q.
TOT N7. OF BPZATHS DURING THE DRIVE (34) 453,937 85.455 472.375  111.266 -18.437  132.071 0.59 OC. -0.54 0.
£3THS WHR SXH TIM LT. INH TIN (PR CT) (35) 45,794 7.127 49.078 5.044 -4.284 7.319  2.00 &¢. -2.27 ~23.95
Lv3 32TH JEP/WID RATIN {DI6G UN/CNT IND)U35) 203.402 _ &4D.E99 __ 168.4256 45.000 4,976  36.056 5.83 ¢, 0.53 oO.
$9 0F 8274 DEP/WID RAT (NI3 UN/INT INDI(3T) 143,075 £4.255 144,330 41.590 -1.256 67.453  2.3% <, -2.07 0.
LENSTH OF DRIVE {SECONDS) {3%) 251¢.5¢C 332.655 2775.582  B571.728  -26%.082  S21.72 2.34 -2.35 ~1.73 o0,
LINSTH NF DRTIVE (FIL¥ FRiucs) {39) 582447.625 £353.555 5£3025.250 4011.264 —4575.625 TFSSL.E1% 2.27 -, -2.23 -".7%
LEN GF PTH CF LAF FNR DAV [0 FLM FPMSI{4D] 66524.53f 57¢T,754 T1552.533 4537.22° LR el T.8r o, -7.7% -7 ¢
TiTI 3T FQ OSLM FRYS TC RTAL FLM FRAMS (41 1.13¢8 o 1.135 J.214 L.20% 2.5 -, .32 c




(AR

CISPILED SRUVE STATISTICS FOR ALL SURJECTS

(1) {3) tC 0
1F-TIST IR OBIUN --  £.25, 0.23, 2.8T, 4.07)
iT-TEST CR BOUN == -2.95,-2.13, 2.13, 2.55)

VS SPIED DURING THE DPIVE (KPH) (1}
SeJ. C©F SPLED DURING THE DIIVE {MPH) (2}
A¥5 520 DURING THE D2IVE (FLM FRMS/SEC) (3)
SPZFD RFVS NF 5 MDPH PER 25 FILM FRAMES (42
W5 ACTEL POSITION {PR CT DEPRESSED) {51
S.3. OF ACCEL 29SITICN (PR CT DEPRESSEDI(S)

£I2 REVS 0OF 2 PRCT PFR 25 FILM FRAMES (N
4T7 2EVS OF S PRCT SER 25 FILM FRAMES (81
iYe CF ERXK PPESSES DURING THE DRIVE {9}
HL: =R'ss 3T DURING B2K PRS (PR LT 4aXx){10}
SE STZERING WHEEL POSITION (DEGS) (11}
rru' BET STR REVS OF 5 PR CT (SECSI112)
OIT RAETWECY STR A%D CNYP (DEGS) (13)
OF DIF BETWEEN STR AND COMP (DEGS}{14)
RATE OF CHG OF STFEPING {NEGS/SEC) {15)
ER REVS NF 5 DEGS PER 25 FILM FRAMES{18)
STZER REIVS OF 1D DEG PER 25 FILM FRAMES[17)
¥iX TIMZ BET ST REVS OF S D=GS (SFCS) (181}
2V3 STR RATE GOING INYD CRVS (DEG/SEC)Y 119)
AV TIM FRM STRT OF STR TO MAX STR (SEC){(20)
AV SPD CHG DURING 20C FT REF TURIN (4PHI(21)
AVS SPD CHSG DUZINSG TUONS (MPH) (221
2V SPD CRG CURING 200 FT AFT TURN (4PH){23)
Ti% FRY ACC LFT-UP TO STRT 0F TRN (SECI(24)
TIM FPY END PR TRAN TD ACC PRESS {SECS) (25)
2V5 S BAST PATE DUR DIV IDIG UNITS) 1(26)
295 DRIFT SF GSR BASE RATE (DIG UN/SECI(2T)
TNT NJ. DOF GSR REACTINNS DURING THE DRVI2B)
ay35 MAG OF GS2 RTACTICONS {DIG UNIYS) 29}

«, € %

f' ”» J il u?"‘
[ ] ki

¢S LENGTK 0OF BRFATHS (SECINNS) (30)
S.N. NF LEUGTH OF BRFATHS (SECINDS? (311}
V5 DEIPTH DT RPFATYHS (DIG UNITS) (32)
S<.2. 0% DTPTH DOF BREATHS (DIG UMITS) {33)
T2T NO. NOF BREATHS DURIMNG THFR DRIVE (34)

82THS WHR EXH TIM LT,
Lv3 BRTH DIP/WID RATIN (NIG UN/INT INDI(35)
$7 NF RRTH NBIP/RIND FAT {DI6 UNJONT INDM(3T)

LZ&NATH 0F DITVE (SECTNDS) (22}
L2574 OF DRIVE (FIL¥ FRAVES) {325
LEy ©F PTH 5F TAT FoR DRY [EQ FLM FRMSILSD)
LTI 3 OEQ FLM FRM3 TO RETal FL™ FRMS {4l

INH TIK (PR CT) (35)

[N}
La) 1=
o o

N
AP 3

. 1.079

54771
' L53uP)
is SU3S
NEAN STD DEV
26.812 5.198
5.953 2.753
23.401 __ 2.336 _
0.250 0.839
7.956 6.230 -
2.5568
0-159 1
0.040 0.033
. 5.500 7.7 _
15.119 18.353
~3.767 7.322
0.215 _  1.414
25.351 2.339
23.164 13.811
.223.576 _ _437.185
0477 0.287
0.224 0.125
61.108 75.053
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
0. 0.
6. O
0. 0.
0. 0.
1.882 0.311
£.559 0.168
370.438 ©3.175
253.745 - 130.253
453,937 85.465
44,794 T.127
203.402 40.899
142.075 £6.256
2516.550 32.659
58447.525 2i3.5%5

ALCL AN DIFFFRENCE
ETGRUPY (C6-751)
15 suss 16 Suss
MEAN STD DtV KEAN STD Dty
24.536 3.601 0.278 5.5°5%
6.189 2.199 =J.236 2.410
22.753 3.741 C.5648 3.501
D.D38 0.020 0.212 G.837
T.605 6.050 0.359 8.517
3.531 1.754 _=0.863 1.587
6.237 0.214 -0.C73 0.1856
0.07¢ 2.05¢ ~-0.030 C.C5¢
11.5625 12.519 -5.125 11.15%2
12.734 11.068 2334 15.233
-3.445 T«370 -0.323 3.452
0.323 D721 -0.108 1.68%
25.022 2.423 0.329 . 3.578
25.096 3.700 -1.933 16.506
322.125 _ 355.306 ~98.549 £54,.6389
0.687 0.5621 -0.210 D.551
£.299%9 0.171 -0.075 0.132
116.230 -201.596 ~53.122 221.228
De 0. Oe 0.
0. 0. O. 0.
oL 0. 0. 0.
0. Oe 0e° 0.
0. © Do 0. 0.
0. 0. _ 0. _0e _
0. 0. D. . 0.
O. De D. D.
0. _ _ _ 0. 0. Do
0. e D. C.
O. Q0. [+ I8 O«
1.96S 0.090 -0.083 0.316
0.566 0.089 -0.0026 D.1564
365.991 65.982 43447 Q3.5614
262.592 68,623 1.153 112.825
4£67.125 86.895 -13.187 135.620
4T.651 3.645 -2+ 857 6.89%98
162.372 35.980 11.030 45.559
147,393 34.703 2.5%81 57.1%1
2761.375 453 .347 ~244.8375 535.783
61165.437 1636.338
L£CLT2 257 1%1x.221
1.135 S5.014

———FTISTo
NULL 4Yd3T a4
SDECi=571T)

'”LL «v>ﬁr4



€ST

CCHPILED EVENT STATISTICS TOR ALL SUBIECT
FZSULTS COF DISTRIBUTICN OF T¥EE IXDIVIDUAL
£y {m tCc) (2 : G
[E-TEST TR BOUN == D.25, 0.35, 2.87, 4.07} {ce
L7-TEST C2 BOUN -= -2.95,-2.13s 2.13, 2.355) 16
- _ REAN
S>3 AT TYE BEGINNING NF THE FVINT (%PH) (1) 23.%85
SP3 AT THI END OF THT EZVENT (™OH) 2y 22,477
HINIMIM SPEED DURING THE EVENT {M4PH) (3} 18.882
MIXTMIM SPIED DURING THE EVENT, {KPH) {4) 29.342
SPEED RIVS OF 5 KPH PER 25 FILX FPANES (5) _ 0.256
AVIRAGE. SPEED DURING THE EVENT ([PH) te) 23.717
AV5 S2D NURING THE EVFNT {FLM FRMS/SEC) {7) 24.296
£20 REVS ©F 2 POCT PER 25 FILM FRAMES (3) _  0.134
222 REIVS GF 5 PRCT PER 25 FILM FRAMES  (9) 0.037
TIME 70 1ST COMPLFYE ACC LET-U? [SECS) {12) 1.079
E¥3 aCZ:ZL POSITICN (PR CT DEPRESSED) (11 7.353
TI% T3 15T ACC LET-UP OF 3 PR CT (SECS.E12) 1.226
HiX POSITION OF ACCEL (PR CT DEPRESSED)I(13) 10.436
TI% FRY 8CC LET-UP TO 1ST RRK PPS {SECI{14) -0.125
TI% T0 1ST BR PRS FRM STRY OF EVT (SECIL1S) 0.331
PAX 44T 0F 82K PPESSURE {P® CT OF MAX) (16) 4.750
TIMS TO NEP DIST IN BPEETHING [SECS) amn © 0.
TIME TO WId DIST IN BREATHING {SECS) {18} 0.
¥EPAGS RITATHING RATE (RPTATHS/SEC) {13 0.517
STIUFNCZE N2. 'NF LAST MaN EVY MARKER (20} 165.767
TI¥E OF LAST MAN EVT MARKER (SECS} {21}y 1191.336
TINE AT THT BIGINNING OF FVT {SECSI t22) 1243.459
TIME AT THZ €4D OF EVT {SFCS) . {23} 1256.954
LENGTH GF THE EVENT [SECOKDS) (25} 13.495
LINGTH OF THE EVANT [FILKW FOAMES) {2%) 312.504
fS} RASE RATE FOR THE EVENT (DIG UNITSI{26) _ 0.
TI4E YO A GSR CHG DF THE STD AMT (SECSIL27) 0.
TI¥E T3 THZ MAXIMUM GSR CRHANGE (SECS)  (28) c.
‘wax GSR CHG DURING THE EVT {DIG UNITS) $29)  O. e
£V PASITINN OF THE STR WML {DE5S) (30} -4.48%
£V RATE OF CKS OF STP WHL (DEG/SEC) 31 142.023
TIME TN 3FG OF STR INTQ & TURN {(SELCSY  [32) o.
%ix STR RATE GOING INTO TURN {DEG/SEC) (33) 0.
MAX TURM OF THE STR WHL (DERS) (34) 0.
My §TR 2ATE (NMING DUT NE TuaN {DG/SCIL35) o.
STTER IVS NF 5 DEGS PER 25 FILM FRAMES{35) 0.500
TITR TVS OF 10 DEG PER 25 FILX FRAMZS(3T) €.272
STIER REVS 0F 15 DEG PED 25 FILM FRAMIS([3E) €.180
LEN . \ EVT [FC FLM FRMS) (29) 356,528
RS 5 T2 RFAL FiLV¥ FRuS (40D) 1.164
B 5 D STR TP [LEGSY(41) T4.202
vey % D ST’ L{ITHP (DEGSI(42) 111.324

5.506
5.85%
6.637
5.5649

_ 0.931

6.319
2.9438
0.108
0.C39
0.582
€.150
0.738
6.636

0.433
5.365
0.
O.
8.077

. 83.895 _
188.150

155,864

_ 158.401

1.816
9.545
0.

9,243
17.236
0. .

.

AN s
.

.
[N N GRS

[Sale B &)

(S IRLN LN RS INNG )

. 0.28%

SR
{T3RLP)Y
15 SUB8S

MEAN  STD DEV
22.859 4,326
23.175 3.585
18.229 5.367
28.818 L.143

0.207 - D.630
23.072 4.0%¢6
24.094 " 5.523

__ D.134 _ 0.079

£.03% 0.040

0.%914 0.593

5.540 - 2.943

1.452 la117

8.675 3.905
-0.006 0.295

0.5611 - 0.B79

5.271 5.809

D. 0.

0. 2 I

0.473 0.078
134,225  Bl1.9%6

1162.650 260.751
1219.018 233.254
___1233.069 _235.446
14.050 2.610
312.108 8.910

0. D.

0. Oe
O 0.
-T7.747 9.658
140.994 17.181

D. __ __ 0Oe. _

D. 0.

0. De

0. 0.

0.630 0.376

0.297 0.152

0.214 C.098

286,310 12.821

1.150 G.C22
Tr.214 2.1563
11£,55% 12.237

W

W oor Q) -y

IR

.

AN A Y ) L

[N
QD m

6.217
6.213
B.215
S.75%
1.162
€5%
-<v8
C.Cs’5
0.C325
0.%921

" 6.B87

0.276
T.2¢98
0.383
G.521
5.542
0.
C.
0.111
107.424
157.766
158.587

160.9061

1.731
1.369

.
- w0

[ARERVATR & BN ¢ o)

LY
~Jan tIan ()(

(“J‘*C‘)\,ﬂ()(

™
o ot

1.87
2.17
1.53
1.86
2.18
2.39
0.22
1.89
0.96
0.96
4.37
0.64
2.89
0.93
0.24 -
0.85

-0.
0.98
1.05
0.52
0.45
0.45
0.48
1.15
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A1

ISMPILED BVENT STATISTICS FOR ALL SU Eot e R A YIN . TETI e 375470
FIIULTS CF DISTRIBUTION OF TRE INDIVI: o ‘ : :
(&) {s) {C) (D} NS /PL ELC/AR CiFroReENLE ERR R -SSP o S5 8 Jupup
{F-TE8T CR 20UN ~~ 0,25, 2.25, 2.27, 4.07) - HLSRUP) _ {73RuUP} (L6-15) HWJOLL KYPITH O WNULL RYISTH
(7T-7EST CR BCUN == -2.95,-2.13, 2.13, 2.95) 16 Suss 16 SuBS 1% Su3s SOEZI=371T)  Mu({li=wj(T}
.. ... HEZAN STD DEV _ KEAN _ STD DEV _  XE&AN - STD DEY F S15 T SIG
SPD AT THE BEGINNING OF THE EVENT [%PH) (1) 24,053 5.951 23.742 3.011 0.212 6.8 3,91 2,25 c.1a 9.
S27 AT THT END OF THE EVENT (4PH) (2) ° | 23.53¢ __ 5.053 __  23.T11 _. 2.809 | =3.17T | B.46T  &.66 2.71 -D.11 o,
¥INTVYM SPEID DURING THE EVENT [MPH) {3 18.982 6.5638 18.921 2.737 0.062 7.705 S.28 3.01 ©€.0%1 oO.
KiXTMJM SPEED DUPING THE EVENT (HFPH) {4) 25.405 5.682 27.678 2.843 1.727 5.485 &4.00 9.35 1.22 O.
SP7SD REVS DF 5 MPM PED 25 FILM FRAMES (S} __ 0.262 __ 0.520 ___ 0.024 _._ 0.0l4 __ 0,233 . 0.922 66.50 ©05.0! 1.03 O.
LVIRLGE SPTICD DURING THE EVENT (HPH) 16) 23.521 5.985 23.452 2.659 0.158  &.%40 4.38 9.31 ©0.10 O.
EV3 SPD DU ING THE EVENT (FLM FRHS/SEC) (T) 24.235 2.954 23.476 . - 3.239 “0.759 2.365 D.B% 3. 1.26 0.
AL REVS ©F 2 PRCT PER 25 FILM FRAMES  (8) __ 0.13%¢ ____0.109 ___ 0.270 __  0.321 _ -0.136 0.316 2.11 =-%.21 -l.5T7 O.
£I7 REVS OF 5 PRLT PER 25 FILM FRAMES {9} 0.035 0.038 0.059 0.0456 ~0.023 £.043 £.70 ¢C. -2.C5 0.
TI¥E 7D 1ST COYPLETE ACC LET-UP (SECS) (10} 1.078 0.599 0.918 c.718 0.150 1.526°  0.70 ©°o. 0.62 9.
Av3 ACCFL POSITION (PR CT DEPRESSED) €11} T.37% . B.1T3 _ | T.345 ° 6.197 8.029 8.49%  0.99 . c.01 0.
TI% T2 1ST &2C LET-UP GF 3 PR CT {SECS.{12) 1.204 0.702 1.298 0.761 -0.093 0.710 5.85 0. -0.51 o.
FIX POSITICN DF ACCEL (PR CT DEPRESSEDILI3) . 10.450 5.515 11.866 £5.970 . =1.&17 B8.276 0.S0 0. -0.55 9.
TI¥ FRY 2lC LET-U? TO 1ST BRK PRS {SICH(14) .=C.115 _ 0.284 __ ~0.057 _  0.217 __ -3.058 _  0.259 1.79 O. -0.83 0.
T14 TP 1ST 3R PRS FR¥ STRT OF EVT (SEL)I(15) . 0.32% D.612 0.683 T 0.55%8 -9.359 0.421 0.53 OC. -3.30 -2.901
MLy AMT CF B3K PRESSUPE (PR CT DF MAX) {16) 4,701 . 5.401 9.462 9.438 -4.751 8.5816¢  D.33 -2.35 -2.14 -0.C5
TIME TD DEP DIST IN 3REATHING {SECS) (17) 0. b 0. _. 0. . 0. -0. -Zo. -C. -9.
TIMZ TO WID DIST IN BREATHING (SECS) {18} 0. 0. 0. 0. 0. 0. -0. -c<. -0. -0.
AVSAGT BIZATHING RATE {BREATHS/SEC) (1) 0.516 0.075 0.480 0.94D 0.038 0.083 3.648, 0.25 1.68 0N.
E2JINCE ND. DF LAST MaN EVT XARKER. {20} 165.268 _ 83.476 _ 111.715 55.337 53.553  135.303 2.28 OC. 1.53 0.
TIME OF LAST ®AN EVT MARKER {SECS) {213 1182.438  185.438 1153.585  215.229 29.413  162.409 0.75 G. 0.70 0.
TIXE AT THE REGINNING OF EVT (SECS) (22) 1235.542  155.991. 1208.778 174.220 26.754 153.549 D.81 O. 0.69 0.
TI¥S AT THE END NF EVT (SECS) . $23) . 1248.826 _ 158.318__ 1223.396 _ 174.886 __  25.520 _ 149.978 0.82 ©. 0.66 0.
LENGTH OF THZ EVENT [SFCZNDS) 124) 13.284 1.551 14.528  2.652 ~1.24%4 1.848 0.34 -2.05 =-2.61 -0.0%
LENSTH OF THE EVENT (FIL™M FRAMES) {25 308.597 11.4%6 308.208 11.322 - 5.389 0.673 1.02 O. 2.24 0.35
G531 BASE RATE FOR THT EVFNT (DIG UNITSI(26) -  O. 0. _. 0. __ 0. .. 0. . 0. -0. ~3. -c. -0.
TIME TO A GSP CHG OF THE STD AuT (SECSM{27) 0. 0. 0Da 0. 0. 0. -0. =3. -0. -O.
TIME TO THF MAXIMUM GSR CHANGE (SECSY (28} - o. 0. 0. 0. 0. : 0. -0. =-3. -0. -0,
%aY 5S CHL DURING THET EVT (DIG UNITS) (29) 0. B ___ 0. T .. De _ 0. -0. -0, -0. -0.
V3 POSITION OF THE STP WHL (DEGSI (30} -2.789 8.501 -5.188 8.593 2.399 5.970 0.98 9. 1-56 Q.
&v3 PATE DF CHG DF ST WHL (DEG/SEC) (30 141.605 17.233 143.082 -21.754 -1.477 13.871  0.63 3. -0.41 0.
TIME 70 BE5 OF STR INTD & TURN {SECS) (32} 0o . __ 0e .. @R . 0. 0. -b. -tT. -C. -0.
XX STR BATE GIING INTD TURN {DEG/SEC) (33) 0. 0. O. J. 0. -0. -C. ~0. -0.
~2x TJRIN OF THE STR WHL (DEGS) (34) - 0. 0. 0. 0. o. -0. -0, -0. -0.
wix STR RATE COMING 0OUT OF TURN ING/SCI{35) O. ___ 0o, _ . 0. _._ 0. __0o. -0. ~-%. -0. -O.
SYEEP PEVS NF § DEGS PER 25 FILM FRAMEIS{35) 0.502 D.453 0.790 -0.188 0.528  0.5& 0. -1.20 o.
C® 10 TS5 PER 25 FILM F2'~'5(=7) 0.274 0.14%4 0.253 ~0.079 £.145  D.8T oo ~2.10 0.
S NF 15 DEZ PIZ2 25 FILM FRAMIS{: 8.189 €.730 L2466 -0.0560 C.050 0.4 . -2.54 -r.33
. EVT (EQ FLK FEMS) (39) 384,717 14008 2820338 -3.223 A4,31% 1.1 I3 -Z.?23 T.
TO RTLL ELK¥ FRMS {401 i.lce e ~.138 £.205 J.218 0 1.77 T, .C3% D,
N5 STR COHP [DIGS)MI4L) TL.T45 4,857 T2.944 2.721 ©.753 0.6 I, 1.51 &,
ENT STR OLOHP {QaGS1is2) 111.596 ~ e.210 116.672 =5.075 5.2.8  1.51 =. ~2,17 -7."




SST

o 2y 2y qcr ()
$F=T3ST LR BOUN == (.25, 0.25. 2427¢ &.07
iT=7T257 CR B2UN == -2. @5,y~2.13y 213y 2.5
573 AT THT 254InNNING OF THT CSVENT (KON} (1)
S?2 AT THZ END COF THI IVENT {[¥PH) {2)
¥INIHJY SPFED DURING THE EVENT (¥PH) {3)
¥IITMUM SPTED DURING THE Evs.r (%?H) £
SPTED REVS £T 5 MPH PEZR 2§ FIi T AMES
SVSRAGT SPIED DURING THE Evsur (H’H) (&)
AV5 S93 BUSTING THE EVENT (FLM FRMS/SECY (7)
172 REYS 0T 2 92CY PER 25 FILM FRAMES {(8)
L2 REVS CF S PACT PER 25 FEILWV FRAMES {3}
TI¥Z TO 1ST CCMPLETE ACC LET-UP {SECS) (10)
¥5 aZCESL POSITION (PR CT DIPRESSEDY (amn
TIN T 1ST &CC LET-UP DF 3 PR CT {SECS.(12)
MLIX POSITION OF ACCEL (PR LT DEPRESSED)(13)
TiM F]M 207 LET-UP TO 1ST BIX PRS (SECI(14) -
TI™ TO 1ST 2R PRS FRM STRT 0OF EVT (SECI{1S)
YAX AMT JF BRK PRESSURE (PR CT OF HAX) (16)
TI¥S TO DSP DIST IN BREATHING [SECS) (7
TINE YO W1ID DIST IN BREATHING (SECS) {18)
AVERAGE 32TATHING PATE (BRFEATHS/SEC) (19)
STYINIE NTJ. GF LAST MAN EVT MARKER (2n
TIME OF LAST MAN EVT MAOUKER [SECS) {21)
TINE AT THt BSGINNING NF EVT (SECS) {22)
TIYE AT THT END NF EVT 1$2CS) (23)
LENGTH OF THE EVENT [SELCNYDS) (24}
LINGTH DF THE EVENT [FILX FoLMES) {25

GS RASE RATE FOR THE EVENT {DIG UNITSMI(26)
TIMZ YO A GSR CHG OF THE
TI'E T3 THZ KAXIMUM GSR CHaN
X GSR CHAG DU ING THE SvT
av, P3SITICN OF THE STR NHL (DESGS)
LY3 RATE TF CHG NF STR WHL (DEG/SFC)
TI¥E TO BES OF STR INTHD A TyPy {SECS)Y
¥iX STR RATE GOING INTO THRN (DEG/SEC) U33)
“exX TURN OF THE STR WHL (DEGS) {34}
Wi STR RATE COMING DUT OF TuaN (DFISC)(3S)
STTER 98VS OF S NEGS PER 25 FILM FRAMES(3S)
1C DG PIR 25 FILK r«’P-S(;?)
15 BF5 PEZR 23 FIL™ FuAvIg{33)
{ EVT {EQ FLM FRHES) [29)
REAL LK ; &)
ST CoTwp Siteld
STR Co+P S22}

GE {SFCS)

{DIG UNITS) (29)
(30)
(31)

{32)

<
[V

[ Biow W
Al

(@]
3o
AY
-t
P

1o
<

(%)
T4
Q
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S
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7
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13
€

sa Ty
LG o BN

[AREER ST

(% BNV B ]

ed =t A

PL AL X

-
N
N

)
5

Z
2

1
V)

(sy _

STD AMT (SECS)I{27)
{28) -

® o
a3/pPL
"3 UP)
16 SU3S
HEAN  STD DEV
24.C26 S.938
23.%528 _ 5.658
1g.%08 Deb84
2%.385 S.7058
0.265 _ 0.931 _
22.570 5.953
24.255 2.653
0.121 _ . 0107
C.036 0.038
1.0 0,529
T.348B _ 6.149
1.236 C.741
10.441 £.626
=C.112 _ 0.27% __
0.332 0.437
4.608 5.052
- 0. _— 0' -
0. D
0.518 0.077
165.393 - 83.5568
1187.293 . 185.357
1239.993 153.845
1253.438 __ 155.087 _
13.445 1.478
312.593 9.37L:
_ 0. .. D.
O. 0.
0. o’
. °¢ . - —— D.
-4,053 2.073
141,382 16.756
C. __0D0. .
O. 0.
o. O.
C. __ _b.
C.595 0.43D
0.274 <144
0.1%90 C.d°3
358.1¢C% 10.051
1..5% C.223
T 8232 5.255%
111.45% T.35%

FEAN

23.722
26.143
15.122
28.014

4S5

T 23.730

23.504
0.210
0.064
1.450
8.108

1.616°

13.032
~-0.155

0.413.

5.722

O.

%
0.471
128.300
1135.279
1212.272

_1227.129

14.917
312.134
0. _

T ~T.944
140.700 .

C.
0.
C.
O.
0.8632
0.325

" vl

et <y W

V3 ISR N N ¢ |
. . L] L] 1]
P b (N
Qod) NN
[CIRF NI RN e

1.635 .

1.354
2.239
2.193
0.042
1.922
- 2589
0.171
0.05%
0.740
6.39%
0.835
7.478
0.217

0.659

6.596
0.
o’
0.030
77.260
218.343
204.897

__207.478 _
S.424

B.927
O.
0.
O.
0.

T e.s27

14.878
D.
0.
o.
o.
0.5647

-

-t
w
w

r
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L]
1€ o oy
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W et oyl
Vo BEE S B4 BN 60

a~ .

0
-

[ ]
o m

HEAN

0.332

- =D.5825

~-0.216
1.371
0.220
-0.1560
0.730
=3.079
-0.028
~0.396
-0.760
-0.178
-2.530
0.053
-0.031
-1.114
0.
O.
2.048
37.393
52.014
27.721
26.249
-1.472
C. 459

»

(%]
¢

)
D6 x

A1}

(VI

STD Dev

5.255
5.523
6.28%
5.703
- D.04D
5.402
2.470
0.125
0.041
0.214
G.4¢C9
n.571
Q.3IR2
0.272
0.4567
4.877

104,457
137.%80
142,245

150.432

2.2C6
1.237
0.
0.
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BMDX63
MULTIVARIATE GENERAL LINEAR HYPOTHESIS

!

b GEMTIRAL DESCRIPTION -

£,

‘Thin program performes a multiple regression where the depeodent
variable is a vector, It computes U-statistics and approximate =
ntatiptice to test hypotheses of the form APC' = D where 3 isa
matrix of regression coefficients and where A, C, and D are

tatvices specified by the user, Estimates of I' = ARG' « I and

the covariance matrix of its estimator are also obtained, V,Vith
proper specification it can be used to carry out balanced or unbal=
anced multivariate analyses of variance and covariance.

Output from this program includes:

(1) Crosa=-product matrix (X, V)'(X, Y)

() Repression coefficients, B = (X'Y)'IX'Y and residual croun-
product matrix R = Y'Y - B'X'Y ‘ '
-1 ) ,
(3) F'or each hypothesis, A, C, D, ABC'-D, A(X'X) "A' and CuiC'
matrices are printed, '
(4) I'or each hypotheais, the hypothesis sum of products inairvix, U-

atatistic, Festatistic, and degrees of freedom are printed,

HESTIICTIONS

" Wil poindependent variables and ¢ dependent variables, the following
raniriction muét be satisfied for each hypothesis being tested.

Wit e

' 2
(ptq) + [x,q]p+ [pig)r + [¥,8]q+ ga <9000

i1 in the number of rows in A, s 18 the number of rows in C, and

%,y ] devotes the larger of x and y. Inany case, if (ptq) < 55, the iu-
~rpuaddy in satisfied, No transgenerations are available,

3. COMPUTATIONAL PROCEDURE

.I_I"t

X:(xij} J=ly 2,000ps d= 1, Z,04n
and Y

13

(Yij} j”lo atco|q3 i\“‘-'- 1, 2,...n

denote the independent and dependent variables respectively, The model
uaed is ‘
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Y =Xp+E

b eotirmate 3 and the residual cross-product matrix the following matrices
sre formed and printed: '

'Y
o

b, Inverse of X'X .

o Croes—product matrix

b

(X, Y)'(X, Y) = ( X

i

I
wi]

<o Regression coefficients B = (X'X)-IX'Y

I"for each hypothesis of the form APC! = D, the matrices A, C, and D axe
printed followed by ' '

o G = ABG! = D
P Vo= AXX) A

9. 5= CRC! ' :

I o= G'V-lG (the hypothesis sum of product matrix)
i Doterminant (S) = dl -
g Determinant (S+H) ='<:12 ’ '
¢
I, U-ntatigtic = d1 /d2 with degrees of freedom (s, r, n~p)

Approximate Festatiatic

-L;Y- ;%- with rs and h .degrees of freedom

It

1:‘

where 1/t

st
n
ot

- 4

if r2+92¥5
P _
Y 8 =5

bel it rPhetes

- 1

> )tJ§+h
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This gives an exact test if r or s is 1 or 2,

. " BMDO5V
GENERAL LINEAR HYPOTHESIS

1, GENERAL DESCRIPTION

il

This program performe the calculations required for a geineral
linear hypothesis model., The independent variables are of two
general types:

(1) Variables used to specify the analysis~of-variance

classaifications.

(2) Variables used as covariatcs.

By usc of these variables, the program can be used for buiinced
or unbalanced analysis~of~variance or covariance designs and
miessing ~-value problems,

'I'he output of this program includes!

(1)

(2)
(3)
(4)
(5)

(6

Meaus and standard deviations of the dependent variablo
and means of the covariateas,

Sums of squares explained by hypotheses,

Iistimates of regreasion coefficients.

Residual sums of aquares,

F~tests and degrees of freedom.

Accuracy of coefficients,

Limitations pex problem:

(1)

p» number of variablcs used to specify analysis~of-variance
design (1 £ p £ 60)
¢, number of covariates (1 < ptq < 60)
d, number of setg of Design Cards (1 £d < 999)
R., number of replicates for the ith get of Dosign Cardu
(1 S R; £99)
H, number of Hypothesis Caxrds (1 £ H <57)
m, number of Transgeneration Cards (0 <m < 60)
k, number of Variable Format Cards (1 £ k £ 5)
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COMPUTATIONAL PROCEDURE

Lot ).(l' oo,y xp denote the design variablen, xp“, toey xp-l-q

donote the covariates, and y donote the dependent variable. Tuwu
general linear hypothesis model is

y =B, % toeo kB ox, te where £ = pig

The data are read in groups, Within each group the‘vaiueu of tho
design variables X vees :cp are conatant and are read in fivst.
These are followed by one or more sete of valuea of NTUIRERY
xp_‘_q. y to represent the covariates 2o seey zq and the dependeat
variable,

Step 1, For each group the number of cases in the group, the mavan
and standaxd deviation of the dependent variable, and the
means of the covariates are computed, '

Let n denote the total number of cases, let X donote tho
n x £ matrix of observed values of the independent
variables x-l. vees Xy and let y denote the vector of

obeerved values of the dependent variable. A hypotheuis
h is a vector of £ zexros and ones, Let X s denote the matrix

1
i

obtained from X by eliminating the it column of X if and

only if the jth coordinate of h is zero. Three hypotheaen

are automatically added to the list defined in 3.g. Thono

have the form
' 0, 0) a40, 0
1, 1, eee, 1
1. 0. 00y 0

The first two are added to the beginning of the list, and the
last is added to the end of the list, Note that if h, denotes

the second hypothesis in the list, then Xh = X,
' 2

_Step 2, Fox each hypothesis h the program computes:
(1) Least squares estimates Bh by solving the normal

equations

Xi‘ xh Bh = xllm y
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) (2)
(3)
(4)
(5)

(6)

’

These equations may be singular,
Sum of squares explained by hypothesis

]
S8, =y X By

Residual sum of squares

Rh=y'y-y'XhBh

Degreea of freedom of residuals

(8, = n « Rank (X[ xl)'

Accuracy of coefficients

- X
A =X X B XL Y

Fe-test df R R
h h
F = ....._...._...g....o ] x
h df « df R
h hz hz
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