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A2STRALT

The sample consisted 2 13,215 persons who were l6 ny 17 vears of
age when licensed in five “il:fornia counties in Le2-65. This grudy
described the driving record of tne sample ouring their first four vears
of driving, and correlated their driviny record wich othev biouraphical
data. .

Department of Motor Vehicle iiles supplied information on accident
and conviction record. For those with “atal cr iniur—- accidents, Califor-

a:Highway Patrol zccident repowts vielded cata or tne circumstances
surrounding the accidents. The research starf visited the public high
schools attended bv the subjects, and collected various vata from the per-
manent records. A third source of data was a mail cuestioannaire requesting
biographical and driving data sant to the subjects after thev had been
driving for three or four years. ‘lbte fourth source of aata was from per-
sonal interviews with 443 high and low accident subjec D+ta was collec-
ted on biographical factors, attitudes, Jdriving behavior, self-description
via an adjective list, and a personalitv test.

The averasre number of accidents showed little change in the first
four vears of drivinz. 7This result does not provide support for increasing
the licensing age to 1+. The accident rate adjusted for mileace decreased
with increasinn experience. Conviction vates (adjusted for mileage) either
increasec or showed no change aCcross vears. Considerable changes were found
in accident characterist:cs witt ipcrecas:ine experience. 3Juspension apd
revocation of licenses was not verv effective in keeping drivers off the roac.

Citizenship Grade ir high school was the best predictor of accidents
and convictions. Generally, more sociallv desirable personal attributes
were associated with better drivin: record. The overall relationship
between accident frequoncy and biographical data was too iow to permit accu-
rate identification of "accident prone' drivers prior to licensing. Convic-
tions were predictable to & moderately high degree from biograzphical data.

For those with fatal an. injury accidents, the characteristics of the
accidents were not previctive of the number of accidents and convictions.

An optimal point system for types of violations was better than number
of convictions for predicting future accidents,

Those taxing behind-the-whieel Jdriver training had better driving :ecoéls,
and more socially desirable personal characteristics than those not taking
the course, indic:ting volunteexr bias. Taking these personal differences
into account, driver training appeared to reduce fatal and injury accilents
for females, but had little if anv effecc on @ 'e 2ccidents. Classroonm
driver educztlon 1oneaved to veduce ratal and injury accidents for females,

P

but had little if any eifcct :n a.le cocidents, These {indings are not totatly

s

conclusiva dur o mathodoloz cal Liai.1iions.
3

High accident subjects were characterired by social deviancy, greater

2

s
involvement vith cars, and rr.e ocklass, moce enotionally motivated driv-
ing wvhen a2 t enuz-v.  High se! o «-iat ! iv s describe theix driving

L4
L

+

¢ ’.'l
W
'
e
.
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behavior as similay at the tire ¢
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CHAPTER 1

INTRODUCTION

’

This introductory chapter is divided into three sections: (1) a
description of the origin and general purposes of the study, (2) a review
of the research literature on young drivers; and (3) a critical review of
the research literature on the evaluation of the effectiveness of driver
education and training .

Origin and Purposes of the Study

The present study was conceived in 1963 as an outgrowth of the Teen-

» Aged Driver Study (Ferdun, Peck & Coppin, 1967). That study was done in
response to legislative concern over the high accident and conviction rate
among teen-age drivers, and was inteaded to determine waether or not the
driving record of 16-17 year olds was worse than that of those 18-19 years
old. These findings were to be taken into consideration in deciding
whether or not the minimum licensing age should be raised to 18 years of
age.

Since the Teen-Aged Driver Study had to %o - leted rapidly in order
to be responsive to legislative needs, .it was not possible to 'do a more
comprehensive -study of teen-age drivers at that time. The present study

-was intended-to fulfill such a purpose. The need for such a study was
. apparent from the paucitv of previous research_in the area (McFarland &
’ Moore, 1964). ‘lork on the present study was begun in 1964.

This study was intendad to provide basic data on the relationship
between accident and conviction record, accident characteristics, and bio-
graphical data. First, a replication of the Teen-Age Driver Study was done,
using longitudinal rather than a cross-sectional sample, thus providing a
more definitive analysis of the effects of age and experience on driver
record. Second, the degree to which accident record could be predicted
from biographical data was determined, to see.i. the "accident prone'!
driver could be identified prior to licensing. Such prior identification
would permit preventive measures such as special driver education, and more
stringent licensing control. Although previous research on drivers of all
ages had found that the multiple correlations between the number of acci-

5

dents and biographical data were moderately low, it was hoped that the

high accident means of teen-agers, as well as the hypothesized greater
influence of personal factors (attitudes) in this age group, would permit

a higherwaccuracy of prediction to be attained. Third, for those with fatal
and injury accidents, a Study was made of the value of the character-

istics of such accidents in predicting accidents and convictions. Fourth,

an evaluation was made of the effectiveness of driver education and training

.
-
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in reducing accidents. Various other findings were examined for prdctical -
applications. Data menticned in this report, bhut not iacluded in full,
are available upon request.

Literature Review on Young Drivers

This review was generally restricted to research on young drivers
which related human factors to accident and conviction record. Wkile this
review was not exhaustive, it did include most of the important, well-
known studies in the area. Awareness abstracts from the Highway Research

Information Service were used in compiling the references.
The literature for drivers of all ages will not be reviewed here, as
it has been reviewed many times recently (Adams, 1970; Arthur D. Little,
Inc., 1966; Goldstein, 196%; Haddon] Suchman & Klein, 1964; McFarland,
1968; Surry, 1969) . The findings of this research are that most biographi-
cal variables have only very iow correlations with accident record. The
best predictors of accidents have been found to be such variables as traffic
conviétions, mileage, age, sex, marital status, and measures of social ’
deviancy. The findings are often summed up that "a man drives as he lives."
Most of the limited literature prior to 1960 will not be reviewed
individually as it Has been reviewed, summarized, and interpreted well by
McFarland, & Moore (1964). Klein (1966 1968) has given critical over-
views of the findings and methodology of StUdlLs on teen-aged drivers.
The literature will be reviewed in approximately chronological order.

A comparison of these findings w1th the f1nd1ngs of the present study will
be made in the last chapter.

Kemper (no date) studied 20,000 juniors and seniors at 29 high schools.
Having a drivers license, owning a car, and amount of evening driving
were each associated with lower grades.

McCord & McCord (1959) collected biographical data on several huédred
young males prior to licensing. In correlating this datd with subsequent
driver record, they found that males convicted of serious praffic offenses
tended to have passive or overprotective mothers, and to have been raised
in broken or quarrelsome- neglectlng homes. The background of those
convicted of non-traffic offenses differed considerably from that of those
convicted of traffic offenses. Those convicted of non-traffic offenses

were more likely to suffer from parental neglect, parental cruelty, a
criminal father, and either lax or erratically punitive discipline. The
authors concluded that,traffic violationzﬁagemed to be motivated by a search
for power or mastery.
Rommel (1959) compared 25 accident free high school males with a

matched sémple of those with two or more accidents. A Driver Attitude
Inventory, as well as the Psychopathic Deviate, Paranoia, Psychasthenia,

; Schizophrenia, and Hypomania scales of the Minnesota Multiphasic Personality
Inventory (MMPI) were administered. High accident drivers scored higher on

ERIC.

P o . .




Al 4

-3-

the Attitude Inventory, and on the Psychopathic Deviate and Hvpomania scales
of the MMPI. Item aralysis of the Attitude Inventory indicated that high
accident subjects drove to relieve tensions, to feel grown up, to enjoy
speeding, and to enjoy the cars' power. Item analysis of the MMPI indi-
cated that the high accident subjects desired to leave home, had friends

his parents did not like, had been in trouble with the law, had tendencies
to do something harmful, to be influenced by others, to frighten others, and
to be suspicious and impatient.

Brown & Berdie (1960) found that, for 993 male college students, the
number of accideuts and convictions were each correlated with higher scores
on the Psychopathic Deviate and Hypomania scales of the MMPI.

Corbally & Knoll (1960) found little relationship between number of
traffic violations and grade point average among a group of 297 high school
age traffic violators. .

Colemar (1961) did an extensive study of adolescent society, involving
8,000 students at 10 Illinois high schools. _ The automobile played an
important role in the life of adolescents, particularly those in small towns.
Among males the most frequent hobby was working on their car. Cars were
important to the teen-age male for dating purposes, as well as for general
transportation, especially with the increase in suburban living. 1In the
fall of the freshman year only 5 percent of the males owned their own cars.
This percentage increased steadily until the spring semesuer of the senior
year, when 50 percent of the males owned their own car. Car ownership and
customization of cars by boys was gfeatest in small towns. Tﬁe more popu-
lar boys owned cars more often than the less popular males,(but were less
often involved in 'being up on cars," that is, being considerably involved
in fixing up cars. In some schools, however, "being up on cars' was chara-
cteristic of the whole adolescent culture. Considerable involvement with
cars was more common amor.g the children of working-class parents.

_ Levonian & Case (1961), and Levonian, Case & Wilson (1962), studied
119 California tenth grade pre-drivers, 169 tenth grade drivers, and 216
twelfth grade drivers. These subjects were administered an 80 item.ques-
tionnaire, the Wilson Attitude Test, dealing with both driving and non-
driving behavior. The 10th grade pre-drivers gave the most socially accept-
‘dble responses, followed by the 10th grade drivers, with the 12th grade
drivers giviné the least acceptable responses. 1In comparison to the 10th
grade pre-drivers, the 10th grade drivers more frequently: (1) liked school
less, (2) approved of risk-taking more, (3) approved of drinking more, (4)

would have liked to be a race car driver more, (5) approved cutting classes
more, and (6) approved disregarding stop signs more.

Beamish & Malfetti (1962) studied 86 young males with two or more
traffic convictions and 186 young males with no convictions. Subjects were
administered the Guilford Zimmerman Temperament Survey, the Minnesota

Counseling Inventory, the Psychopathic Deviate, K and L scales of the MMPI ,
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the Siegel Biographical Invenrory, the Utis, £z Siebhrechr Artitude Scale,
and s personal history form. The violator groun s -'nrcd lower on the Emo-
tional Stability and Objectivity <cales of the C.ilfcrd-Zimme sirar, and
lower on the Conformity and Gond Mood scales of the Minnesota éounseling
Inventory.

* Brazell (1962) studied the driviez npd high school records of 2,775
males. Attitude was rated by the driver education teachers. Those with
good attitudes had better accidenrt and copviction records £han theose with
poorer attitudes. Better accident and convicticn records were associated
with: (1) higher grade point average, (2) higher intelligence, (3) gradu-
ation from high school, and (4) passing driver education on the first
attempt.

Schuster (1966) adrinistered his Driver Attitude  Survey and a biro-
grathical questionnaire to approximately 1,000 California high school and
junior college students and correlated the scores with moving violations
and partially responsible accidents. Moving violations was the best pre-
dictor of accidents; the remaining variables added little to the predictive
ability of 2 regression 9qhation involving only moving violations.

Kritz & Nilsson (1967) questionnaired 6,000 newlv licensed drivers
of all ages as to accident involvement and driving experience in their first
year of licensed driving. Approximately 80\perce5b\£zsponded. Younger
drivers had a greater frequency of accidents than older drivers, even when
such factors as mileagé: area, sex, aight driving, and accident responsi-
bility were taken into account.

Kenel-(1967) found that ratings of better personal adjustment by )
instructors of 1,100 students completing driver education were predictive
of less future accident and violation involvemenct.

Schwenk (1967) studied 1,700 male high school students. Accident and
violation frequency were found to be related to scores on the Minnesota
Counseling Inventory. Accident involvement was associated with lower
scores on the Social Relatioqships scale, higher scores on the Conformity
scale, lower scores on the Leadership scale, lower scores on the Social
Introversion-Extroversion scale, and higher scores on the Masculine Egoism
and Drop-out scales.

Ferdun, Peck, & Coppin (1967) studied a random sample of 10,250 Cali-
fornia drivers between 17 and 20 1/2 years of age. The driver record
studied was for -one year prior to selection, so that the subjects were 16
to 19 1/2 years of age at the beginning of the driver rocord interv:l. A
mail questionnaire (2 waves) was .ent 2ui and &) ercenl responded. There
was no difference in accident frejucacy among the sarious ages. Moving
violation frequency increased steadily until aye 18, .chen decreased after-
wards. Exposure (mileage) was more important than #ge in accounting for
accidents and violations. Age was related cnly to accident rates (acci-

.

dents/mile) with older drivers havire lover rates.
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Mullins (1967) studied 13,000 new Air Force personnel. Out of 40
variables studied, mileage was the best predictor of accidents, while the
other variables added little to mileage in the ability to predict accidents.

A considerable amount of research is being done at the University of
Michigan on the causes of accidents among young drivers, as well as the
development of driver retraining programs for high school seniors (Schuman,
Pelz, Ehrlich, & Selzer, 1967; Pelz & Schuman, 1968, 1970a, 1970b).. Sev-
eral thousand suburban youngsters, mostly males 16-24 years of age (cross-
sectional), were interviewed about their driving behavior. Accident data
was collected from both official files and self-repoct. .

Young drivers changed from inexperienced, cautious, but impulsive :
dri&ers with minor accidents, to more confident, independent, heavier
drinking drivers with more serious accidents. High accident/violation
drivers were more prone to emotionally motivated driving, tended to own
their own cars, and worked, rather than being in school.

) High accident/violation drivers, compared to their counterparts,
more -often: (1) drove after drinking, (2) sped inside the city, (3) had
driven a motorcycle, (4) raced other cars, (5) worked on their cars more,
(6) had had a fist fight during the past year, (7) had older sibsx and "
(8) had lower grades in school. . '

Both accident and conviction rates (unadjusted and adjusted for mile-
age) rose steadily from 16 to 19 years of age then dropped sharply. Mile-
age rose steadily until 20 years of age, then levelled off.

Gallagher & Moore (1968) did a cComprehensive study of 197 male college
students and 196 male vocational high school students. Data was collected
from medical and psychiatric examfnations, personality tests, psychomotor

.tests, school records, and questionnaires. The best predictors of acci-

dent frequency were mileage and such Practices as drag racing and speeding.

Gutshall (i968) found that IQ and socioeconomic status were not re-
lated to accidents, violations, or mileage for 216 young males.

Schuster (1968) studied 100 male California drivers under 25 years of
age. His Driver Attitude Survey and prior -driver record were the best
predictors of subsequent three year accidents and violations. Other bio-
graphical data did not increase .the accuracy of prediction over that of the
aforementioned predictors.

“ Brezina (1969) studied the driving record of 2,000 drivers aged 16-24
in their first year of driving. Drivers aged 16-19 had the same accident
rate as drivers 20-24. Males 20-24 had a higher conviction rate than males
16-19, but there was no diffefenée for females.

Levonian (1969) studied 1,080 California tenth grade driver education
students, few of whom were eligible for a license. The students were admin-
istered an 83 item questionnaire measuring five scales -- Determination,
Adaptiveness, Expediency (oriented toward self-benefit at the expense of

others), Defensiveness, and Ambivalence. The number of traffic violations
was correlated with higher scores on the Expediency scale.

/
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McGuire (1969) did a furthor.analysis of the data collected in the
aforementioned study by Mullins. The analysis was restricted to 3,000
enlisted men 17-20 years of age who had been driving for two years, since
the mileage data was for two years. Accident frequency was correlated with
higher scores on a mechanical aptitude test, higher scores on the AFQT,
higher mileage, greater number of moving violations, higher values for
ggrents' homes, higher family income, and smoking more.

Asher & Dodson (1969) analyzed some data’ from project TALENT. A mail
questionnaire was sent to students nationwide one vear after they were
scheduled to graduate from high school. Asher did not specify the mail
strategy used or the percentage responding. One of the questions asked
was whether or not the person had had a traffic accident involving injury
or $100 property damage during the past year. All subjects with an acci-
dent and 10 percent of the accident free subjects were included in the
study, for a total sample size of 8,000. There were 377 variables
analyzed, including test data and biographical guestionnaire data gathered
while the Jubjects were high school students. The author stated that he

‘was using the 5 percent level of statistical significance, but all the

results in his Table 1, for example, were significant beyond the 1 percent
level, so it appears that some error was made (also see next section).

In comparisqp to those without an accident, those with an accident in the
past year: (1) were more interested in auto repair, (2) engaged in sports
less often, (3) worked more often during the summer for pay, (4) had
received less allowance, (5) dated at a younger age, (6) went out more
evenings, (7) got lower grades than ability warranted, (8) did less well
in school, (9) had more absences from school, (10) had a higher family
income, (}1) slept less, and (12) drove more.

Suchman (1970) studied 1,500 high school and college students through
questionnaires and interviews. Subjects were asked how many accidental
injuries they had suffered in the past year which had bothered them for 7
days or more. This included auto and non-auto accidents. Accident invol-
vement was found to be related to behavior patterns, attitudes, and self-
image. Having had 2 or more such accidents was associated with "socially
deviant' responses, including getting a thrill out of riding in a fast
car.

Carlson & Klein (1970) studied 8,094 male undergraduates. The number
of traffic convictions was positively correlated with: ‘(l) the fathers'
having had more traffic coavictions, (2) lower grade point average, (3)
coming from a broken heme, (4) underachievement in school, and (5) viola-
tions of non-traffic laws. The number of accidents was correlated with

lower grade point averages.
Kraus, Steele, Ghent, & Thompson (1970) interviewed 205 persons under
21 who were involved in an injury accident or a property damage accident in
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which the loss was greater than $100. The subjects, 91 percent of whom
were males, were obtained from police and hospital sources. bomparisons
were made with matched accident-free controls. Approximately 35 percent
of the accident subjects contacted, and 8 percent éf the control subjects
contacted, refused to participate. As compared to the control subjects,
accident subjects more often: (1) failed one or more grades in grammar
school; (2) enrolled in a vocational course in high school; (3) smoked
prior to age 17, although there was no difference at present; (4) were
employed full time prior to 18 years of age, although there was no dif-
ference at present; and (5) were arrested and convicted for non-traffic

.offenses. No differences were found between the groups on: (1) mileage,

(2) broken home, (3) number of residence changes, (4) school suspensions
or poor conduct ratings, (5) high school dropout, (6) health problems (7)
drinking habits, or (8) self-ratings on aggressiveness, irresponsibility,
social conformity, or frustration tolerance.

In summary, these studies indicate that both yocuthfulness and inex-
perience are factors involved in the high accident and conviction records
of teen-agers and young adult drivers. Those with more socially desirable
personal characteristics have better accident and conviction records than
others.

The results indicated that those with accidents and convictions were
more often from broken homes, had-moxre problems with their parents, had
more problems in school, drove more, and had more "delinquent" type per-
sonalities. The results as to driving behavior also provided support for
the stereotype of the reckless teen-age driver. ’

Literature Review on Driver Education and Training

In general, early research prior to 1960 will not‘%e reviewed speci-~
fically, as it has been critically reviewed before (Allgaier, 1964;
Association of Casualty and Surety Companies, 1957;. Barnes & Flannigan,
1958; National Education Association, 1957). This early research was done

mostly by driver educators, and most of the research suffered from serious

me thodological deficiencies, for example, having a disproportionate number
of females in the driver education group. This early research found that
those taking driver education had better accident and conviction records
than those not taking the course. .

No truly experimental research has ever been completed on driver
education or. training and subsequent acg¢idents. All research described
below was cx post facto. Assignment of subjects to a driver education

group or to a control group b& the researcher is currently being done in

a research project at the Center for Transport Studies, University of
Salford, Salford M5 4WT, LANCASHIRE, ENGLAND, under the direction of Dr.
S. Raymond.
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. California is unusual among the states in hiving separate courses_for
the classroom and behind-the-wheel phasss of traininz. Tn other states
"driver education" refers to an integrated classroom ard hehind-the-wheel °
course. In California, 'driver education" refers to the classroom course,
while 'driver training' refers to a separate behind-the-wheel course.

New York Department of Motor Vehicles (undated) matched proups on
academic standing in high school, and found those with driver education
had better accident and cenviction recerds.

Kempef {undated) studied appromimatelv 20,000 students at 23 high“
schools nationwide. Groups were.matched on several factors. Males with
driver education had fewer accidents and cenvictions than those without.
The results for females were nont strated.

The Assoclation of Casualty and Surety Companies (1957) reviewed the
research in the area. They concluded that the research tended to be invalid,
and that no conclusivé evidence as to a cause and effect relationship could
be established due to the preseace of voliinteer bias. By volunteer bias is
meant that only a small proportion of students took driver education, and
that these students volunteered for the course. Social:scientists have
found that those who volunteer for activities differ from those who,
do not on many biographical characteristics (Bell, 1961). Consequently, it
was not determined if the differences in driver record were due to the ’
driver education, or reflected pre-existing personal differences. Most
of the studies presented showed accident means much:lower than are known
to be the case, indicating that they were based on poor accident records.

The Los Angeles City School Districts (1961) found that there was
a volunteer bias involved in whether or not a pupil took driver training.
Those takin§ behind-the-wheel driver training scored higher on' IQ and
achievement tesc$ than those not taking the céurse, although there was no
difference on grade point average. They also found a selective bias:

The fact that pupils who take driver training in high
school have, on the avgrage, higher scores on tests of
ability and achievement indicates that there is a certain
amount of selectivity operating in the choice of pupils
taking the course. In fact, counselors in approximately
one-third of the schools in the sample admitted that some
kind of ability selection takes plabe. Similarly, six-
teen percent of the principals indicated that driver train-
ing is a privileged course and'that pupils should be
selected to take it only if they had earned it by worthy
citizenship an¢ achicvement  Of couctc, in any subject
in which the cerane o7 pupels co take it exceeds the
number of possitle placemsnts, there 1s a tendency to
select gcod students and reject poor ones,

No differences were found "n*seca the groups on car ownership, percent-
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age driving car to school, or amount of car driving on afternoons and eve-
nings. The most common (68 perczent) reason given for taking driver train-
ing was for lower insurance rates. Those not taking driver training were
asked why they had not taken the course. Of these, 65 percent responded
that they had applied for the course, but had never been scheduled.

Rainey, Conger, & Walsmitﬁ (1961) found significant differences
between those taking and not taking driver education on 8 out of 26 scales
on three personality tests. Strdied were 52 males who tookmdriver education
and 104 non-driver education males, matched on residence area, graduation”
status, and access to cars”. Those taking driver education had: (1) Yower
scores on the General Activity, Ascendance, Social Interest, and Masculinity

scales of the Guilford-Zimmerman Temperament Survey; (2) a higher score on
the Aesthetic scale of the Allport -Vernon-Lindzey Study of Values; and (3)
lower scores on the Feelingé_of Inadequacy, Physical Defects, ana Nervous
Manifestations scales of the California Mental Health Analysis.
Kaesther (1961-62) studied all 17,000 sixteen to nineteen year olds
licensed in 1959.by means of a ques?ionnai;;/;egarding driver education
6

and training. Driver record data through%a 1 was from Department of’

Motor Vehicle records. Three groups were kanalyzed: (1) the driver training
group which had both behind-the-wheel driver training and classroom driver
educétioﬁ, (2) the driver educatien group which had only classroom education,
and (3) the no training group, comprising the majority of students, which
had neither. Those in the driver training group had fewer accidents than
those in the other groups, as well as fewer moving violations, but there

was no difference for non-moving violation types. The differences’ persisted
over two years. b )

Conger, Miller & Rainey (1766) studied three groups of male high school
students. Group 1 consisted of 108 students who had completed driver educa-
tion. Group II consisted” of those 195 who had wanted to take driver educa
tion, but were unable to do so. Group YII consisted of those 314 who did
not wish to take driver education and did not. Those with driver education
had fewer violations than the others, but there was no difference among the
groups in responsible accidents in the first four years of driving. Those
téking driver education drove less than the othe#rs, and had higher IQ;s
and higher socioeconomic status. Sub-groups of forty subjects each from
each group were formed by matching on mileage, IQ and socioeconomic
status. The results are presented in Table 1, in which the means for the
matched groups are labelled adjusted means. For the adjusted means,, those
in Group I had significantly fewer accidents, but the same violation ~
frequency, as the other groups.

This particular use of the method of matching to control for biograp-
hical differences between the groups is me thodologically unsound for
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several reasons (Campbell & Stanley, 1963; Frcedman, 1950; Thorndike, 1942;
walker & Lev, 1953). First, the sample size and statistical power of the
comparisons are drastically reduced. Second, the findings for the matched
.subgroups cannot be validly generalized to the total group, so that the
overall effect of the treatment cannot be evaluated. Third, the subgroups
were only matched on the observed scores. To the extent that there was
error involved in the measurement of the matching variables, differential
regression toward the mean could result in driver record differences
between the matched groups, even if driver edutation was totally ineffec-
tive. The analysis of covariance does not suffer from the first two
limitations mentioned; the influence of measurement error on the analysis

of covariance with multiple covariates is discussed in_Chapter 5. ‘Given

the fact that there was no difference in accident means among qhe groups,

and given that'the volunteer bias appeared to favor those with driver

education, it would be mathemati€ally impossible for an analysis of covari-
. ance to reach the conclusion that the adjusted accident means were lower .

for those with driver education. Consequently, the findings for accidents’ .

should be considered an artifact of the method used. The correct conclu-
_sion from‘the data shbuld be that no evidence was found for the effective-
ness of driver education in reducing accidents . Many of the other studies
reviewed in this sectidn also used a matching procedure. . ‘ |
Burg (1967) in conjunction with the California Department of Motor .

Vehicles, did a. study 6f the relationship between visual acuity and driver

record. As part of the studv, data on driver educztion and training was

collected. The data was collected bv interviewers atr many DMV offices

throughout the state. Approxim:tels &9 péscent of those contacted agreed to

be interviewed. In the sampie were 2,000 drivers under 19 1/2 years of age.

Some unpublished data from the studv is pyesented in Table 2. The DMV

driver record data was for approxirmately the first three yvears of driving. '
For males there was a lower corvictios 1ate {or thouse with any form of
1
|
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driver education or training. For females there was a lower accident

rate for those with any form of driver education or training. Those who
took driver education or training drove and smoked less than those who did
not take either course.

Ferdun, Peck, & Coppin (1967), .in the study described previously, found
that those taking behind-the-wheel training had fewer moving violations,
but as many accidents, as those without training. Males who took driver
training drove fewer miles than those not taking the course. The major
limitation of this study was that the one year driving record was not keyed
to either the date licensed or the date completing driver training. For
those 19 1/2 years of ape, for example, the driving record was for the
period from 19 1/2 to 20 1/2 years of age. This might well be as long as
4 years after completing driver training. This study was therefore not
very sensitive to any effects of driver training in the first year of
driving, and cannot be considered conclusive. _

Crancer (1967) found that those under 21 with 'driver training" had
fewer accidents and convictions thap those without it. There was some
evidence for between-county variability in the differences in driver
record by driver training status.

Mullins (1967) studied 13,000 new Air Force personnel and fouad
no relationship between the number of self-reported accidents and
whether or not the subjects had any form of driver education or
training.

Asher (1968) studied a nationwide sample of 532 seniors who had had
the opportunity to take "driver training." The questionnaire item was ''Did
you take driver training in high school?" This question was rather ambig-
uous. Seventy variables from the project TALENT data bank were analyzed
to determine if those taking driver training differed from those not
taking the course., Slight differences were found on 11 variables. Those
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taking driver training had 2 oetter wacwledsr of «caicric suojects, higher
1Q, higher socio-economic status, started workicva a* o later aue, bad
fewer dates per week, and had hisher cuucational uspiritiors, than their.
counterparts. Neither personality tests nor irteresu inventories discrim-
inated between the groups. ’

Asher & Dodson (1969), in the research described previouslv, also

1

studied the effectiveness of '"driver traiving.'' The comparisons were made

;between those who took driver training and those who ¢id not, even though

a course was available. The correlations with accidents were -.01 for

males and -.05 for females, with n's of 3,928 and 3,271, respectively.

The authors indicated that neither of the correlations was statistically
significant. This is incorrect. With a sample size of 3,271, a correlation
of .034 is significant at the .05 level. The relationship was in the
opposite diregtion to that expected, namely that-females with driver train-
ing had more accidents.

McGuire (1969a) studied the cffectiveness of behind-the-wheel driver
training in California. There were 220 students from public and parochial
schools. Comparisons were made hetween 47 ﬁatched pairs. No differences
in accidents were found between those with and without training. Due to
the small, unrepresentative sample, this result cannot be considered con-
clusive. .

McGuire (1969b) did a further analysis of the study b§ Mi:1lins
mentioned above. He studied a subsample of 1,472 enlisted men between
the ages of 17 and’20 who had been driving fo. ? ycars. Those w{thout

any driver education or training were compared with those who had a

maximum amount of education and training as well as with those whb had
a moderate .amount. No differences in accident frequency were found among
the three groups. : S

Harrington (1970) found that driver training instryctors were able to
predict success on the California DMV drive test with better than chance 2
accuracy. Only 73 percent of those with both classroom drlvér.educationv
and behind-the-wheel driver training were able to pass DMV's drive test
on their first attempt. ’

All of the studies evaluating driver education suffer from one or
more of the following limitations: (1) unsound statistical techniques,

(2) poor accident records, or (3) failure to adequately allow for 'volun-
teer or selection biases. . .

The general consensus of the studies is that those who have_taken f
driver education or training have better accident and conviction records
than those without any forma' ttaining The general consensus of the
findings comparing the biopraphical characteristic of those with and with-

»
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ot driver education (s that those taking driver education have more
favoratle, more soctally destired, characteristics. These two findings
ratse the guestion as to whéther or not the differences in driver record
betuwsen chose raking and not taking driver education were caused by tée
driver education, or were merelv a reflection of the superior personal
characteristics of those taking driver education.
n3s hoen done o answer this guestion.

No definitive study

%
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CHAPTER 2 .

METHOD

In this chapter we shall present the details of the data collection
and processing, as well as the statistical techniques employed.

- -

Driver Record Data

For practical reasons, five counties were purposively selectz=d as being
fairly representative of the State of California. The five counties were
Fresno, Sonoma, Sacramento, Stanislaus, and Los Angeles. Individual
subjects were selected by searching the driver record file at DMV head-
quarters- as follows. For the first four counties, all files of driver
records whose license number ended in the digits from 05 to 99 were
searched. Those subjects who obtained their licenses at any DMV field
office within the county, who had a mailing address within the county, who
were 16 or 17 years of age at the time of licensing, and whose license
application was processed at DMV headquarters during the odd-numbered

/S

months of 1963, were selected. FEor Los Angeles county only subjects
applying for a license at a DMV field office within or near the boundaries
of the Los Angeles City School District were selected. The reason for this
was that it was intended to restrict the school data collection to the Los
Angeles City School District, for practical reasons. Also, in Los Angeles
only subjeécs whose drivers license number ended in digits from 75 to 99
were selected, as this provided an adequate sample size. The sample .
can not be considered a completely representative sample of the encife state.
The number of subjects from each courty is presented in Table 3. Males

Tadls

. Nem €z A S erIa v NG oame tougt s
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Female ,......, : 2,128 LA HITN i »el, ! “je 5,08
. i
Lotk cones,, L., ' 2sen . 3. 30 ¥ 7L EEe- i LI A} f 1.2 173 %1% o
i

‘made up 58.4 perccnt of the sample.

Since this study. was restricted to 16 and 17 year olds, the percentage
of this asge group which was licensed is presented in Table 4. This table
was based on a 10 percent sampie of the computerized driver record file.
Population figuvres for each age greoup were obtained from the California De-
partment of Finance (1968). The tabled values were point-in-time estimates,
and cannot be interpreted, for example, as stating that only 36 percent of
16 year old males were licensed during the vear they were 16. Rather, this
figure -lay .between the 36 percent for 16 vear olds and the 68 percent for 17
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é‘\?a TABLE 4
gaﬁgfcentage of Age Group with Valid Licenses by Sex
(As of August 20, 1969)

Sex

year old males. It may be seen that the present study sampled from the
majority, but far from all, of those who would eventually comprise the
adult driving population.

Driver record data through December 31, 1967, from DMV files were
manually coded by clerical personnel during the spring and summer of 1968.
Definitions of variables obtained from the oFigi t—(first)-drivers license
are presented,in Exhibit 1. Some of these and.subsequently defined varia-
bles were manually coded differently and recoded‘by combuter processing. -
The definitions and codes presented were.the final ones used in the data
analysis. Somwe variables were multiplied or divided by powers of ten for
scaling purposes. The values of all variables were rounded or truncated
to> integer form.' Whenever any data was missing which was necessary for the
definition of a variablé, a control value 999 was coded. The definitions
of accident types, violation types and actions from the driver record file
are presented in Exhibit 2." The number of accidents, etc., was counted
in five 'time periods -- six months prior to licensing, and by year during
the four years subsequent to licensiﬁg. Fbr those subjects with instruc-
tion pérmits, the number of accidents and convictions was also counted
during the length of the permit.

It should be emphasized that whether or not an accident was entered
on the driver record file did not depend to any great extent on self-report
by subjects. Fatal and injury accidents, many property damage accidents
investigated by the police, and property damage accidents reported by
another driver were entered on the record, even if the subject did not
report them. Previous California research has indicated that the vast
majority of reportable accidents and convictions are entered on the record
(Schuster & Guilford, 1964; McGuire, 1969a) . The present results from the
interview of high and low accident subjects tended €0 support the fairly
high accuracy of DMV's records.

This still leaves the problem of the many minor property damage acci-

dents which were not required by law to be reported. The influence of
lack of knowledge of these accidents on the results is difficult to assess.

-

~




TXUIBIT L
Definitions and Codes of Variables Obtained from the
Original Drivers License

o
Fresno County
0. Other counties 1. Fresno county

Sonoma county
0.*Other counties . Sonoma county

Sacramento county
0. Other counties . Sacramento county

Stanislaus county
0. Other counties . Stanislaus county

Los Angeles county . .
0. Other counties Los Angeles county

Height
Height in inches

Weight
Weight in pounds

Single original license

1. Married, separatad 2. Single, divorced, annulled or widowed
Drive test score -
Score 70-99 on DMV drive test passed. Scores of 100 were
coded as 99.

RS
-~

Age licensed
Number of weeks completed between 16th birthday and .date

licensed. Zero to 6 days subsequent to the 16th birthday
is 0 weeks, 7-13 days is 1 week, etc.

Length instruction permit
Number of weeks between the date subject obtained instruction
permit and the date licensed. If the subject did not have an
instruction permit, O.was coded.

Instruction permit -
0. Did not have 1. Had instruction permit

Traffic density
Number of registered vehicles per linear mile of roadway in
each county: Fresno--39, Sonoma--60, Sacramento--118,
Stanislaus--57, Los Angeles--202.
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EXHIBIT 2
Definitions and Codes of Driver Record Data

Accidents

The total number of accidents in each time period. All fatal and
injury accidents are required by law to be reported by or to the
California Highway Patrol (CHP), which reports them to DMV. Some
non-injury accidents are also reported by the CHP. Entries are made
on the driver record of each subject inveflved in the accident.
Accidents in which one party suffered damages of $100.00 or more
were required to be reported to DMV under the Financial Responsi-
bility law. When any one driver in a multiple vehicle accident
reported such an accident to DMV, the accident was entered on the
driver record of all drivers involved in the accident:

Fatal and injury accidents
The number of accidents in which someone was killed or injured.

Property damage accidents
The number of accidents in which no one was killed or ihjured.

Single vehicle accidents

The number of fatal and injury accidents in which only one vehicle

was involved (Codes 22-27 of the CHP coding manual for Vehicle
Combination).

Drunk driving. accidents

The number of fatal and injury accidents in which our subject was

obviously drunk or his ability was impaired (Codes 1-2 of CHP Drivers
Sobriety).

Partially-at-fault accidents
The number of fatal and injury accidents in which our subject's
violation of the law contributed to the accident. In most instances,

this was equivalent to legal responsibility (Codes 1-27 of CHP
Driver's Violation).

Accident cost

Accident cost, in hundreds of dollars, calculated as follows: -
Cost = $90 x (number of fatal accidents) + $22 x (number of injury
accidents) + $4 x (number of Property damage accidents). The 1964
costs for each type of accident were the direct costs, and did not
include the cost of loss of future earnings, for example, except
to the extent compensated by insurance (Smith & Tamburri, 1968).

Length license gap

- The number of days the drivers license was expired or cancelled.
*Only gaps of 90 days or more were counted.-.

Accident rate “

The number of accidents times 10,000 divided by Mileage T Score (see
Exhibit 5). This yielded scaled accidents per standard score unit

of mileage. For subjects with no accidents, the score was 100 divided
by Mileage T Score. This yielded a different score depending on
mileage, rather than having them all scored 0. Some examples are as

follows:
No. accidents Mileage T Score Accident rate
0 50 2
0 100 1
1 50 200
1

100 100




EXHIBIT 2 (Continued)

Convictions
The number of convictions for tratfic offenses. When a person re-
ceived a traffic ticket and was found guilty or forfeited bail, the
courts sent DMV an "abstract of conviction' which listed the sections
of the Vehicle Code which the subject was found guilty of violating.
Each abstract was counted as one conviction, irrespective of the
number of sections of the Vehicle Code violated.

Violations -
A violation was a section of the Vehicle Code listed on an abstract
of conviction. That is, the subject was guilty of violating one
section of the Vehicle Code. Each violation was counted separately,
with one exception. Multiple speed violations on one abstract were
counted as only one violation, since they usually referred to the
same act, one violation for exceeding the posted speed limit, and the
second for violation of the basic speed law, driving at an unsafe
speed. Violations by passengers, bicyclists and pedestrians were
excluded. The violation types are listed below, with the sections-
of the Vehicle Code in parentheses. PC indicates penal code.

Sign violations
Failure to stop for signs or signals, or otherwise obey traffic
signs (21451a, 21452a,b,c, 214564a, Z1457a,b, 21461-62, 22450-52,
22454) .

Lane placement )
Failure to drive on the right side of roadway, crossing double lines,
etc., (21459-60, 21650-57, 21658a,b, 21659-64).

Following-too-close
Following too closely (21703-06).

Passing

Passing without clearance, passing on grades and curves, passing on
the right, etc. (21750-59).

Right-of-way
Failure to yield the right-of-way to vehicles or pedestrians as
required (21800a,b, 21801-04, 21805b, 21806a, 21950a, 21951-52,
21954b) .

Turning
Illegal turn or failure to signal turn (21460.5, 22100a,b, 221014,
22102-11).
Speed :
Speed over posted limit, or too fast or too slow for conditions,
speed ctontest (22349-58, 22358.3,,22362-63, 22400, 22405-08, 22412,
23109). .
Drunk driving ‘
(PC 367d,e, 23101, 23102).

‘Reckless driving
(PC 192.3, 23103-04).

Drug “ ’ )
Driving undexr the influence of any drug or glue (23101.5, 23102.5,
23105-06, 23108).

Driving while suspended bt R
Driving with a suspended or revoked licence, or after refusal by the
Department to issue or renew a license (14601).
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EXHIBIT 2 (Continued)

Hit and run .
Failure to stop after an accident (20001-02, 20007).
FTA/FTP . ‘
Failure to appear in court or failure to pay fine, as promised, for
a traffic conviction (40508-09).

Equipment
Defective brakes, headlights, etc. (23130, 24002-27907, 28050,
28050.5, 28051).

Miscellaneous moving
Failure to obey traffic officer or fireman, violation of restrictions
ron a drivers license, unlawful use of license, etc.- (2800-01, 13360,
14603, 14610, 16457, 21700, 21702, 21707-10, 21711-12).

Miscellaneous non-moving
All sections of the Vehicle Code not specified above, including such
areas. as vehicle registration, transportation requirements, occupa-
tional licensing, etc.

Actions
Court suspensions were given for traffic convictions, and were noted
on the abstract of conviction. Most court Suspensions in this study
were from juvenile courts, in which brief suspensions of the drivers
license were the usual punishment.

DYV probation was usually received due to-negligent operator status
owing to a high conviction rate.

DMV suspension or revocation of the license was administered to "hard
core'" negligent operators, those not obeying the Financial Responsi-
bility laws, and those committing certaim serious offenses, such as
repeated drunk driving. )

In,the event of an overlap between a court suspension and a DMV
suspension/revocation, only the DMV action was coded for the period
of overlap. .

Single license renewal
0. Married, separated 1. Single, divorced, annulled or widowed.
Coding was from the most recent drivers license on.file at the time

of coding. .

Adding these accidents to the criterion measure would obviously increase

the accuracy of the count, and the effect would’generally be to increase

the magnitude of the correlations. * However, it still might be necessary

to set some lower monetary limit below which accidents would not be counted.
Very minor property damage accidents may be mpre randomly distributed among
the population than more serious accidents, It would make an interesting
research project to collect accurate cost data on all accidents, then deter-
mine the effects on tk correlation coefficients of omitting accidents below
various costs from the criterion measure.

The characteristics surrounding fatal and injury accidents were coded
from the accident reports filed by or with the California Highway Patrol
(CHP). The definitions of accident characteristics will not be presented
here for three reasons: (1) the names of rhe variables and the classifi-
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cations in the tables make the meaning clear in most instances, (2) the
recoding from the CHP accident coding manual is obvious in most instances,
and (3) the variables are named and classified differently in Chapters

3 and 4. Appropriate comments on these variables will be made as they
appear in the text. Most of this data, such as road class and time of

day was purely descriptive, and was probably quite accurate. Some vari-
ables difficult to assess, such as drunk driving or vehicle defect, were
probably underreported. -

School Data

School records were chosen as a source of data since the school is
the main extra-familial social institution of which the teecnager is a member,
and degree of socialization has been found to be one of the best predictors
of driver record. By socialization is meant conformance with the prescribed
behavior, norms, and ideals of society.

In Los Angeles county, only school data from the Los Angeles City
School District was used. The mail questionnaire (see next section) asked
the names of high schools attended: The names of the subjects, and the
high schools attended, and their birthdates were sent to the Los Angeles
City School District. Names and addresses (on the original license) of
subjects not responding to the questionnaire were sent to the Dist}ict,
which located the probable high school of attendance on the basis of the
address. Fnaoto-copies of the school records were tben made and lent to
DMV for coding. ) ) ] ) .

In the other counties, all public high schools were visited, and the
records were searxched and coded by DMV employees. Transfers to other high
schools within the county were followed up.

The percentage of subjects for whom we were able to obtain school
records is shown in Table 5 by county. The 1ower percentages for Los Angeles

TABLE 95
Percentage for Whom School Records were Obtained by countv and sey

—

County
rresno Sonoma Sacramento | Stanisiaus llos Angeles [All coat
81 76 86 85 52 1 B
79 77 82 78 51 hYy

county reflected the different methods of sample selection and data collec~
tion for that county. .

The defiritions of the school data variables are presented in Exhibit
3. These variables represented most of the variables commonly available
on the permanent records.
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EXHIBIT 3
’ Definitions and Codes for the School Variables

Birth location .
1. Same county 2. California 3. Other

Home status
1. Lived with both natural parents 2. Lived with one natural parent:
3. Other

Year left school
Last grade (8-12) completed prior to leaving school for any reason.

Transfer L.
0. No 1. Transferred to another high school
-\ *
Dropout s .
0. No 1. Dropped cut of high school before graduation

College transcript
0. Other 1. High school graduate with transcript sent to college

Driver training grade
Grade received in behind-the-wheel driver training. 1. D 2. C .
3. B 4, A
Grade point average
Sum of grade points for all classes per above times 10 divided by
the aumber of classes
GPA trend .
0. GPA falling -- Senior GPA < Junior GPA < Sophomore GPA. 1. GPA
oscillating .=~ Other 2. GPA rising -- Sophomore GPA-< -Jurior GPA <
. Senior GPA. Subjects without GPA's in all three years were coded 999
as a control value. .
Citizenship grade P .
This was a measure of work habits, cooperation and classroom behavior.
Grades were standardized separately for each sex within each high
school to T scores, with a me.n of 50 and a standard deviation of
10. High scores indicated good citizenship.

Absences
Ten times the average number of absences per regular school year.

Non-language IQ
Non-language intelligence quotient in IQ score form. If this datum
was missing, Language-IQ or Total IQ was substituted when available.
If none of these was available, then the Achievement Test score was
transformed to an IQ score, directly via standard deviation units,
and the transformed. score was substituted.

Achievement test
Average of the T scores on English and Mathematics Achievement Tests.
Missing data was handled per Non-language IQ.

I1Q discrepancy
0. Other 1. Non-language IQ was more than 14 points greater than
Language IQ. Some clinical psychologisfs claim that this suggests
"psychopathic tendencies."

Achievement index .
Grade Point Average times 100 divided by Total IQ. High scores indi-
cate overachievement in school in relation to '"native ability."

~
-
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EXHIBIT 3 (Continued)

Rural schoo
U. Other 1. High school was in a rural area or in a city of less
than 10,000 population

School data missing '
0. School data was collected 1. School data missing .

Two variables, Language IQ and Total IQ were dropped due to a pro-
gramming error. Other variables defined in terms of either of these
variables were calculated prior to the introductioﬁ of the error, so were
rnot affected.

Three variables were dropped due to a lack of adequate data available
at the schools in readily accessible form. These variables were Times
Tardy, Sports Activities, and Non-sports Activities. The latter two were
included in the mail questionnaire data.

Two variables collected, P?rents Occupation and Driver Training Status,
will be discussed under Questionnaire Data.

Various means of defining the variables were evaluated .in order to
determine which had the highest correlaf?bn with four year accidents and
convictions. None of the less obvious or more complex variables was
appreciably superior to those presented in Exhibit 3. After comparing the
correlations with accidents and convictions with those presentéd in Exhibit
3, these other variables were not analyzed any further, but are described
in the following paragraphs. ' .

Ability groupings were made in many schools, so that brighter students
were in the same class, and the less bright were in one or more other
levels of classroom ability. This data was transferred to T scores, with
higher scores indicating brighter Ability Groups. This T score was used
to define variables as follows.

In addition to simple Grade Point Average (GPA), the following were
evaluated: (1) Ability Group GPA -- the product of Ability Group T score
and GPA; the purpose of this was to fake into account any difference in
grading practices in the various ability groups; (2) English GPA; (3)
Mathematics GPA; (4) English-Math GPA -- the average of (2) and (3); and‘

"(3) English-Math GPA times Ability Group T score. The purpose of these

latter variables was to compare aé%ﬁemic GPA with overall GPA. Another
measure of academic standing examined was Graduating Class Rank.

In addition to the Achievement Index shown, three other such indices
were studied. These other indices used Ability Group GPA, English-Math .
GPA, or Ability Group English-Math GPA in place of simple GPA.
- The absences variable shown is total absences, which was also broken
down into excused and unexcused absences, as it was thought that the latter

would be a superior predictor.
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Achievement Test was also broken down into subscores on English and
Mathematics tests. ‘ ‘ ’ .

In summary, the attempt to. find better correlates of accidents and
convictions than the more étraighqforward ones presented in Exhibit 3
was a failure. .

-

Questionnaire Data

A mail questionnaire, presented in reduced size in Exhibit 4,.was sent
to all subjects. The mailings to the Los Angeles and Sonoma county subjects
were begun in December, 1966. The mailings to the remaining subjects were
begun in September, 1967. The split-up of the mailing was done for practi-
cal reasons. The subjects were aged 19-22 at the time of the mailing.

The mailing strategy took into account previous research on the subject
(Parten, 1950; Peck & Harrington, 1968; Sébtt, 1961). Each subject was
first sent a questionnaire witﬁ a8 cover letter and a business reply enve-
lope. Those failing to respond were sent'up to three additional question-
naires| at~two week intervals, which-also included new cover letters and
business reply envelopes. o ) -

Respondents were defined as those returning a completed questionnaire.
Non-recipients were defined as those who did not receive the questionnaire.
This was -evidenced by either return of all questionnaires by the Post
Office, or receipt of a letter from a relative saying cﬂaf the subject -
was out of the country or was otherwise unable to receive the questionnaire.
Non-respondents were defineqfa§ those nq}_fflling in the two previous
categories.

The percentage of subjects in each category is presented in Table 6.

-
»

TABLE 6

' Percentage Distribptfbn of Res'bonSe Cate‘go:y by Sex
Sex i
Response category
Male Female Both sexes °
Respondent........... eeeeeaas 62.38 76 .04 68.07
Non-respondent........ et - 23.31 16.00 20.27 )
Non-recipient........ P 14.31 7.96 11.66
All categories................ 100.00 i 100.00 100.00

Sixty-two percent of the males and 76 percent of the females respondéd to
the questionnaire. This rather moderate réépoase rate for four letters
probably reflected the fact that so many of the subjects were out of the
siﬁ?e -- either in the armed forces, or at school, or simply emigrated.
Wizh-the non-recipient category excluded, the response rate was 77 percent.

'
.
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EXHIBIT 4 .
!
YOUNG DRIVER QUESTIONNAIRE

5

In your opinion,” court fines for most traffic violations are gencrally:

{~J much too low [Z] a lictle too low L7 about right

{ 7 alictle too high [737 much too high
1 ]

what is the name of the senior high school from which you graduated (or the last one you attended)? .

Nace ] Locatlon Date
List the names, dates and cities of any other high schools you attended.
Did you attend &’ high school which offered a driver education class with actual on-the-road
instructions? [/ _7 yes /77 no
Did you complete a course in ¢n-the-road driver training in high school? /. 7 yes

. . ~ {school) (yeaz)
}, ; no
1f yes, do you think it has made you....... ' i
! ] & much safer driver L./ a slightly safer driver [_7 little or no different -
. [la slightly less safe driver 7 A nuch less safe driver

If yes, how would you rate the :rnlnins you received in your on-the-road driver training course in
high school? R .
s “ 3 2 1
Very poor . Falir Excellent .

3
How would you describe the ¢lassroom driver education you received in high school?
!/ noge received /.“7 excellent 177 good /t:? fltr 7 not very pood 1.7 very poor

In your Ypinion, what i{s the major cause of auto accidents?
cor drivers /. _J untafe vehicles /__J poor roadways [/~ / other (specify)

In licensing drivers, do you fe€l that DMV should use testing procedures that are:
[/ rmuch less difficult to pass l_.7 slightly less difficult to pass {77 about the same as now
1] slightly more difficult to pass /._.] wuch ?o:c difficult to pass

The enforcement of traffic laws Is:

4
/™7 not nearly strict enough /7] not quite strict cnough /f_z/nbou: right
*/77 a 1icetle oo strict { 7 much too strict

How Eany'convlctlons for moving violations should 8 driver be pérmitted to have in one yeat before the DMV
considers revoking his license? ‘ .
During nn°nvcragc or typical month, approximately how many miles do you drive..........
. To, from, and during work or school . miles

For errands and personal business

(to store, bank, doctor, etc.)..... miles

Recreation.i(dates, pleasure driv- R

ing, to places of recreation, etc.) miles ¢

- Other. .. ooeiiicreciearcocacnscnses miles
. N
TOTAL. . cceeeenococercaseracnans ceee miles

Durtng the past 12 months, did you drive & lot more in one month than any of the others?/ [/ yes / [ no
1f yes, what month was it and how many miles did you drive during that month?

(month) - (miles driven)

Since leatning to drivé, approximately how many miles have you driven?
Mow many miles of driving experience did you have prior to obtaining your first Californis drivers

license (the one vlth your picture on {t)?

3

ucbcrxbe the vehlcle you have driven most sinte learning to drive: ° .
Vehicle type’ Make Model and body type Approximate
¢, (motorcycle, (Buick, Fiat, {(Corvair, station Year Color oumber of
*, truck, car, etg.) Honda, etc.) wagon, F-85, etc.) miles driven
A by you
v ]
-~ L

When were you born?

(month) (day) (year) .
Dept. of Motor Vehicles
(TURN OVER AND COMPLETE OTHER SIDE) poscsrch and Staciscics
: 0. X 28, § t
ADM 824 (NEW 12/66) . acramento
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EXHILIT 4 (Continued)
Young Driver Questicnnaire

- 2. )

Is the vehicle you drive most nf zhe time couityet with seat beles? [77 yos 77 o

1f s9, 4o you wear ther..... :
) [/ aever L7 vreactonally L77 arout half of the tire
{77 most of the time [ always

Cixele present marital status: Sinfle, Mirrricd, Diverced, widowed, Scpavated,

3

i¥ marricd, sbeut how cld were you when first rarrisve took place?

How zany children ¢o you have® .

What was your father's primary osccupati~n® ecepaticoal title Industr
Y P ¥ —— et e et y

w0at was your mether's pritary occudation®  (if hausewtle, indlcate so.)
Occupational title Incustry

\
How manv baothers ard sisters do vou have® How many arce older than yoio
—— ) ——

Ate hoth vour parents seill alivel [T ves S e v

Are thav....f 7 zatried [ 77 separated {77 divorced {7 otker
aMt is vour ocevpation as present”™ (1€ priririlv & nousewife or student, indicate so. ¢ unespioyed, list
WOL rerent otcepition.y Occupaticasl tatte . . srdustry

Cirzle the hizhest arade yns completed ih-sc::znl. —
L T L R S IR E R I I T T PR
L Crarrar Schod; } High School ! Colicpe

A -2 000 | —

————t e T Nt L AN

F] .

~hat s vour sltirate occupitional shjective®

(Specifv type of industry and kind of cccupation you, ar-
strivioy for,) R

L]
What is vour present occupational status? . .
{J enployed full.ziime {7 erployed part-time [] zetired
. L2/ vnesployed L7 not erployad vecause fulletime stedent or housewi fo

while in high school, did you participate in aay of the following types of school activities or oraanisaticps?
3. Sncial clubr (sororities, fraternities, €tC.)eeniees (7 yes  [T7 no
b, Acaderic clubs (math club, spanish clab, ete)eun.s, 1:'/' yes  [Z7 no

€. Student bodv activities and school functions (e.p.
school cance cormittees, student politice and
administration, student body office holders. cie).. (7 yez {27 oo

d, Ir{tumul whictic activity (athletic activity .
within ynur schonl but not as part of repular
. physical education).....,..... cecernieneeinees L7 yes  [7 0o
If memner of any of your school's athletic tcars,  how many school leiters did you carnl {If not i particie
pacc, write “X* (n blanks.) Varsity . Non~varsi€y

Chesk the sports vou lettered in durlng high scheol.

{27 vaseball [ fontball [T track L7 vasvechall L7 vone {7 other -

(sfcnf\)
In teres of safety. how would /0U rate yourself as a driver?

3 4 . 3 1}

VYery . about extrerely
wnsafe average - safe

In relation to most people of your age and sex. how mueh do you drink (#lcoholic beverages)?
L7 % never drinl. 7 tuch less L£27 a Meele less  [T7 about the same

-

-/ & little more /7 much more .

.

On the sverage, how many cigarettes do you smnke per day?

Apptoximately how rany full-time jobs have you had in the past 12 months?

‘Did you have a car while in bgh schosl? [/ yes 7 no  (1f yes, in what school year did vou figst st.\xt’
driving 1t resularly?)  [/T7 sophomore [~ 7 Jdunfor 7 Sentor

How many hours of driving did you do last week? —

What percentage of your driving durinpg the past year wae done on a motorcycle?

Have you ever been In the Armed Forces® [T} yes [ no (If yes, when?)




able refer to the questionnaire number. Some of :h-
in a direction opposite to that which wcuid Le TRpect
the variable. . .

reasons, .

" »

. .

TABLE 7

Mean Acclidernts and Convictlanns 1-u Yegr.
Resporse (aterory aad Sox o

The definitions and codes for the guestionaaire Aacr ire presented
. 3 p - . - - - 3 -5
in Exhibit 5. The numbers in parentheSes rfollawins the naccs of the vari-.
¢S were coded

v the name of-
s
Questions 2, 3, 7, 10, b, 19, and 31 were net “malvzsd for various

The accident and conviction rates by Response Categorv are presented
in Table 7. 'As' is usually the case, the Non-recipisnts had the lowest

g
Convictyons .

Sex
Response catepory ' Nale
Accidents Convictions| Accidentrs
\ .
Respondent........... .o 0.643 2,971 - Q.33
Non-respondent......... 0.66¢ ©3.923 0.13914
Non-recipient..........[ - 0.579 2.K29 0.310
All categories......... 0.640 3.173 0. Jas

victions, where the Respondents had the lowest mean.

(including non-recipients) to the mail, questionnaire.

TABLE 8

Response Hias from Schoc! Dats by Sex

rates, probably reflecting lack of exposure, and the Non=respondents had
the highest rates. An unusual exception was the fesult for female con-
The rates for the
Respondents were fairly close to those for the total sample. )

Both school and questionnaire data were available for 45 percent of
the males and 54 percent of the females. This permitted determining the
difference on school data between those responding and not responding
The aultiple re-
gression equations are presented in Table 8. As in all such rables, the

Regression £quations (Reta Coefficients) for Predictiog

Sex Equation s
.}‘.nle
Response Bias @ -0.17 Grade potat averine o 3 (JWes - tras cript
* . ~C.U8 Lov Arjeles crorty U 0f Brrerts otew) i
4007 Home sramin 40 o frel jo.atin w0
s i renewal suGu PA trend o 04 Jac:amerto ¢ ount)
Ferale

0,06 Yerr left c:- s Yao oairit §oat

Colldee tiuncovr gt 0 drete d e

Achievement {~dun 4, &0 S *hyerced

Kesponse bias » -0,18 urile prire avesase -0 1. Lot Arge se Lcore.
IS

A s e e e st e
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N . - . EXBIBIT S
. vefiritions and Codes .for rhe uestionnaire Data

-~

e aPlanciCe responte dane .
Awdve % todizatiep perlad (of approximately 2 weeks) in which mail
gt eandire wa2s returned.  High codes indicated the questionnaire
“as rewurned lacer, . ‘ . =
sttitude (L, b, 9) ]
The responser to questions 1, 8, and 9 were each scaled 0-4 with high
scorez: indicating court fines were too high, DMV tests should be less
difficult, and rraffic enforcement is too strict. The value coded was
the 5:z2 of the zhree scores. )
Sriwves traiotm ~3FCTy (3)
Codes Jrai High feares indicate driver training made the subject a
higs

e -

s w“atv driv !‘.‘l/—/ e
Lrives fraieany qualtity (3) ' . T
N Cace: i=5.  High scerey .adicare poor ratings.

Lriver education {6)

Voo None regeived . Tort driver education

Oriver wdecatine quilioy {6}
Londes 1-2, with she ronv roceived category excluded. High scores
indicared poor ratings . :

Mileage work {11}

e}
Manthls milcare in teons of ~iles.,

Milease nreanes (11 ' .
Ponthly mtleagce in teos of miles.

Milrape atner an )
Monthly mileage for racreation and other purposes in tens of miles.

Mileseo rotal (11
Monzhly mileare in tens of miles.

Apnual milessce (11, ¢
Milease pral g
{ounsatiaon 13y,

74 DA

2% 11 plus mileage in the highest month of driviag
~ hundreds of miles per “year.

Total mileape (31} ) ’

0 thoasands of miles . ~ -

Prior miieape (14) . oy
In nurareds; of mylps.

Bileage T score (11, 13, 37)° - .

T store based on standardization of Total Mileage .fur edach sex separ-
ately. when Toral Mileage was missing, the T score for Mileage Total
or Hours Drivieg was substituted, in order of preference, .

Vehiclie weight (15) > :

0 Mororeyelfe | 1, Foreign compacts (under $2,500) 2. American com-
pacys (52,500-52,999) . Standard American cars ($3,000-$3,699)

4 Moderately expensive cars ($3,700-54,200) 5. Luxury cars (over
$4,200) & Trucks: and buses. Classifications 1 through 5 were based
solely on new 1967 blue book price. Consequently, the names for the
classiffcations are merely deocriptions of the majority of cars in the
classification. Therge were some foreign cars in classifications :
2 throuph 5, -

Vehicle year {I5)
Coded {ast cwo digres, e.p., 1963 = §3,
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. EXHIBIT 5 (Continued)

Vehicle mileage (15) .
In thousands of miles.

Equipped seat belts (17) )
0. No 1. Yes -
Wear seat belts (17) .
Codes 0. Never ... 4. Always. Those without seat belts were excluded.

Married (18) .

0. Single, divorced or widowed 1. Married or separated
Divorced/separated (18) Tt

0. Single, widowed or married 1. Divorced or sep:irated

Number of children'(ZO)
Number of brothers (23).

Number of older sibs (23) .
If the number of brothers and sisters was zero, code 0.

Parents alive (24) : ’
0. No 1. Yes '

Parents marrled (24)
0. Both parents not a11ve, separated, or dlvorced 1. Married

Student (25) ) - ]
0. No 1. Yes ; ’ y

Housewife (25)
0. No 1. Yes

Grade ‘completed (26)- - ’
1-17+ .

Occupational goal (27) - d )
Coded Duncan's Socio-economic Status Index (Reiss, 1961) for the occu-
pation. High scores indicated high status.

Social mobility (21, 22, 27)
Occupational Goal times 10 divided by Parents Occupation (see below).
High scores indicated the subjects occupational status goal was
higher than his parents' occupational status. -

Unenmployed (28) .
0. Employed full or part time, or full time student or housewife.
.1.. Unemployed .
Social activities (29) -
0. No 1. Yes

Academic activities (29)
0. No 1. Yes

¢

Student activities (29)
0. No 1. Yes

Intramural activities (29)
0. No 1. Yes

Varsity letters (30) ’ ) s
Nurber of

Non-varsity letters (30)
Number of
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EXHIBIT 5 (Continued)

Safet§ self-rafing (32) -
Codes 1-5 with high scores indicating unsafe.

Drinking (33)
. Codes 0. Never drink ... 5. Much more

Number of cigaretfes (34)
Number of jobs (35)

Year own car (36)
1. Sophomore 2. Junior 3. Senior 4. After high school

Hours driving (37)
Number. of

kPercent motorcycle (38) < )
0, 2, 10, 20, ... 80+ percent !

Armed forces service (39)
0. No 1. Yes

Response bias
0. Responded to mail questionnaire 1. Non-respondent or Non-recip-
ient. Those for whom we did not have school data were excluded.

Driver fraining not offered (4,5, School data, see Chapter 6)

’ 0. Driver training offered 1. Not offered

Driver training not taken )
0. Drivetr training taken and driver t{gining not offered
1. Driver training not taken

Driver training taken : .

0. Driver training not taken or not offered
- 1. Driver training taken

Driver training taken when offered
0. Driver training not taken 1. Driver training taken. Those who '
were not offered driver training were excluded.

Parents occupation (21, 22, School data) >
‘Coded Duncan's SES for the father. 1If the father's occupation was
unavailable, used the mothers. If neither was available, used the
School data.

Questionnaire data missing

0. Responded to mail questionnaire 1. Non-respondent or non-recip-
ient

L]
.

order in the equation represents the, order in whichothey were selected

by the stepwise regression program (see below). Response bias is defined
in Exhibit 5. For both sexes Grade Point Average was the best predictor,
with those responding to the questionnaire -having higﬁer grade point aver-
ages. 1In general, the best predictors were-related to school achievement.
This would be expected, since completing the questionnaire would be a more
difficult task for the less able. Also, those with less academic achieve-
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ment would probabiy be less interested in the questionnaire or the study.
The multiple correlation coefficients were 0.31 for males and 0.26 for fe-
males, indicating a moderatelv low overall difference hetween the response
groups . .

That less than 100 percent responded to the questionnaire -probably
has lead to a bias in the data, so that the results are not entirely re-
presentative. For any particular statistic, the directio® and amount of
bias are unknown. 1In general, the difference on driver record and bio-
graphical data between respondents and others was moderately low, suggesting
that the overall bias was also moderately low. With regard to the bias in
the correlation coefficients, the fact that the non-respondents had worse
driver records as well as less favorable bicgraphical characteristics,
has generally resulted in reduced correlations between driver record anh}
questionnaire data, so that the correlations obtained were probably conser-
vative estimates of the true figures,

[y

Interview Data

In order to obtain a more comprehensive set of data on each subject,
it was decided to personally interview high and low accident subjects, and
to determine the biographical differences between the two groups.

All males with three or more accidents, and all females with two or
more acciaents, in their first four years of driving, were defined as high
accident subjects. High accident subjects comprised 3.48 perecent of the
male sample, and 5.32 percent of the female sample. Low accident subjects
were defined as those with no accidents during the same time period. Low
accident subjects compriseé 54.80 percent of the male sample and 71.95
percent of the female sample.

The low accident subjects were chosen by computer as follows. 1If the
computer tape record (records were in drivers license order) read was for
a low accident subject, the drivers license number was stored by sex and
county. If the record read was that of a high accident subject, the drivers
license number, sex, county, .and number of accidents were printed out. A

-count was made of the number of records read. When a high accident subject

was found, and the total number of records read was an even number, the
drivers license number, sex and county of the last low accident subject of
the same sex and from the same county was printed out. When the number of
records read was odd, the tape continued to be read until the next low acci-
dent subject of the same sex and from the same county was encountered -- it
was then printed out. 1In other words, the high and low accident subjects
were matched on sex and county, and in half the cases the low accident
subject had a higher drivers license number, and in the other half a lower
number. In some instancezs, when there was no, or only one, low accident

record between two high accident records of the same sex and county, the

same low accident subject could be selected twice; consequently, there were
a few less low accident subjects thun high accident Subjects. A total of

1,145 subjects were selected.
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Sacramento county subjects were interviewed during the course of
developing the ihterview questionnaire. Several were found to be DMV
employees or children of DMV employees. Also, many of the coding clerks
were the same age as the subjects and might have known some of them. Con-
sequently, it would have been difficult to maintain the confidentiality of
the information for the Sacramento county subjects, so that they were drop-
ped from the interview phase. Tracking down the subjects turned out to be
more difficult and expensive than anticipated, so that the money allocated
to the interview phase was expended prior to completing all the interviews.
Consequently, the last 80 names (both low and high accident) on the Los
Angeles county list were dropped from the interview phase.

T

After these deletions, there remained 744 subjects we attempted to
interview. Every means available, including attempting to contact the )
parents, was used to locate and contact the subjects. Subjects were offered
$5.00 to participate. If this was unsuccessful, another interviewer
f ' offered $10.00. The degreeé of success in obtaining interviews is presented
in Table 9. Interviewed were 55 percent of the males and a significantly

TABLE 9

Percentage Distribution of Interview Response
Classification by Accident Status and Sex

Sex
Male Female
Response classification )
High Low High - Low

accident accident accident accident
(N=175) (N=177) (N=210) (N=182)
Interviewed............ 54.29 55.37 67.14 60.99
Unable to locate....... 20.00 15.25 12.38 17.03
Out of state........... 14.29 18.08 10.00 11.564
Remote California...... 4.00 4.52 4.29 5.49
Refused........... 5.71 23.39 5.24 4.94
Deceased..:.....0vou.... 1.71 3.39 .95 0.00
, All classifications.... 100.00 100.00 | 100.00 . 99.99

x% male accident status vs. classification = 3,99, 5 df, p > .20.

x2 female accident status vs. classification = 4.29, 5 df, p > .20.

%2 male vs..female (both statuses) = 13.56, 5 df, p < .01.

higher 64 percent of the females. There were no differences between the
distributions by high and low accident status for either sex. The main

reason for failure to interview the subjects was that they could not be

located, or the subjects were found to be living out of California.

ERIC | )
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Only 5 percent. of the subjects refused to be interviewed. The Remote California .
classification meant that the subjec; was residing ip California outside -
the areas in which the interviewing was done -- Los Angeles county, Sonoma
county, Stanislaus county, Fresno county, and the San Francisco Bay area.
The interviewers were told they were interviewing people with all
types of driver record, and that they were to tell their subjects this 'if
they”were asked by the subjects if they had been selected hecause of traffic
tickets or accidents. Questions regarding the accident history of the
subjects were placed at the end of the interview questionnaire, so as not
to influence the results. . *
Most of the interview was taken up with the interviewer asking ques-
tions about the subjects' life and driving habits. Also, a "driving
behavior sort" was used. Fifty statements were printed on cards about the
" subjects' driving behayior at present and at ages 17-17. The subjects
sorted the cards into "me" and "not me" piles. Also sorted into the same |,
piles-were 115 cards with adjectives on eégmﬂ so that the subject -could "
describe himself. These adjectives were from lists developed by Hathaway,
‘Meehl, and Black (Black, 1956), together with a few added by the present
author. Finally, Scales based on the Aggression, Exhibitionism, and Change
scales of the £dwards Personal Preference Schedule (EPPS) (Edwards, 1959).
Items dealing with sex were deleted from the scales. Also items which were
scored on more than one scale were deleted, so that the new scales were ‘
not ipsative. Since the scales were changed and taken out of context, the
present findinés can not be generalized to the usual scales, or to other
usesof” the EPPS. '
The interview questionnaire is not presented .here for reasons of
- ¢ space. Those questions which differentiated between high and low accident
subjects are presented in Chapter 6. The interview questionnaire, coding >
instructions, and means and standard deviations for all interview variables
- by accident group and sex, are available upon request.

Data Processing . .

All data were coded onto code sheets which were keypunched, then
transferred to tape. A computer program was written which transformed the
raw data into the final master tapes from which most analyéés were done.
The codes presented previously in the' Exhibits were the final codes gener-
ated by the computer. The hard coding was designed to be as,simple and
error-free as possible. For example, only the dates of accidents were
coded. The computer program then determined what year after licensing the
accident occurred in, and added 1 to the number of accidents for that year.
If any data was missing, a code of 999 was entered. An exception was made
to the above for the intervizw data, where ali coding was done manually.

All coders were thorovghly trained and checked 100 percent during the
learning phase. Thereafter quality control checks were made throhghout

\)4 = =5
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°

the coding process. " All coding of accidents was double-checked by a second
clerk for accuracy. ]

Computer programs’ were written to check the punch cards for the range
of permissable values, as well as for thegconsistency of the relationship
among the variables on edch card. For the interview data, only the range
of values was checked. All errors were corrected. Only one check was
made between one card and another card, on driver training status. The
results are presented in Chapter 5.

After the master tapes were created, the means, étandard deviations,
number of subjects, minimums and maximums were calculated for each variable,
and inspected for accuracy. Two variables, Language IQ and Total IQ were
deleted from further analysis, as errors had been introduced into the data
by a computer program. The other errors found were negligible,

Statistical Techniques

- All hand calculations were double-checked by a second clerk. Table
totals may not add due to indépendent rounding or truncation., All analyses
of variance and t-tests followed Winer (1962). All tests of statistical

" significance were twe~tailed at the 0.05 level. R
A1l x° statistics were calculated on the raw frequeﬁgy distributions,
even when shown with percentage tables. All x2 statistics with 1 degree of
freedom (df) were corrected for continuity. In some’instances X° tests
were made in violation of the assumption of independence between categories,
This was done when there was no practical alternative. In most, if not

2 statistic was so large that the significance of '

all, cases the resulting X
. 2

the differences was beyond question. In any event, such calculated x
* statistics should be considered approximations.

The Pearson Product Moment correlation coefficient (r) was the main
statistic used. The correlations required for statistical significance are
presented in Table 10. Due to the violation of the assumptions for the use
of r, the maximum value of r attainable was not 1, but some lower figure
(California Department of Motor Vehicles, 1964-1967; Peck, McBride, &

¢ . Coppin, in press). The correlation between any two variables was based

o " only on those subJects for whom datag was-available on both variables., Since
driver record data was available for eveﬁ&one the correlations between
driver record and school or questionnaire data, were based on all subjects
for whom school and questionnaire data was available, respectively, 1In
the case of correlations between school and questionnaire data, they were
based only on subjects for whom both school and questionnaire data were
available, and consequently were somewhat biased. The percentage of sub-
jects for whom we have data from various sources is presented in Table 11.

Another major statistical method used was multiple regression analysis

(Blalock, "1964; Cochran, 1968, 1970; Cohen, 1968; Darlington, 1968; Draper &
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TABLE 10

Correlation Coefficients Required for Statistical
Significance at the .05 and .0l Levels
as a Function of the Sample Size N

N r.05 . r.01
8000 .022 .029
7000 .023 .031
6000 .025 .033
5000 .028 .036
4000 .031 .041
. 3000 5 .036 . 047
2000 . 044 - ’ .058
1000 .062 081
500 .088 115

<

Note. --Values for N greater than 2000 were calculated tvom
the formula--critical ratio div1ded by the square

root of N.
TABLE 11
Number and Percentage of Subjects for Whom we Have Data

. -From Various Sources .

¢ Sex

Source of data - Males ' Females
Number Percent Numbér Percent

Driver record.............. 8,121, 100 T 5,794 100
School, record.............. 5,761 71 4,001 69
" Ma1l questionnaire......... 5,066 62 4,407 76
Both school record and mail ’ . ) .
questionnaire............ 3;654 45 3,115 . 54
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Smith, 1966; Gordon, 1968; Li, 1964; L1nn & Werts, 1969; Pugh, 1968).
A- forward selection stepwise regression program followlng Efromyson's
algorithm‘was used. Variables were added to the equation one at a time,
until the multiple correlation ceased to increase significantly. The
F values shown in the tables were the F's upon entry. The beta coeffi-
cients_shown in the tables were the standardized regression coefficients
for the final equation. The beta coefficients are sometimes .interpreted
as reflecting the unique contribution of the variables, which is not
quite correct. Tne unique contribution relative to the other variables
is the part correlation coefficient. However, the ratio of the part
cofrelations of two variables in the equation is equal to the ratio of
their beta coefficients, so that the magnitude of the beta coefficients
may be 1nterpreted as the importance of the variable as a predictor,
relative to the other variables in the equation., This interpretation of
the beta coefficients, which is often expressed by saying that they
represent the effect adjusted for all other variables in the equation, is
subject to certain limitations. For example, when two variables measuring
essentially the_ same phenomenon are entered in the equation, the magnitude
‘of their beta coefficients may be increased and have opposite signs. For an
example, see pages 78-79. Another possible outcome would be a rpductlon in
the magnitudes of the beta coefficients. Consequently, 1nterp1etat10n of
the beta coefficients, and comparison of them w1th the correlation coeffi-
cients, should be made with caution.

For a discussion of other statistical considerations involved in acci-
dent research see Peck, McBride, & Coppin (in press).

Comments on the analysis of covariance will be made -in Chapter 5.

-
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CHAPTER 3
" LONGITUDINAL DRIVING .RECORD"

This chapter will begin with an analysis of v§riabfés associated with
licensing, such as drive test scores. Then an anaiysis of the acecident
and conviction record Prior-to licensing will be madg. Driver record data
for the first four years -of driving after licensing will be préseﬁted,
includjng yeaero-year trends’ in accident types, accident chéracteristics,
convictions, violation types, and DMV and court actions. The means,
sqﬁhdard deviations and correlation coefficients for most variables are
Presented in the Appendices.,

Driver Record Prior to Licensing

Three variables derived from the ofiéinal license appiication will b;
analyzed: (1) drive test score, (2) age.licensed, and (3) length of

instruction permit. Then an analysis will be made of the accident and
conviction rates prior to licensing.

L}

The average score on the drive test was 83 for males and 82 for
females. This difference was statistically significant (t = 4,53, p . .001),
The percentage distribution of scores on the drive test is shown in Table

12, Aﬁproximately 8 percent had very high scores of 95-99. The remaining

.

" TABLE 12
Percentage Distribution of Drive Test Score'by Sex

Sex

Male ' ) Female
95 - 8.82 6.54
90 p p 15.70 14.90
85 1 19.32 19.26
80 20.08 20.00
75 .. , 18.19 19.28
70 . 17.98 20.02
100.00 100.00

scores were distributed fairly evenly. throughout the other cateébries.'
.The minimum licensing age was 16 years. The average age when licensed
was 16 years, 23 weeks for mafes, and 16 years, 27 weeks for females (t =
10.05, p < .001). The percenﬁage'discribution of age licensed is shown
in Table 13, Thirty seven percent of the males and 28 percent of the"
females obtained their license within four weeks of their sixteenth o
"birthday. A Steadily decreasing percertage.vere licensed at later ahes.
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TABLE 13

Percentapge Distributior of Age Licensed by Sex
(In weeks after 16 years of age) '

. Age Sex Age Sex
(weeks) Male Female (weeks) Male Female
0 -3 ... 37.35 27.89 |52 - 55..... . 2.29 2.5& .
« IR N 7.44 7.66 |56 ~ 59...... 1.90 1.78
8 - M.euunn... 5 32 5.52 {60 - 63...... 1.33 1.78
h 12 15,0, 4.88 5.33  |i64 - 67...... 1.42 1.71 :
f’ 16 - 19....... 4.22 5.22 Jl68 - 1. a... 1.39 1.49
0.7 4.21 4.25 {172 - 75...... 1.32 1.5 .
2 - 17 .94 4.67 7 - 79...... 1.34 1.73
28 - 3....... 3,36 3.91 |i80 - 83..... . 1.10 ~ 1.16
Y32 - s, 2.87 3.89 lisa - 87...... 0.86 1.57
f 36 - 39....... 2.92 0 3.27 {88 - 91...... 1.13 1.47
, 40 - 43, ... 1 2.68° 2.3 2 - 9s...... 1.0 1.21
YN N 2.35 2.87 |96 - 99...... 0.82 [ 1.21
a8 - S1....... 1.90 2.44 100 - 103.... 0.57 1.09
. - All ages..... 99.98 100.02

. v

-

The minimum age for an instrugtion permit was 15 and one-half years.
Ninety percent of ?he females and 86 percent of the males obtained an
instruction permit (Y2 = 54.21, 1 df, p < .001). The average length of
the instruction permi€ (excluding those with no permit)—~was 17 weeks for
females and 16 weeks for males (t = 8.67, p < .001). The percentage dis-

- tribution of length of instruction permit is shown in Table 14. Thirteen
percent of the males and 9 percent of the females had permits 'for less
than four weeks. Forty percent of _he males and 47 percent of the females
had permits for 24 to 27 weeks, when the permits expired. This concentra-
tion probably was due to many subjects' obtaining their permits and
licenses as soon as they were eligible. The older the subjects were when
they were licensed, the shorter the length of their instruction permits .
(r = ~.32 for males, r = ~-,20 for females). These correlations reflected
the fact that those under 16 when they obtained their.instruction permit
necessarily had to wait until 16 to be licensed.

The average numbers of accidents and convictions were low prior to -
licensing. The rates7per thousand drivers are shown in Table 15. There
were four accidents'per thousand males during the period of the instruc- . -
- tion permit (16 weeks). The figures in parentheses give an annual rate .
in.order to permit comparison with the rate during the first year of ‘
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, ' ‘ TABLE 14 ' '
. ., Percentage Distribution of Length of Instruction
Permit by @ex
. (In weeks)
_— Length _ Sex
. {weeks) ~
: Male Female
No permit........cuounnn.. . 13.93 9.77 .
0-3..... et seee e 12.61 : 8.94 ) ) -
. ’ 4 - 7.0, . heeeee e d .. 8.48 7.04 .
’ 8 - 1l.iivinnin... 8.02 8.16 L
12 15....... e eeteanan . 7.57 8.06 . >
W6 - 15, L 8.66 10.89.
20 - 22,000, e s 12.57 15.98‘
' 28 = 2Teeiiiiiiiiin 27.73 3}.55 - .- .
, ' 1T U e 0.43 | 0.60 . .
oo : « A1l lengths....... vevesees| +100.00 ° 4 99.9Y '
- - « . — -~ Iy
. ’ ?
- » Vd
- LN
) * A
/- © TABLE 15 - .
. ! . Number of Accident$ and Convictions per 1,000 Drivers
. Prior to Licensing by Sex
(Figures in parentheses are the 'numBler adjusted *
to an annual rate)
¢ Sex
v ) 4
. Male Female
. . ltem :
.- ’ On 6 months On 6 months "
instruction instruction s -
N permit prior permit prior
) b
' _ ’ 4 5 2 3 .
Accidents.......... (13) . (10) M (6) (6)
\ . -~
[ 1 -
T 39 58 5 . 10
Convictions........ (127) oty (116) (15) (20)
. —

driving. For example,'thd accident rate for males during tgz\?}rst year
of driving was 159, or more than ten times the rate of 13 while on an

instruction permit. The 6 months prior column gives the  rates for all

subjects during the period 6 months prior to licensing, irrespective of
Q .




. -39.

r .
A
S
. whether the accident or conviction occurred during the period of an in-
struction permit.- In absolute terms, males had 44 accidents and females
; 17 accidents during the period 6 months prior to licensing.
, y Accident and Conviction Trends v
- . First, the joint distributions of _accidepts and convictions for the
first year and for the first four years of driving will be’ presented
Then th:/yeﬁfgto year ttends in che types of accidents and v1olat10ns will
’_< be.presénted . .
. The joint distributions of accidents and convictions for the fxtst
([ yea® of driving are presented io Tables 16 and 17. Fifty-seven percent of
’ = ° H
, . . TABLE 16 ..
- . “Joint Discribuciox\ of Accidents by Conviccions for'
’ ; ,the First Year of Driving for Males .
(Figures 1n parentheses are percentage-of all subjects)
i * . . Number of accidents (R .
. to- _Number of convictions - — :
0 1 2 3+ Total
. A B 4,668 428 21 0 5,117
Tttt tes """. (57.48) (5.27) \(0._26) (0.00) (63.01)
1 : * 1,386 340 -~ 37 3 1,766
R AL (17.07) | (4.19) | +(0.46) | "(0.04) | (2i.7%)
. 2. e 516 154 21 1 692
R PRI LD ereeaas (6.35) (1.90) (0.26) ‘(0.01) (8.52)
o, K <215 75 8 1 299
- .:.’g.’. ................ (2.65) (0.92.) (0.10) (0.01) (3 68)
y . “, - , " 83 S 43 7 . 1. 134
) A -t (1.02) (0.53) (0.09) (0.01) (1.65)
Q .
. 5. C 41 14 R | 1 57
. : ........... ece e e tasan /{ (0.50) (0.17) (0.01) (0.01) (0.7‘))
. 6 . 19- 4 1 o 24,
...................... (0.23) (0.05) (0.01) (0.00) (0.30)
- 12 a | 2 0 18
TR (0.15) (0.05) |- (0.02) | (0.00) (0.22)
B eyt 2 -3 c o1 0 {
- s . BN - : (0.02) (0.04) (9.01) (0.00) (0.07)
9. “3 2 0 0 5
...................... (0.04) 0.02) | (0.00) (0.00) (0.08)
10 1 0 0 ' 0 1T
...... SRRERTERTLIRIITE (0.01) | (0.00) (0.00) (0.00) (0.01)
TN . J IR 0 0 1 - 2
- AT.ieciiine e P I S . (0.0}) (0.00) (0.00) (0.01) (0.02) .
. \g. - .
. ¢ Toral ' 6,947 | 1,067 | 99 | 8 .| 8,121
. ‘ """" frierrree * (85.54) (13.14) (1.22), (0.10) |(100.00)

.
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TABLE 17

Joint Distribution of Accidents by Convictions for the First
Year of Driving for Females

(Figures ‘in parentheses are percentage of all subjectg)

Number of accidents
Number of, - . LT
convictions 0 1 2 3% Total
: 0 ) - 4,657 319 15 1 . 4,992 .
Feerer o ;... (80.38) (5.51) (0.26) Nk (0.02) (8€.16)
- 5 525 140 BT 0 6.
mresrees seve (9.06) (2.42) (0.28) (0.90) (11.79)
” i 75 25 0 0 100
CeedeeeeFeennds ¢ (1.29) (0.43) -| (0.00) ~(0.00) (1.73)
» '5. ¥
3 A 12 4 1 0 17
Teary B (0.21) (0.07) (0.02) (0.00) (0.29)
o . 2 ‘0 0 0 2
°°°°°°°°°°°° {0.03) (0.00) 10.00) (0.00) (0.03)
. 0 . 0o 0 1 1
.............. (0.00) (0.00) (0.00) 9.02) (0.02)
% 1 0 0 -0 . 1
------------- (0.02) (0.00) (0.00) (0.00) (0.02)
. ~ A R .
1 ; 1 5,272 4B8 32 2 5,794 .
ota ' (90.99) (8.42) (0.55) (0.03) (100.5¢) .

[l

the males and 80 percent of the females were both accident and conviction
free in their first year of driving. The "Total" fow and éolumn gives the St
percentage hav1ng a given number of acc1dents and conv1ct10ns respectively.

For example, for males, 85.54 percenc had no wccidents, 13.1& pércent had

1.22 percent had two acc1dents, and 0.10 percent had 3 or .
Similarly, .63.01 percent of the males had no convictions,

21.75 percent had one conviction, etc. _ : Y

one accident,
more accidents.,

The joint distributions for the first four years of dr1v1ng are pre- --

sented in Tables 18 and 19. Only 15 percent of the males and 44 percent

‘of the females were both accident and conviction free during their [“rst .

four years of driving. Seventy-two percent of the females, but only 55
percent of the malés avoided accident-involvement in their first four
years of driving. 'Three or more acqidencs were reported for 3.49 percent
of the males and 0.96 percent of the females.

The number of accidents and convictions per year is presented in
Table 20 and shown in Figure 1.

were done separztely on each trend shown in Table ,20 for each sex separately

Repeated measures analyses of variance

L e
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(FiRutee In parrnrneses ate percentage of all subjerts)

2z

G eray Af . Susher of acctdents
TwiC Tl W _

. . 1. 2, 3 % ‘s 6 7 Total

TSEIT 282 ay .9 2 1 "0 0 1,577
(1% S {3 «h (o ey | (6. (0.02) (0.01) {0.00) (0.00) | (19.42)

5 Y. bl 52 12 2 v 0 0 1,536
Ui 54 Gen§ 1 | (0.15) (0.02) (0.00) (0.00) | (0.00) | (18.91)

T W20 166 25 4 0 0 0 1,264

(= 5 ER TN am | @n (0.05) (0.00) (0.00) (0.00) | (15.36)

\ kg Wit 133 27 0 0 0 992
TR (U ) {1 «iy 13.33) (0.16Y | (0.¢0) (0.00) (0.00) | (12.22)

. Bai 2% 95 25 3 1 0 0 A
. IR B L (: 2 (0 31) (0 0%) (0.01) (0.00) | (0.00) (9.16)
0% 1)) 50 22 3 0 0 522
- £3 51 | (2 s s | (0.30) (0.07) (0.04) (0.00) | (0.00) (6.43)

. 154 151 w2 7 ot 0 1 416
t2 01 ¢ (1 E6) (0.86) I” (0 26) (0.09) (0.01) (0.00) (0.01{ (5.12)

8s | 3 63 12 s 0 0 0 268

R @y | o518y | (6 1%) (0.96) (0 00) (0.00) (0.00) (3.30)

. ; 0 5% &5 a 3 © 2 0 200
i 9% i 3 %) s» | (e.ay (0.04) 0.01) | ¢0.02) (0.00) (2.46)

i %2 &1 37 13 0 1 0 180
T W 7% {0 46) 0 16) (0.07) (0.00) (0.01) | (0.00) (2.22)

1w % 2% 21 1w 2- 0 1 0 89
’ (0 3%y W 1 {2 28) (©.12) (0.02) (0.00) (0.01) | (0.00) (1.10)
" 2? 39 L 1 0 0 0 93
O 1Y) {3 45) (0.25) (0.07) (0.01} (0.00) (0.00) (0.00) (1.15)

. 22 17 14 & 1 0 0 60
‘ (21D A0 20 6.17) | (0.07) | (0.00) (6.01) | (9.00) (0.00) (0.74)
‘. 13 I 7 & 3 0 0o’ 0 47
. fu 18 (x25) | (0.05y | (0 0%) (0.03) (0.00) (0.00) | (0.00) (0.58)
e - 4, 12 6 1 2 0 0 0 29
T 35 ¢ 1535 | (oo (6.01) (0.02) (0.00) (0.00) | (0.00) (0.36)

.. % .1 § X 0 0 0 0 30
w1 i1 14) n a7) (0.05) (0.00) {0.00) (0.00) (0.00) (0.37)
" 1% 1 2 0 ‘o 1 0 0 19
1 181, (oeol) (9.02) (0 00) | (0.00) (0 o1) (0.00) | (0.00) (0.23)

‘ « oo 2 3k 0 0 0 20
. 0w o 1a) (¢ 02y | (0.0%) (0.00) (0.00) | (0.00) | (0.00) (0.25)

* 2 2 1 0 1 0 0 0 7
(G} (& ol o) | (0.00) (0.01) (0.00) | (0 00) | (0.00) (0.09)

. i 2 0 * 0 0 0 0 3
“q 0 (< 02) (0.00) (0.00) (0.00) (0.00) (0.00) | (0.00) (0.04)

. o 1 o' 2 0 0 0 0 0 3
: £3 Yy 30 (0.02) | (0.00) (0.00) (0.00) (0.00) | (0.00) (0.04)
0 2 0. 0 0 0 0 0 2

v men | o (0 00) 1 (G.00) (0.00) (0.00) (0.060) | (0.00) (0.02)
, 3 1 1 .0 1 0 0 3
{3 40 (% ul) 0 oy | (0.00) (0.00) (0.01) (0.00) (0.00) (0.04)

- 1 2 2 1 0 0 o 0 ) 5
: (3 0 (0.02) (0 01) | (0.00) (0.00) (0.00) (0.00) | (0.00).] (0.06)
» 1 1 2 0 0 1 o - 0 5
¥ (3 el 1 (2 oD 0.02) | (0.00) (0.00) (0.01) | -(0.00) | (0.00) (0.06)
. a | 0 0 0 0 0 0 0 0
. (¢ o0y | (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
" [ 0 0 0 0 0 0 0 1
o v ul) (0 00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.01)
‘s 3 1 0 0 0 G 0 0 1
: (0.9 (¢ ol) (0.00) | (0.00) (0.00) (0.00) (0.00) | (0.00) (0.01)

- o 0 0 0 0 0 0 o . n
¢ (0 00y (5.00) (0.00) | (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
.. 9 1., 0 0 0 0 0 0 1
! (2-96) (0.01) (0.00) | (0.00) (0.00} (0.00) (0.00) (0.00) (0.01)
10 o 0 2 0 0 0 0 2
K . 0 00y (0.00) 0.02) | (0.00) (0.00) (0.00) (0.00) | (0.00) (0.02)
e 1 0 0 1 0 . 0 0 o .2
! (G0 {0.00) (0.00) (0.01) (0.00) (0.00) (0.00) | (0.00) (0:02)
ratal 4,630 2,525 863 212 55 nm - 4 -1 1 8a21
° (55 80y | (31 09) | (10.63) | (2 61) (0.68) (0.14) (0.05) | (0.01) '{(100.00)
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/‘ " TABLE 19

Joint Distribution oé\Accidents by Convictions for the First
Four Years of Driving for Pemales

(Figures ‘in parefitheses are percentage of all subjects)

»

‘Numbe; of Number of accidents
- . convictions

. 0 1 2 3 bt Total

0 2,543 517 61 9 | o0 3,130

ceeeeeeeeene | @8%89) | 892y | @hos) | 0.16) | 0.00) | (Gh.02)

1 1,012 388 82 12 2 1,496

"""""""" (17.47) | (6.70) (1.42) (0.21) | (0.03) (25.82)

2 366 | 236 48 12 . 0 662

ST B (6.32) | (4.07) | (0.83) | (0.21) | (0.00) | (11.43)

- . 3 147 104 33 9 . 0 . 293

CASARELA RS (2.54) | (1.79) | (0.57) | (0.16) | (0.00) (5.06)

4 57 40 13 2 0 112

----------- (0.98) | (0.69) | (0.22) } (0.03) | (0.00) -| (1.93)

5 _ T 22 17 9 2 . 52

-------- L (0.38) | (0.29) (0.16) (0.03) | (0.03) | (0.90)

6 . 6 - 4 2 1 1 14

"""""""" (0.10) *| (0.07) (0.03) (0.02) | (0.02) (0.24)

. ; 4 4 " 2 1 0 . 11

............. (0.07) (0:67) (0.03) (0.02) (0.00) (0.19)

- 2 5 1 1 "0 9

. . SOARA AL (06.03). | (0.09) | (0.02) | (0.02) | (0.00) (0.16)

9 2 1 1 0 0 4

""""""""" (0.03) | (0.02) (0.02) (0.00) | (0.00) -(0.07)

‘ 10 2 ‘1 0: 0 | 4

............ . (0.03) (0.02) (0.00) (0.00) (0.02) (0.07)

1 A I 0 0 0 0

""""""""" (0.00) | (0.00) (0.00) (0.00) (0.00) (0.00)

. 12 ’ 5 - 0 0 0 0 5

............ (0.09) | (0.00) (0.00) (0.00) (0.00) | (0.09)

) : 1 0 0 > 0 2
< Be.ooooeee. (0.02) | (0.00) | (0.00) | (0.02) | (0.00) (0.03)

Total. .. - 4,169 | 1,317 252 50 6 5,794

-------- (71.95) {(22.73) | (4.35) | (0.86) | (0.10) [(100.00)
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TABLE 20
Number of Accidents and Convictions per L%?OO Drivers
. by Sex'and, Year
- d Year
Item Sex -
1 2 3 4 All
. . . years
M 159 182 172 127 640
. Accideﬂts .................. F . 96 94 84 70 345
Accident cost (in thousands M 164 182 181 130 656
of dollars).............. F 92 88 74 . 69 323
M 109 125 116 86 436
Property damage accidents..] F 69 68 63 48 246
> M 50 57 56 41 204
Fatal and injury accidents. F 28 “ 96 22 23 98
‘ 2 114
Partially-at-fault acci- M 30 32 31 0
.dents.................... F 15 11 9 10 46
M 13 16 14 10 52
Single vehicle accidents, .. F 7 4 2 4 17
. M 649 835 961 728 {3,173
Convictions................ F 164 204 247 215 830
]

to determine if there were significant changes in the means across years.,
With the single exception of fatal and injury accident; for females (p

< .15) all trends were significant at the .05 level. 4as a check for the
"influence of any violation of the mathematical assumptions, Box's conserva

tive F test (Winer, 1962, p. 123) was applied. Only partially-at-fault
.accidents for females (F=3.73) and single vehicle accidents for males

(F=3.77) barely failed to meet the critical value of F= 3.84.

The accident mean for males reached its peak in the second year of
driving, and then declined; whereas‘the female mean declined from tﬁe
first year on. The conviction mean rose dramatically for both sexes
until the third year of driving, then declined. Males averaged four times
as ‘many convictions, and twice as many accidents, as females. Males

in Figure 2, together with the accident, convicﬁion, and mileage trends
from the Teen-Age Driver Study (Ferdun, Peck & Coppin, 1967). As can be
Seen, the accident treads were quite similar and relatively flat, showing

-
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a slight decline overall. 1In the Teen-Age Driver Study, only convictions
for moving violations were included, which accounts for the discrepancy in
the elevations of the conviction curves in the figure. However, the shape
of the curves was similar -- peaking in the third vear (age 18 for the

.Teen-Age Driver Study), then declining. Thus there was little difference

in the.trends for the present longitudinal study, in which the subjects
remained the same in the various time periods, and a cross-sectional
study such as the Teen-Age Driver Study, in which the 17 year olds were a
different group of people from the 16 year olds\.

The average mileage rose each year. Consequently, the accident rate
per mile dropped from the first year onward. The mileage trend tended to
parallel the conviction trend until after the third year of driving, when .
mileage coptinued to rise but the absolute number of convictions decreased.
As a result, the conviction rate per mile decreased in the fourth year.

It may be argued that the per mile rate is not the proper way to
adjust for differences in mileage. Pelz & Schuman (1970), for example,
pointed out that dividing by. the logarithm of mileage would more adequately -
represent the relationship between mileage and accidents. They themselves
used another method, which was, in effect, an analysis of covariance with
mileage as the covariate. The present situation differs somewhat, however.
The preceding methods of analysis are most appropriate for adjustments
"across persons', that is, for different people having different mileages at
the same time (cross-sectional analysis). In such an analysis, we would

- - - ? .
not expect a group driving twice d4s many miles to have twice as many

accidents, with a correlation of only .10 between mileage and accidents (see
p- 93). In a longitudinal analysts towever, the different mileages (across
years) are obtained by the same persons ("within person analysis").
Consequently, apart from practice eﬁfects, we might expect a person who
drove twice as many miles one year as -the year previously to have approxi-
mately twice as great a chance of an accident (this is perhaps the intui-
tive basis for the usual mileage adjustment of accidents divided by miles).
For this reason, the appropriate model for adjusting for changes in mileage
in a longitudinal study would be an analysis of covariance within a re-
peated measures analysis of variance with the (possibly transformed)
covariate (mileage) varying across measures (Winer, 1962, p. 607).

Year to year trends in mileage were not available in the present
study. Since the accident and conviction trends were similar in the Teen-
Age Driver Study and the present study, it may réasonably be assumed that
the mileage trend for subjects in this study would also be similar to
that of the Teen-Age Driver Study.

It is cle: that no matter how one adjusted the accident trend for
mileage, the resulting rate would show a steady. decrease across vears,
since the number of accident acciua.nts Jdecsrased and milcag increased,
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For similar reasons, there was a decline in the mileage adjusted
rate of convictions from the third to the fourth year. No firm conclusions
can be reached about the mileage-adjusted conviction trend in the first
three years of driving. 1If increasing mileage were fcllowed by a similar
increasg in convictions (i.e., the simple adjustment of convictions divided
by mileage), then the mileage-adjusted trend for the first three years would
be flat. 1If some less proportional adjustment were the correct one, then
the mileage-adjusted conviction rate would show an increase in the first
three years. The only possibility that .can ‘be firmly excluded on the basis
of the present data is that the conviction rate decreased during the first
three years of driving. ' '

In summary, the mileage-adjusted accident rate decreased during the
first’four years of driving. The mileage-adjustad conviction rate eithér
‘increased or remained constant during the first three years of driving,
then decreased from the third to the fourth year.

This discrépancy\betwqen the agcident and conviction trends suggests
.that the subjects were actively trying to avoid accidents, and became
more skillful at doing so as they gained driving experience, but that there
was no improvement in their attitudeg’and driving practices relative to
traffic violations until their four®h.year of driving. This lack of
improvement’might be due to such factors as: (a) incteased confidence '

in their ability to drive recklessly without being involved in an accident,

or (b) decreased fear of ~eceiving a traffic ticket. . :
The number of accidents by type is presented in Table 20 and shown
in Figures 3 and 4. Each accident type approximately paralleled total ¢
accidents. That accident cost paralleled total accidents indicated that
there was little change in the proportions of property damage, ihjury, and ,
fatal accidents. That the accident cost curves had elevations relative
to the total accident curves different}y for males and females indicated
a sex difference in the severity of accidents, with a greater proportion:
of the males' accidents being more sévere. The percentage éistribution of
accidents by whether or not an injury or fatality was involved is presented
in Table 21. There was no significant change in the severity of the acci-
dents during the first four vears of driving for either sex. There was,
however, a significant difference between the sexes in accident severity”
-- 32 percent of the male accidents and 29 percent of the female accidents
involved a fatality or injury ’
The percentage distribution of violations by type is presented in
Table 22. The overall impression is that there was little change in the
percentage distribution across years for most violation types, although
the overall variation was statistically significant. Exceptions were: (1)
a decreasing percentage of equipment v.olations for males, (2) an increase
in percentage of FTA and FTP violations for both sexes, and (3) an increasing—
Tpercentage of speed and a décreasing percentage of right-of-way violations

for females from the first to the second vyear of driving.
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TABLE 21

Percentage,Distribution of Fatal and Injury Accidents
vs. Property Damage Accidents by Year and Sex

Year

Accident type

v

68
Property damage 71
32

Fatal and injury 29

N

Both types

100
100

2

x Male type vs, year = 0.99, 3 df, p > .80.
x? Female type vs. year = 5.43, 3 df, p > .10.
x® Male vs. female (all years) = 7.51, 1 df, p < .01.

s 7

The average number of violations on each abstract of conviction is
shown on the bottom lines .of the Table. There was very little change in
this index across years. That neither the percentage distribution nor
the number of violations per convicéiﬁn changed much across years neces-
sarily implies that the trend across years for most violation types paral-
leled that of total convictions. Some of the averages for violation types
for females are plotted in Figure 5. The frequency of right-of-way viola-
tions declined‘from the fifst to -the second year, then remained flat, while
the other types showed a peak in the third year similar to that for total
convictions. The averages for each type are presented iq_Appendix A.

There were statistically significant sex differences. A greater
percentage of male violations were equipment and miscellaneous ngn-moving;
whereas a greater percentagé of female violations were speed or sign vio-

““lations. Also noteworthy was. the considerable sex differenc.. in right-of-
way viclations in the first year. Malwes averaged a consi-turably greatex
number of violations/tonvictions.

Since a great deal of the sex differences were in nonrmoving violations, °
an analysis was made to determine the effects on the percentage distributicn
by sex if the non-moving violétions were temoved. The percentage distri-

~ bution of moving vs. non-moving violations is presented in Table 23. A
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J L TABLE 22 .
. Percentage Distribution of Violations by Type, Sex and Year -
Year
Type Sex =
3 All
1 .2 3 4 years
’ J M 29 31 31 31 31,
Spee .......................... ' F 31 37 (‘1 39 38
’ ) M 13 12. n | 1u 12
I 8 4 4 R . F- 20 20 18 19 19
- ’ i
LN M 24 22 21 18 21. . .
Equipment............. ..o, J. F 11 10 10 8 10
M 13 13 15 15 14
Miscellaneous non-moving....... F 9 9 10 8 9
' M 5 4 4 4 4
Turning...oviiiiiiniiiiiinnnnn. F 7 6 5 5 g
/ ' M 4 3 2 2 3
} Right-of-way................... F 11 6 5 6 6 . . v
° i
M 3 5 8 9 7
| FTA and FTP.......cciieeeinnannn F 2 3 5 6 4
J : M 4 , 4 3 4
f.ane placement......covvevvennn. F 4 4 3 4 \-’T
M 1 1 2
Following-too-close............ F 1 2 4 2 -
M 2 2 3 2
Major......coiiniieiiiiiiiin.,
F 0 0
Ne
M 1 1
Passing........c.cveiiiiiiinns, F 1 1 .
M 1 1 1
Miscellaneous moving........... F 2
. )
o7 M 100 99 100 100 101
All types ...................... F 101 98 101 100 99”’ - ¢
' I\ M 1.32 1.33 [ 1.36 1.33 1.34
. Violations/conviction. X....... F 1.15 1.15 117 | 1.16 1.15

x? Male type vs. year = 403.5, 33 df, P<.00L.
x? Female type vs. year = 144.80, 33 df, P<.00l.
x? Male vs, female (all years) = 1086.10, 11-df, P<.001. -




B

32~ .
» i. N
.2501 -
\V
~'2?.5-'
.200¢ T
™
»
1751
1504 ) f
; ¢
o ' o
%0
1254 -
Q . ;
> -
«C | M ,” .§~~~ : . -
rl . ’,’ “\ -
; ’/’ ~:s~ :
1004 .‘ -~ e g ’
: !‘ o7 . -
| ebf/ .
i C.o
C 680 |
\ ,” ' ,
_’-—_’—'—\ < P 4 H
L0754 I
. i
, U
' + ~ . 4 :’
" . . . , /.
< osol . [Slgn-;,’ ] £ \!,
T i .
., i
a , i ’ .
;EQUlpment-} e ——— }
.025_. ----_-__--——--———- 55-_-.~ !
o dutbubatatnted b --5-5. I |
\ ’
tRight-of-way . ) \ E
.000 + ¢ +— +
1 2 - 3 4 "
Year .
|
\ Fig, 5-A\;e£age Number of Convictions and Types of-Violations '




TN

it

|
/

e . _
-53- .
Y
s : . TABLE 23 )
Y . - Percentage Distribution of Violations by Sex,
Year and Moving - Non-moving Status
Year
Status Sex
- . All
1 2 3 4 years
T M 59 59 56 58 58
4
Moving..........fc.iiivunnnn... P ¢ 78 77 76 78 77
* V///’\ \
t‘ ~
' . M 41 41 44 42 42
Non-moving.............5 ....... F . 22 23 2 22 23
- . ‘N 100 100 100 | 100 100
Both statuses................. X F 100 100 100 100 100

. x% Male Status vs. Year = 26.80, 3 df, p < .001
AN x2 Female Status vs. Year = 2.00, 3 df, p > .50
x° Male vs. Female (all years) = 747.10, 1 df, p < .001

much greater percentage of male violations were non-imoving violations. The °
percentage of nori-moving violations did not change significantly across
years for females. The male percentages did change slightly and signifi-
Bangly, but showed no di%tinct trend, so that the differences may merely
represent Type I error. The Percentage distribution of moving violations
» 1is presented in Table 24. The differences between the distributions of
total and moving violations relative to year were slight, but the sex dif
ferences were.reduced, and the direction reversed for speed violations.
" Speed violations'comérised_one-half, and sign violations comprised one-
quarter, of all moving violations.
The number of major violations for the first four years of driving
is presented in Table 25. Driving while suspended was” the most coﬁmon
type, while driving under the influence of drugs was the least common type.
Males had a much higher rate of major violaéions than did females.

Fatal and Injury Accident Characteristics

.
N

This section will examine how the characteristics of fatal and injury
. accidents varied by sex, year, and number of vehicles involved.
The number of fatal and injury accidents on which these analyses were

1

a
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TABLE . 24

“Percentage Distribution of Moving Violations
) by Type, Sex and Year .

. Year
" Type Sex 1
All
1 2 3 4 years
M 49 53 55 53 53
Speed...........0u.0n F 39 48 ‘54 51 49
) M. 21 20 20 20 20
Sign...iiiinieiinnnes F 25 - 26 23 -24 25
. M 8 71 7 8 7
Turning.....oo0vvveen F 9 7 ' 6" 7
) M 1 - 7 5 4 5
Right-of-way......... F 14 8 Ty 7 8
. M 7 6 6 6
Lane placement...... . F 5 5 5 4 5
S M 1 2 .3
Following~too-close.. F 3 2 3 5
. M 3 3 3 5 3
Majoto 00 e 0000060606000 0e0 F 1 1 0 1 1
. - M 2 2 2 1
Passing.......... coee F 1 .2 1 1
e M 1 2 1 1
Miscellaneous moving. F 2 1 0 1
M 99 100 100 100 99
All types....... ceeas F . 99 100 99 100 100

x2 Male type vs. year = 170.46, 24 df, P<.001.
x% Female type vs. year = 102,80, 24 df, P<.00l.
x? Male vs. female (all years) = 261.10, 8 df, P<.00l.
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TABLE 25
Number of Major Violations During the Firse Four Years of
Driving by Type and Sex

Type
Sex i ) .
Dzunk Reckless Driving Hit and
S s : Drugs while
-driving driving suspended run
Male........... 96" 173 7 330 15
Female......... 5 . -5 0 6 9
*
based is shown in Table 26.
;
TABLE 26
Number of Fatal and Injury Accidents by Sex ard Year
Year
Sex .
” A
! 2 3. 4 vears
Male . ...i....iiiieiieaa. 410 460 439 .| 330 1,659
B T 160 152 125 133 570
Both sexesS......ou.en... 570 612 584 463 2,229

The definitions of most of the variables presented in the tatles in
this secct-on should be sufficiently clear from the names alone. Following
are some clarifications of the definitions of some variables. Rural -
included cities under 1€¢,000 population. Freeway included exprecsways.
Mot clear weather included cloudy. Non-daylight included dawn and dusk.
Vehicle combination was derived from the CHP variable Directional Analysis,
rather than CHP Vehicle Ceombination. Single vehicle iqcluded collisi’ons
with non-motor vehicles,.buc excluded pedestrian accidents. Violation
indicated- that the subject's violation of the law contributed to ‘the acci-
dent, but did not imply that a citation was issued. Defective physical
condition referred to evesight, hearing, fatigue, being asleep, etc.
Variables sudk as physical condition and drinking referred only to the
subjects of this study, and not -to any other driver involved.

The percentage distribution by sex is presented in Table 2Y. As
can be seen, the most typical accident took place on a city street, in
the afternoon, in clear weather, on a straight-level road, between two

or more vehicles, with our subject driving a vehicle six or more years old,
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TABLE 27
) Percentage Distribution of Fatal and Injury
- . Accident Characteristics by Sex
!
- P tb i
Accident ercen y sex x2 } af
. characteristic : Both P ©
, Male Female sexes
location .
g : . Urban......... . 60 65 61 -
Rural........... 40 35 39 3.45 1 > .05
r i \-
Road class . ! , ; .
Highway......... ) 11 12
County road..... 29 ! 27 29
- City street..... 58 . 62 : 59 3.15 2 > .10
i 1
; ! /
Road type | ¢ -
Non-freeway..... 93 i 93 93
fFreewav......... : 7 : 7 ; 7 0.00 19 3 3 o.an
i : ’ :
duudb2r of lanes : ! : : i } i
R S 53 ° 48 | 52 i i
DR a7 i s2 45 446 | 1 i < .Uy
; I §
ay of week ’
¥onday-Thursday. 47 52 T48 i . <
Friday-Sunday... 53 48 - 52 3.86 1 | < .05
| o
wnul of day | 1
J12a.m.-6a.m..... 10 6 i 9 ;
fa.u.-noon...... 16 i 21 i 17 -
' Noun-6p.m....... 41 1 48 P43 . :
6p.m.-12p.m..... l 32 25 31 25.43 3 g 0ol
' ' i i
> tunher injured ; ! H
U 1 1 1 : '
I 61 57 60 1 !
e, 23 25 23 H ‘
K '8 10 9
bttt 4 5 4
b 5 3 2 3 5.30 5 > .30
Nuwcbexr killed >
1 . 98 99 98 )
Hooeeeeonoo.... 2 1 2 2.11 1 > .10
Weather
Clear........... ) 79 81 79
Not clear....... 21 13 21 1.65 1 > .10
Light conditions
Daylight........ 58 68 60
Non-daylight.... 42 32 40 17.84 1 < .001
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TABLE 27 (Continued)

Pércentage Distribution of Fatal and Injury o
Accident Characteristics by Sex’

Percent by sex
Accident 2 df
charac;eristics Both x P
Male Female sexes

Road character , .

Straight-level.. 79 87 - 81

Other........... 21 13 P19 13.60 1 < .001
Vehicle combination

Multiple vehicle 76 85 78

Single vehicle... 24 15 22 16.03 -1 < .001
Speed zone

00-25........... L3 37 35

26-35........... 31 36 33

6+, 35 27 33 11.78 2 < .01
Vehicle age . .

Less than 2..... 23 25 : 24

2-5. ... 28 39 31

6+.. ..., 49 36 45 30.65 2 < .001
Violation status

Violation....... 58 47 55

No-violation.... 42 53 45 17.63 1 < .001

. Vio}ation type :

Speed........... 47 38 45

Right-of-way.... 18 28 20

Other types..... 3s 34 34 12.04 2 < .01
Physical condition

No defect....... 98 99 98 -

Defec .......... 2 1 2 2.03 1 > .10 S
Drinking

Not drinking.... 94 98 95

Drinking........ 6 2 5 14.83 1 < .001
Vehicle - condition .

No defect.,..... 95 97 96

Defect.......... 5 3 4 3.12 1 > .05
Speed before acci-

dent

00-20........... 33 50 38

21-40........... 44 38 43

Gl1¢......... secse 23 12 20 53.67 2 < .001
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speeding, with no defect in his prysical or vehicle condition, and sober.

These were quite a few statistically significant sex differences.

A greater percentage of male accidents were: (1) on 1-2 1lane roads, (2)
on weekends, (3) in the evening, (4) in non-daylight, (5) on a curved or
graded road, (6) involved only 1 vehicle, (7) occurred where‘che speed
limit was over 35 MPH, (8) in a vehicie 6+ years old, (9) in violation of
the law, (10) involved speed violations rather than right-of-wav viola-
tions, (11) involved drinking, and (12) involved travelling over 40 MPH
prior to the accident. .

These differences appear to refiect: (1) differences in exposure
between the two sexes, (2) males' greater risk taking and reckless driving,
and (3) males' driving oider vehicles, which was probably due to the fact
that males tended to own their own (older) cars, wniie females tended
to drive their parents' cars.

The percentage distribution by year is presented in Table 28 for both
sexes combined. Due to the small number of female fatal and injury acci-
dents in any one year, it was consideredé that cross-classifying females
separately would not vield statistically reiiable results. However, the
tabulations were done separately for each sex, and ther visually inspected.
Since there did not appear to be any marked -cx differences in the trends
across vyears, the combined data probablv represent each sex separately
reasonably well. )

The statistically significant changes in the accident characteristics
during the first four vears ‘of driving were: .(1) an increase in the per-
centage occurring on highways and freeways, (2) an increased percentage
occurring on roads with 3+ lan2s, {3) an increase in the percentage from
12 a.m. - 6 a.m.. and 2 decrease in the afterncon, (4) a decrease in the
number ipjured, (5) an increasirng percentasge in'nen-davlight, (6) a de-
creasing percentace of single vehicle accidents, (7) an increasing per-
centage in higher speed zones, (o) a 0ecrqase in vehicle age, (Y) a de-
creasing percentase in violatior of the law, and (10) an increasing per-
centage with defective phvsical condition.

These difterences appeavec to mainly reflect chanres in exposure. The
cecrease in sinele vehicle sccidents and law vioiations prohahlv reflected
improvement ia driving ability and a decreased willingness to take risks
and commit dangerous traffic violations.

Next .ill ke preserted tie differences he:sween single wvehicle and
rultiple vehicle accicents ‘'urine the firs ur vears of driving. First,
some literature on :F2 sublec! will ¢ revi

stewart, n.ll o fariwan (3 9y si cd q,féé sinzle venicle accidents
ip Oreron. osingle vehirle accidents were proportionately more often rural,
fatal, occurred on curves, occarrsd in darkaess, occurred during the summer ,

and involved speedir- apd orink.o .
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TABLE 28

Percentage Distribution of Fatal and “Injury
Accident Characteristics by Year

: Percent by year
Accident 2
characteristics x df R
1 2 3 4
Lecation
Urban............... 62 61 60 61 .
Rural............... 38 39 -1 40 39 0.34 3 >..95
Road class g
Highway............. 9 10 15 16
County road......... 30 31 28 26 .
City street......... 61 59 57 58 *18.84 6 < .01
Road type P i
Non-freeway....,.... 96 94 92 87
Freeway. .......:..... 4 6 8 13 .91 3 < .001
y A -" . ) . 33 3
Number of lanes_,
1-2......... eeee- 55 56 . 50 45
K 45 44 50 55 14.62 3 < .01
Day of week.
Monday-Thursday..... 48 47 49 48 .
Friday-Sunday....... 52 53 51 52 - 0.24 3 > .95
Hour of day .
2a.m. - Ba.m..,.... 3 7 12 16 : -
6a.m. - noon........ 19 16 17 18
Noon - 6p.m......... 48 41 42 - 38
6p.m. - 12p.m....... 29 36 29 27 | 711.01 9 < .001
Number injured
L 1 1 2- 0
57 57 62 . 66
2 e e 23 24 25 21
A 12 9 6 7
b, 4 5 3 4
D 4 3 2 2 36.08 15 < .02
Number killed’ .
Oreeiiiieeeieennn, 98 98 98 98
I+ e 2 2 2 2 1.23 3 > .70
Weather
Clear............... 80 78 82 78
Not clear........... 20 _ 22 18 22 2.97 3 -~ .30
Light conditions
Daylight.......... .. 65 57 62 58
Non-daylight........ 35 43 38 42 10.25 3 < .02
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E TABLE 28 (Continued)
| Percentage Distribution of Fatal and Injury
l

N Accident Characteristics by Year
- Percent by vear
Accident g 2 a
characteristics X df P
| 1 2 3 4 an
hY l\.'
Road character
e Straight-level. .... 83 81 81 8¢
Ly Other............. - 17 19 16 20 2.23 3 > .50
N ¥
Vehicle combination -
g Yultiple vehicle.... 76 74 81 81
.Single vehicle...... 24 26 .19 19 9.98 3 < .02
{ &
Speed zgne _
00-25......ccuun.... 39 36 34 28 ;
26-35. ...t 32 31 33 35 :
. K 29 33 33 36 12.84 6 ¢ .05
Vehicle age
less than 2......... 21 21 27 26
2-5. . 29 32 30 34 .
6. 50 47 T 43 40 16.69 -6 < .02
Violation status
Violation.....,..... 61 55 54 49
No viclation........ 39 45 46 51 13.53 3 < .01
vioiation type
Speed. .. ............ 46 44 44 46
Right-of-wny........ 20 19 24 18
Other types..... e 34 36 32 36 3.84 6 > .70
Physical condition ) .
No defect........... 100 98 98 98
Defect......... e 0 2 2 2 9.19 3 < .05
Drinking .
Hot drinking........ I 97 95 95 94 :
Drinking....... e . 3 - 5 S 6 4.97 3 > .10
Vehicle ccendition
No defezt........... 95 96 96 97
Defect.............. - S & - 4 3 3.80 3 > .20
Sperd before accident i
00-20..... e e o 39 36 39 35
21-40. ... ... L4 44 41 41
L ;- 17 < 20 20 24 8.35 6 > .20
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New York Department® of Motor Vehicles (1964b) reported on 300,000
accidents in 1963. Single vehicle accidents were proportionately more
often rural, fatal, involved young dgibers, involved reckléss driving and
spééding, occurred in the evening and early morning hours, and occurred on -
dry pavement and on grades and curves. . -

Penn (1963-1965) studied 5,200 single vehicle accidents in California,
and obtained‘results similar to those mentioned above. 1In addition, he
contrasted the causes of single vehicle accidents among various age groups.
Speed was a major cause among the young, drinking among the'middle-aged,
and faulty driving or medical problems among the aged. Drivers involved
in singlé vehicle accidents were found to have worse prior accident and
conviction records than the average driver, as well as less socially
desirable biographical characteristics.

On the California State highway system, 50 percent of the fatal acci- . -

dents on non-freeways, and 60 percent of those on freeways were sihgle
vehicle accidents (%omack, 1965).

Baker (1967) studied 850 single vehicle, rural accidents on Route 66
cetween Chicago and Les Angeles. sSome of rhe numercus findings were as
follows. Ninety-two|percent of the accic :nts involved leaving the roadway,
the majority of which (57 Percent) resulted from loss of vehicle control.
Compact cars, stall cars, and cars pulling trailers were more likely to
be involved 'in single vehicle accidents than were other cléssesfof vehicles.
Driver factors were more often congidgred‘the cause of the accident than
road or vehicle factors. The leading driQer'factors were: (1) driver
asleep, (2) slippery road, (3) tire failure, (4) distractions, and (5)
alcohol. .
) Baker (1968), in nis review of the research literature on single vekhi-
cle accidernts, fo:nd that approxinatelyv twentv thousand persons are killéﬁ

in single vehicle accicents in the United States each Year. Single vehicle
accidents account for ap increasing percentage of highway fatalities each
vear, and the ‘percentage of accidents involving a single vehicle.was higher
on freeways chan other tyvpes of roads. Afte; reviewing the literature, Baker
made recommendat:ions For reﬁucinx the freguency of single vehicle accideats.

The percentage distribution of accident characteristics, by vehicle
combination is presented in Table 29. There were dramatic differences

be:weep single vehicle and multiple vehicle accidents on most character-
isfics. A greater percentage of single vehicle accidents were: (1) rural,
(2) ot county roads, highways, and freeways, (3) on 1-2 lane roads; 4)
on weekends, (5) from 6 p.m. co 6 a.m., (6) with 0-1 persons injured, (7)
at pight, (8) on other than straight-level roads, (9) in speed zones of 36+
MPH, (10) in violation of the law, (11) involved speed violation, (12)
involved defective physical condition, (%3) involved drinking, (14)
“involved defective vehicles, and (15) involved speeds of 41+ MPH prior to
the accident, These differences point up some of thqacausal factors in
single vehizle accidents.

—7\
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TABLE 29
| Percentage Distribution of Fatal and Injury ~
' Accident Characteristics by Vehicle Combination ,
Percent by - -
: vehicle combination
Accident characteristics X2 af p*
Multiple Single
vehicle vehicle
- f.ocation ° . =
Urban..........c.ecv e 59 29 |
Rural..................... 41 71 109.35 | 1 ¢ .001
!
Road class >
- Highway. . ............0.... 12 24 - .
Counnty road............ wentd 31 50 .
. City street............... i 57 26 120.26 2 < .00l
» ) -
fivad tyvpe . ' i
Nou-freeway.............. . 94 © 87 !
Freewav...... . e f 6 13 17.99 1 < .06}
" 1 Y
Nuaber of lanes ! 3
v I 2 i ittt 49 76 "
P e l 51 24 80.17 1 ¢ 001
- ‘ i
bay of week :
tonday-Thur'sday........... 50 42 i .
Friday-Sunday............. 50 58 7.69 " 1 - ¢ .01
1 i
. . !
s of Jdav i . i
Ja.m-c am....... e 8 19 -
G d.M.=NO0N. +e.ovvnernnnns 1 14
Noon=6 p.m................ 44 32
6 pm.-12 pm....al. .30 35 55.35 3 <« .0C1
]
| : !
Numbel iaiured ! )
. O e e R
N 60 ' 67
. 7 24 i 21
- 5 9 . 7
G e i et e 4 i 3
o 3 e 16.22 5 < .01
, Number killed
0 98 96
i i e 2 4 3.34 1 > .08
Weather
Clear..... ..o vvvnnnnnnns 76 76
| Hot clear......eevnecnn... 24 24 0.00 1 > .98
Light conditions .
Daylight.................. 63 47
Non-daylight.............. 37 53 30.15 1 < .001

LRIC




TABLE 29 (Continued)

Percentage Distribution of Fatal and Injury
Accident Characteristics by Vehicle Combination

3

Percent by
vehicle combination

Multipie | Single
vehicle vehicle

Accident characteristics

Road character

Straight-level 38 53
. 12 47

7

~

Speéd zone

Violation type

Speed......... Teeens e,
Right-of-way...
Other types

Physical condition

No defect
Defect

Drinking

Not drinking
Drinking

Vehicle condition
No defect
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DMV and Court Actions

~

In this section will be presented the lengths of court suspension,
DMV probation, DMV suspension and revocation, and licepnse gaps. Data will
also be presented on the accident and convictions occurring while driving
under suspension or revocation, as well as the percentage _receiving a traf-
fic violation for driyving under suspension or revocation.

The lengths of actions for those subjects having actions are presented
in Table 30. This table was constructed in an unusual manner, so that the

TABLE 30

Means and Standard Deviation for Lengths of Actions (In Davs) by
{ . Type, Sex and Year

Type of 1 .All years
action

. X N X Sb

25- L5501 361 s0 .

Court suapension.... 16 19 ‘ 33

121
DMV probation 186 3 54

DMV suspenaion/ 120 93 319 121
revocation 159 78 33 123

137 86 | 2331 72| 94 N1,
License gap 106 | 68 | 208] 76 | 80

M |o9sa | 43| 62 1,247] 69| 95
All typea F o219 | 30} s3 | 379] 66 | 87

Note .--See text for explanation of row and column totals.

-

row and column totals do not add. The N refers to the number of different
persons havfng an action in that year. If a subject, for example, had a
court suspension which began in his first year, but extended into his second
year, this would add 1 to the N's for both the first and second years.
However, it would add 1, not 2, to the N for all years. In other words, for
each type of ‘action, a subject could only add 1 to the N for all years, .no
matter how many actions he had or how many years they covered. Also, if a
person had two court suspensions during his first year of driving, this
would add only 1 to N. Similarly, if a person had two different types of
actions in the same year, 1t woulc add only 1 to the N for all types. The
reason for obtaining the row and column totals in this manner was in
order to determine the number of different persons receiving actions,
rather than the number of actions.

Statistical tests indicated that there were significant differences

in the number of persons receiving actions across years (all x2 > 11.49,

3 df, p < .01 for each type separately and each sex separately). The num-
ber of subjects receiving court 'suspensions declined greatly after the
second year of driving, as the subjecfs no longer received juvenile court
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suspensions, but paid fines in adult court. The number ,receiving DMV
probation, suspension or revocation increased considerably, due to the
increasing accumulatibn_of convictions and accidents. Tbe numberqgith,
license -gaps increased dramatically in the third year, when tte original
licenses expired.

A greater percentage of males received each type of action over the
25 23.79, 1 df, p < .001).

The means in Table 30 were calculated in 3 mannet consistent with the .
previous definition of N. 1If a person had both a ten day and another 20

four year period than did females (all x

day court suspension in his first year of driving, his score used in cal-
culating the mean would be the sum, 30. 'Thus, thie mean was based on the
total number of days per subject receiving that type of action, rather than
the number of days divided by the number of separate actions. With minor
exceptions, the average length of action for each type of action increased
as driving experience increased. This increase reflected the progressively
severe actions taken against thdse with previous actions.

The preceding analysis has been restricted to those having an action.
Another way to look at it is from the point of view of the total sample.
The trends for the sample as a whole are shown in Fizur&s 6 and 7. A table
of the mecans is not presented here, but may.readily be derived from Table
30 by multiplying'N by X and dividing the result by the total sample size
for that sex. Repeated measures analyses of variance for each sex and each
action type separately indicated that all trends were statistically sig-
*nificant. The same conclusions obtained using Box's conservative F tedt.
There were increases in license gaps, DMV Probdation, and DMV suspensions,
and decreases in court suspensions. These trends were similar to those
.of the preceding analysis of the length of action, except for court suspen-
sions. While the lengths of court suspensions increased over the years,
.the number of drivers receiving them decreased to a relatively -greater
extent, so that the overall effect for the total sampie was a decrease in

the number of days of court suspension.
The percentage of subjects having an accident or conviction while

under suspension, revocation or license gap during their first four years
0of ‘riving is presented in Table 31. Such illegal driving was detected

ma. .y from convictions, since accidents occurred less frequently. Thirty-
two percent of males under DMV suspension/revocation had an accident or
reczived a conviction during the period of their action. Considering the
small chance of being detected for illegal driving, it would appear that
the méjority of males drove during their suspension/revocatién. The per-
centages for the other action types were considerably lower.

One limitation of basing the precéging analysis on percerntages was that

the length of the actions varied greatly among the types, with court sus-
pensions being brief and the other types quite lengthy. One way to avoid
this -limitation was to look at the accident and conviction means adjusted
to an annual rate. The annual rate for each vear was computed by multiplying
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‘ ' \ . TABLE 31

- . ) Percentage of Subjects Having Accidents or Convicticas
’ " Durinem an Action by Type of Action and Sex

. Percentage having...
Type of action sex T Accidents
Accidents Convictions and/or
. ’ K . convictions
M 1 8
Court suspension............. F 1 2 2
Coe M 5 3 R T
DMV su$pension/revocation.... F ; 13 . 13
A ‘ | l
-' l
’ - b ‘ ’
M 12 : 14
License gap........... Teveoas F 2 5
v .
{ N ‘
" . M 3 15 ; 16
All types.....c.viuen., tesons F } . 4
| i

the total number of convictions:during the ectioné by 365 and dividing the
result by the total number of days of action in that year. The all years .
column was calculated the same,” except that the multiplicatiop was by 1,460

The adjusted (to an annual rate) number 'of accidents and convictions

received wnile driving under sdspension, revocation or license ‘gap is
presented in Tables 32 and 33. All subjects action status referred to the
total sample, irrespective of whether or not they had an actlon in, order

to compare the average driver's accldent and conviction rate with that of
those who were not supposed to be driving at all, and should have had a mean
of zero. The row and column totals for those with actions do not add, due
to the overlapping N, explained previously. Most accident means were lower
. for those with actions than for the total shmple. For example, males with

°, DMV suspensions or revocations averaged half as many accidents as the aver-
age driver. Those means in the opposite direction were of doubtful signi-
‘, * ficance. These findings should be interpreted with considerable caution,

since the subjects may have avoided having acc1dents reported, in order to
prevent detection of their illegal driving.

The results were more complex with respect to convictions. Those with
court suspensions had'higher conviction rates than all subjects. Males
with DMV suspension/revocations had higher conviction rates than all sub-
jects, but there was little difference for females. These findings indicated

’
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TABLE 32

Adjusted Number of Accidents Per 1,000 Drivers by Accion
Status, Sex and Year

Acvtion status

-

All subjects.

Court suspeasion....:

DMV suspension/
revocation

License gap.

.

All acttons......... s 0

e L

Note.--See text for explanation.

) TABLE 33

Adjusied Number of Convictions Per 1,000 Drivers by Actien
Status, Sex and Year

Year

Action status
k]

>

¢

All subjects

Court suspension. ..

04y suspension/
revocation. .

“Licfhse gap. .. ...,

968
All factions . 219

Noje --5ie texr for explanacion

i
A
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clearly the ineffectivenéss c¢f suspens .n and revocation. Both sexes with
license gaps had lower thar average conviction rates, reflecting lack of
exposure. Those subjects who did have convictions during an action_had

much higher averages. Males who had a conviction during DMV suspension/
revocation, for examblé, averaged 3.47 convictions during the period of
their suspension/revocation. This would tend to suggest that DMV suspension
or revocation had little or no effect on some drivers.

When a subject under DMV suspensioit or revocation received a traffic
ticket, his laeck of a valid license may or may not have been detected. If
every instance were detected, a subject would have as many violations for
driving under suspension/revdcation (Section 14601, VC) as he did total
convictions. The number "of tickets during suspension/revocacion as
well as the number of convictions for driving when suspended, are pre-
sented in Table 34. 1n only 37 percent of the cases” for male’s and 32

TABLE 34

Nuzbeér of Driving when Suspended Vio‘lations ancé Total Convicticns
when Suspended by Sex and Year

Year
Sex Itexn .
H 2 3 4 All
vears
- Male .Violations for driving > >
when suspended............ 45 75 83 127 3%
Total convicticas when
suspended........ ......... 115 230 232 319 896
Percent.....................| 39 33 36 a6 |-37
- - H :
Female T Viclations for driving
! when suspended......... 1 1 2 2 .6
Total convictions when
suspended......... . 4 5 5 4 19
Percent........ .. HERE: (| so | 32

percent of the cases for females, were those we know to have driven under
suspension/revocation convicted for doirg so. Given tﬁe low percentage

of those with suspension/revocation receiving traffic tickets at all
duiing the period of the action, and also given the low perceﬁtaze of
“this violator group which was convicted for drivihg under suspension/
revocation, it can be seen that the percentage who were actuallv convicted
fer .:olating their suspension/revocation was low relative to the parcen-
‘tage wvh were actually driving.

For males with license gaps, the a~3insted accident rate during license
8aps for tne all vears period was 25 percent of the rate for all males. The
corresponding figure for females was 28 percent. During the first year of
driving, the length of license sap was negligible. The correlation
coefficients between the length of license zap (in days) for all four vears
and the number of accidents in the first v.ar of driving did not differ

» . .0
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significantly from zero for either sex, indicating that those with license
gaps had a similar personal accident liability as those without gaps.
Consequently, the figures of 25 and 28 percent may be considered a fairly
close approximation to the percentage of those who continued to drive after
their license had expired for 90 days.

The fact that many of che.sample were no longer driving in California
during the third and fourch years would affect the year to year trends
presented previously. Hence, the accident and conviction means in the
third and fourth year of driving were adjusted for license gap as follows.
The first two vears were not adjusted due to the small amount of license
£2ap. The adjustment was done by subtracting fram the total number of
subjects the number of subjects corresponding to the number of man-years
of license gap (noE counting the 25 percent of the males and 28 percent of
the females who were still driving). The total numbets of accidents and
convictions were then divided by the reduced N to obtain the adjusted
means, presented in Takle 35 and Figure 8. As can be seen, the adjustmeng

‘had little effect on the trends. -

TABLE 35 .
Yvober of Accidents and Convictioas per 1,000 Drivers by
Sex and Year with the Third and Fourth Years
Adjusted for License Gap

Fl

Year

Variable.

Unadjusted ) Adjusted [Unadjusted Adjusted

172 ° 181 127 135
8% 8o © 70 =75

961
247




LEGEND ]
= Unadjusted
==« Adjusted

‘ - e
ﬁ.,\{a le acc identsJ \
B = -

Year

. Fig. 8-Average Number of Accidents and Convictions by Sex and Year
With the Third and Fourth Years Adjusted for
License Gap
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CHAPTER 4

PREDICTION OF DRIVING RECORD .

In this chapter we shall present the correlations between driver
record and biographical data. Accidents and convictions' will be predicted
from driver record, biographical data, and fatal and injury accident

characteristics. The chapter concludes with the prediction of miscellaneous
driving variables.

Prediction from Driver Record

This section will first deal with the prediction of driver record
from concurrent driver record data, then with prediction from non-
concurrent data. -

The correlation coefficients are presented in Appendices B and C.
The intercorrelations among the accideats, coﬁvictions, and types of
violations were mostly positive and statistically significant.

The prediction from concurrent data involved: (1) the prediction of
first year accidents from first year convictions and types of violations,
and (2) the prediction of four year accidents from four year convictions
and types of violations. - i )

Tne correlation coefficients between Accidents 1 year and Convictions
1 year were 0.21 for males and 0.2C for females. The average number cf
accidents by sumber of convictions is presented in Table 36 for males and

Table 37 for females. The average number of accidents increased steadilv

TABLE 36

Average Number of Accidents by Number of Convictions in the ——
First Yexr of Driving for Males

(Figures in pareantheses’ -are the sample sizces)

Number of convictions
Item s
0 ) 1 2 3 4 S+

Average number of 0.092 0.240 0.290 0.314 0.448 0.381
accidents.......... (5,117) {(1,766) (692) (299) (134) (113)

‘ al the number of convictions increased. For example, males with five or

more convictions had 4 times as many accidents as those with no convic-

tions.
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TABLE 37

Average Number of Accidents by Number of Convictions in the ~
First Year of Driving for Females

(Figures in pareatheses are the sample sizes)

- ./
Number of convictions -
Item ° .
0 1 2+
Average number of 0.071 . 0.253 0.281
accidents.. ... .... (6,992) (681) (121)

v

The correlation coefficients. between Accidents 1-4 years and Convic-
tions 1-4 years were 0.29 for maies and 0.26 for females. The mean acci-
dents by number of convictions is presented in Tables 38 and 39, and plcttred
in Figures 9 and 10. The average number of accidents increased sharply /
with increasing convictions. ] .

.,

¢

TABLL 3b o -/

Average Nuaber of Accidents by SNusber of Coavictiofis in the Fitst Four
Years of Driving for Males

(Firutes in patenthescs ste the sazple sizes)

Nuaber of convictions

item T YT
4] S} 2 3 4 b} 6 7, ] I 9 Lo+
¥ =~ T T -
Average Ser of 0.287 | 0.439 | 0.572 § 0.713 | 0.761 (3.912 0.937 § 1.045 ; 1.03C ; 133, 1121
scctdents. ... . [(1,577)1(1,536) ] (1,26%) | (992} | (744) ; (3223 § (%16) (268) | (200) ; (1B0) ; (a22)
. i

; _ i

TABLE 39

Average Number of Accidents by Number of Convictions in 'the
First Four Years of Driving for Females

(Figures in parentheses are the ‘sample siZes)

r

v

Number of convictions
Item

1 —

A . . 0.212 | 0.398 | 0.555 | 0.672 | 0.642 | 0.970
verage number of accidents| 37130y 1(1.496) | (662) | (393) (i12) | (io1)
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The multiple regression equations for predicting four year accidentg‘\-\__

Q
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Table with Appendix A. The highest multiple correlations obtained for

total accidents, 0.35 for males and O. 30 for females, rather than for -
any accident type, accident cost, or acc1dent rate. The beta coeffici-

ents were much larger for convictions l-4 years than for the other vari-

ables. The :eta weights for the remaining variables tended ‘to be-uni-

formly low. The multiple correlations were only slightly higher than the
si@ble (zero order) correlations with convictions, iadicating that knowledge

of the othier variables added little to the predictability of acclidents over
knowledge of number of convictiors.alone.

s
record from convictions, types of violations, and original llcense data
are presented in Table 40. Variables which did not enter the equatlons
TASLE 40
Mult!ple Regression Equations (Beta Coefficients) for Predicting Four Year
- Accident Record from Concurrent Driver Record an" Original License Data coyn
5 .
) Beta coefficients
) Fagal/ Single Part/ .
Viriable Reeldgres] injury | ZSRREY| venfcle] faute |ACCORNC | AL
e . 14 1-4 el 16 1-4 1-4
v 3 M
4 MF e |w e ju e Ju fr fufE | F
Fresno countv.. ..ossssn-s =04 -04 -03 {-03 {-09
Sonory comnty ........2..| 03 “1 04 04 04
* Sacrawnte COUNtY...vnun. 05 0? 04 03 |04 03 04 03 03
1 T staciyl s CounLY ... -‘ v o *03 -G3
Irs Nareles county ...... ’ N -04 ¢ -
— —— siaple orig license.. ... -03
—— l_.,,...gc,. — i — 03
A\ge liceased... ..... P o I -03 - -03 |-02
® Traffic Geasitv......u... - 1-03 . 05
- Cony instrust perrit..... 05
’ Ace” irngruct perait,.c... 2 =1 63
Lane vislatior 1-8 yis.. {704 | 0s . os | . |os 04
Tollowiae w10l 1-4 vis... s 0s 03 03" 85 5 .
: Passing violation 1-4 vrs . 0
i cht-0f-nay viol -4 yrs| OR | 06 | 09 04 | 06 “t1o v 08| 06 | 06} 05
speed vinlation 1-4 yrs..| €5 o7 I 04 04
Dreak Jriv viel 1-4 vis.. 03 103 93 0? 03 | os
Reckless ar wiol -4 yoy.] 03 95 06 03
triu W usd wiol lee yis. =04 § 0%
drg enc Tun vial Yed yrs.i 06 07 .1 06 23 04 06
, FTAYETY vini 14 yrs.. ..[-08 |-05 |-05 -06 {-05 [-03 -06 -07 -08 [-05
Fqu:pment viol 1-4 yrs...;-06 |-06 -0S 1-06 |-04 -04 |-04 =35 |-06 [-04 [-05
v ise moyrag viol 1-4 vr,. 02 °
Nisc aoun--ov wigl 1-4 yrs[-65-1-06 - -07 §-96 -04 -t0 {-07.
Convictions 1-4 yey.vnn.. 3330 1a1s) 322211208 |17 16 f22)21441 |27
Lengthi Tic gap 1-4 yrs...|-06 |-04 |-03 -06 |-04 - -04
o~ single lic renewal....... ) -03 -02
Multiple correlation (R}x| 351 30 | 26 [ 19 | 27 {~25 ] 15 | 10 } 25 |18 |28 | 23 | 34 | 29 .
Note.--Decimal points omitted.
£
were not included in the Table, but may be inferred by comparing the -
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When all variables were entered (F = 0) into the equations ,for total
accidents, the multiple R's were 0.35 for males and 0.31 for females, indi-
cating how little all remaining variables could add to the equations pre-
sented in Table 40.

Equations were run to determine the value of'type of yviolations com-
pared to number of convictions as a predictor of accidents. This would
indicate how much better a point system for determining negligent oper-
ator status would be rather than simply counting the number of convictions.
The multiple correlations for predicting accidents 1-4 years, from types
of violations 1-4 years-were 0.33 for males and 0.29 for females, which
was such a slight gain over the correlation between accidents and convic-
tions, that even an optimally weighted point system could not be justified.
Contrary results for non-concurrent prediction are presented later.

The non-concurrent prediction involved: (1) the prediction of ene
and four year accidents and convictions from original license data, (2)
the prediction of the same variables from origiéal license data and acci-
dent add conviction record prior to licensing, and (3) the prediction of
third and fourth year driver record from prior driver record.

The regression equations for predicting driver record from original

.license data are presented in Table 41. The multiple correlations for

TABLE 41

Multiple Regression Equations (Beta Coefficients) for Predicting
Driver Record from Original License Data

i : . - Beta coefficients \
Variable Accidents * Accidents Convictions Convictions
. 1 1-4 1 1-4
- M F % F - M F M F
I

Fresno county............ -04 -04 v 07 i 0S
Sacramento county........ -08
Los Angeles county....... 08 12 35 28
Hedght........co0vvvnnns -05 -04 ro7 .
“Weight........ teeeesenean 03 0 04
Single orig license...... -04 : =03
Drive test score......... -03 -03 -03 ~-05 -03
Age licensed.......... .. -06 -03 03 - 04 "
Length instr permit...... -05 -05 -04 | -06 -08 -17
Instruct permit........ . 03 04 -04 05
Traffic density.......... 05 08 =22 -11
Multiple correlation (R). 06 - 06 67 09 16 15 21 21

Note.--Decimal points omitted.

convictions were relatively high considering the limited type of data
used. Accidents, however, were quite unpredictable from information
readily available at the time of licensing. Los Angeles county and
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Traffic Density correlated 0.92 for males, which increased their beta
coefficients for Convictions 1-4, and resulted in opposite sions.
The same variables were also predicted from original license data
plus accident and conviction ‘record prior to licensing, as Presented in
Table 42. Only the correlations for male convictions increased substan-
tially. There were high correlations between driving record on instructdion

TABLE 42

Multiple Regression Equations (Beta Coefficients) for Predicting Driver Record
From Original License Data and Driver Record Prior to Licensing

I

Beta coefficients
Variable Accidents Accidents Convictions| Convictions
1 1-4 1 1-4
M F M F M F M F
, Fresno county............ -04 -04 06 . 05
Sacramento county...... ' -08
Los Angeles county....... - 24 12 11 27
Helght................... -05 -03 -05
Welght.............. soies] 03 03 04
Single orig license...... -04 . -03
Drive test score.........|, -03 -03 -03 -05 -03
Age licensed........ Teeas -06 -03 03 -04
Length instr permit...... -05 -05 -03 -06 -08 ~11
Instruct permit.......... ; 03 04 -03 05
Traffic density.......... 05 08 -01 -11 v
Conv instruct permit, ;... 04 -06 04
Acc instruct permit...... -05 * .
Convictions 6 mos pr..... 06 03 03 05 19 o
Accidents 6 mos pr....... 07 03 04 08
Multiple correlation (R). 10 07 09 09 29 16 29 22 ’

Note.--Decimal points omitted.

@
permit and 6 months prior, so that only the 6 months prior variables were
permitted to enter the equations subsequently presented.

Third and fourth year accidents were predictable to a low degree from
prior driving record., The correlations between Accidents 3-4 and Accident
1-2 were 0.04 for both males and females. This means that few of those
having accidents in the third and fourth’ years had accidents in the first
two years. The correlations between Accidents 3-4 and Convictions 1-2
were 0.08 for males and 0.06 for females. The crosstables are presented
in Tables .43 and 44.

The correlations between Convictions 3-4 and Accidents 1-2 were 0.15
for males and 0.09 for females. The correlations between Convictions 3-4
and Convictions 1-2 were 0.40 for males and 0.25 for females. Thus, con-

victions were better predictors of both future accidents and future

*
<
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. TABLL 43 '

Average Number of Accidents and Convictrons 1a tne Third and Fourth .
Years of Driving by the Number of Accidents in the First
Two Years of Driving for Males

(Figures in parentheses are the sample size)

K

. Number of accidents - 1-2 yrs
Item e A i st
s 0 1 2 3+
Average number of 0.284 0'}2}. 0.3a 0‘.1‘&3
accidents - 3-4 yrs.., ~ (5,831) (1,885) (345) (60),
- ‘
Average number of 1.499 2.083 2 489 3.133
convictions - 3-4 yrs (5,831) (1,885) (345) (60)
U S e e - ——
d
TABLE 44 '

Average Number of Accidents and Convictions in the Third and Fourth
Years of Driving by the Number of Accidents in the First.
Two Years of Driving for Females

(Figures in parentheses are the sample sig.es)

Number of accidents - 1-2 yrs
Item =
g 0 1 2+ °
¢ Average number of 0.148 0.175 0.257
accidents ~ 3-4 yrs (4,802) (891) (101)
Average number of P 0.427 0.598 0.891
convictions - 3-4 yis| - (4,802 - (891) (101)

cbnyict}ons than vere prior accidents. The crosstables are presented
in Tables 45 and 46.

The multiple regression equations for predicting third and fourth
year driver record from the prior driver record are presenied in Table
47. The Aultiple ccrrelations for accidents were quite low, hut double
thosc¢ of the simplecorrelations with prior convictions. The multible
correlations for convictions were only slightly greater than the simple
correlations with pricr convictions. Prior convictions ind length oq
license ,gap were the most important predictors of total accidents and
convictions, T
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TABLE 45

Average Number of Accidents and Convictions {n the Third and Fourth
Years of Driving by the Number of Convictions in the First
Two Years of Driving for Males

(Figures in parentheses are the sample gizes)

Number of convictions

0 1 2 3 “ b

Average number of 0.236 | 0.293 | 0.349
accidents (3,260)] (1,961) {(1,189)

Average number of 0.983 | 1.529 | 1.913
convictions (3,zsoq (1,91) (1,189)

TABLE 46

Average Number of Accidents and Convictions in the Third and Fourth
Years of Driving by the Number of Convictions in the First
Two Years of Driving for Females ‘ .

(Figures in parentheses are the sample sizes)

Number oflconviccions

.

"1 2

°

Average number of 0.141 0.171
accidents (4,237) (1,163)

Average number of 0.36> 1" 0.614
convictions (4,237) (1,163)

o e
R

The equations predicting accidents in the pﬁiid and fourth, years from
te number of types of violations in the first two years are presented in
'Table 48. _The»mu}tiple R for males was 0.112 as opposed to the simple
correlation of- 0.084 with prior convictions, representing a 79 percent in-
crease in explained variance. The cofresponding figures for females wefg
0 087, 0.063 and 88 percent. Consequently, an optimally weighted ‘point '
system would be superior to .the number of convictions for predicting future
accidents. Practical problems with usinguﬁoints proportionall to the
regression coefficients include the complexity, and the zéro and negative
coefficients. A similar analysis will be done for drivers of all ages in
the next California Driver Record Study. The use of all data on the driver
record in addition to convictions and types of violations yielded even
higher correlations of (.16 for males and 0.14 for females (Table 47).

I summary; accidents can only be predicted to a low degree from

drivexr record data.-
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- TABLE 47

Multiple Regression Equations (Bzia Coefficients) for Predicting Third and Pourth Year Driver
Record ¥rom the First %wo Yaar Driver Record and Original License Data

$

Beta coefficients

Fatal/ Single Part/
vetavte hectdgnca) | laey feccifenes | vbiels], St | o™ M| Cons
. - - 3-4 .
) ) wle Pwfor Pufe fle e fule|ule [u]e
Fresno COUNtY..veeveerens . =02 -05 B
. Sonoma COUNtY..eoervorne- 03
' Los Angeles county....... i 07} 15
Hefght..ooeeeenaannnniees -03
' WelRht.. vuuvennveerennnn 03 '
. Single orig l{cense...... -03
. Drive test score......... ~03 -03|-063 |-03 |-04
Age licensed.............|-05 -05 03 -02 -07 |-03
N length instr permit...... <04 |-05
Traffic density...coeeens 04 03 03 05 -09
Conv instruct permit..... 05 ‘
Acc instruct permit...... 04 04 03 .
Sign violation 1-2 yrs... 04 -04
Lane viol 1-2 yrs.ievsnes 02 :
Following viol 1-2 yrs... 05 04 0
Passing violation 1-2 yrg 013
. . Right-of-way viol 1-2 yrs 03 04 03 * 107
Turning viol 1-2 yrs..... . =02
Speed violation'1-2 yrs..| ° 05°| 03 04 06
. Reckless dr viol 1-2 yrs. . hd 03
. Driv w susp viol 1-2 yrs.|-03 -02
FTA/FTP violation 1-2 yrs|-04 | -03 | ~04 ~04 -05 -05]-03 |-02 |-04
Equipment viol 1-2 yrs... -03 03] 06
° Misc non-mov viol 1-2 yrs , 07 | 03
« Convictions 6 mos pr..... ~02 03
Convictions 1 yr......... . -05
Convictions 2 yri..veen.. ! 05 04 05 04
Convictions 1-2 yrs......} 12} 07} 10 04 08 13 121 06 | 31 | 25
Accidensts 6 mos pr....... 04
. Accidents 1 yr........... 04 . 03
, Accidents 2 yr........... . 1+04 -03 .
. Accidents 1-2 yrs........ 06 | 04
o Fatal/injury acc 1-2 yrs.|-03 [ 06 | -04 ~13 -06
Property acc 12 yrs.....| 04 7l 0 07 05
Single veh acc 12 yrs... ~05 -04 -05 ~05 -05 |-03
Accident cost 1-2 yrs.... 08 17 08 08 08
Length lic gap 1-4 yrs...|-10) -08 | ~06 | -03 [-09 | 07 |-03 -ub -07 |-05"|-06 | -04 |-09 -09
Single lic renewal....... 05 03 05 03 04 |-04 | 08
' Multiple correlation (R).| 16 Wi 131 12 111 08] 1 121 104§ 14 12 . 141 13 ] 44| 32

Note.--Decimal points are omitied. N .
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TABLE 48

Regression Equations (Unstandardized Regression Coefficients) for
Predicting Accidents 3-4 Years from Violation Types 1-2 Years

Sex Equation

Male

Accidents 3-4 years = 0.05 Speed violation 1-2 years +0.07 Lane place-~
ment violation 1-2 years -0.05 FTA and FTP viola-
tion 1-2 years +0.07 Right-of-way violation 1-2
years +0.02 Sign Giolation 1-2 years -0.06 Driv-
ing while suspended violation 1-2 years +0.03
Turning violation 1-2 years -0.40 Drug violation
1-2 years +0.01 Equipment viclation 1-2 years
+0.08 Hit and run violation 1-2 years +0.03 Fol-
lowing-too-close violation 1-2 years -0.04 Reck-
less driving violation 1-2 years +0.03 Miscellan~
eous moving violation 1-2 years +0.05 Drunk driviné
violation 1-2 years -0.00 Miscellaneous non-moving
violation 1-2 years -0.00 Passing violation 1-2
years .

Female

Accidents 3-4 years = (.07 Sign violation 1-2 years +0.05 Speed viola-
tion 1-2 years -0.10 FTA and FTP violation 1-2
years +0.10 Following-too-close violation 1-2
years +0.11 Passing violation 1-2 years +0.35
Reckless driving violation 1-2 years +0.04 Turn-
ing violation 1-2 years +0.02.Equipment violation
1-2 years +0.03 Right-of-way violation 1-2 years
-0.25 Driving while suspended violation 1-2 years
-0.03 Lane placement violation 1-2 years +0.01
Miscellaneous non-moving violation 1-2 years +0.05
Hit and run violation 1-2 years +0.03 Miscellan-
eous moving violation 1-2 years +0.00 Drunk driv-
ing violation 1-2 years +0.00 Drug violatioa 1-2
years
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Prediction from Biographical Data

First will be discussed the correlations of the biographical vari-
ables with four year driviang record, with crosstables presented for some
variables. Then the regression equations for predicting four year driv-
ing record will be presented.

The correlation coefficients of biographical variables with four
year accidents and convictions are presented in Table 49. Most variables
were statistically significant in the expected direction.

The correlations with Accidents 1-4 years were uniformly low. For
males, only seven variables had correlations greater than 0.100 in abso-
lute magnitude, the largest being -0.153 with Citizenship Grade, indicating
that having accidents was associated with worse citizenship grades. Females
had only 4 correlations with accidents over 0.100, the largest being -0.123
with Citizenship Grade.

The correlations with Convictions 1-4 years were considerably higher.
Males had many coefficients over 0.200, the highest being -0.436 with
Citizenship Grade. Females had only a few coefficients over 0.200, the

highest being -0.264 with Citizenship Grade. These correlations with Cit-
_izenship Grade were of the same order of magnitude as those between Con-

victions 1-2 and Convictions 3-4.

Crosstables of each biographical variable were made with Accidents
1-4 years and Convictions 1-4 years. The results were plotted and visually
inspected for non-linearity. There was a negligible degree of curvi-
linearity in- the data.

Space does not permit presenting crosstables of all statistically
significant variables. Crosstables with both accidents and convictions 1-4
years will be presented for variables of particular int-.¢ st, or for those
variables for which either sex had a correlation of 0.100 or greater with

. accidents, or 0.200 or greater with convictions. Non-significant results

“will not be included in the tables. in the following descriptions of the
findines presented in Table 42, the term rate refers to the mean or aver-

age number of accidents and convictions:

The number of accidents and convictions by county is presented in
Table 50. There was little variation in the accident rate for males.

The female accident rate was highest in Los Angeles county, and lowest in
Fresno county, which appears to reflect differences in traffic density.
The conviction rate was highest in Los Angeles and lowest in Sacramento
county for both sexes, probably reflecting differences in degree of en-
forcement of the traffic laws, as well as other demographic factors, such
as differences in socio-economic level.

Those 198 females who were married at the time of licensing averaged
1.060 convictions, as opposed to an average of 0.823 convictions for
those who were single. '

Short men and fat Jadies had more convictions than their counterparts.
Higher scores on the DMV licensing drive test were associated with lower
accident rates for males an< lower conviction rates for both sexes. The
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Accidents and Conv:

TABLE 49
Correlation Coefficients Batween uofraphic-l Variables and Four Year

ctions by Sex

Variable

Accid

1~

Convictions:
1-4

Male

Feomle| Male

Female

Variable

Accidents
1-4

Convictions
1-4

Male | Female

Female

Fresno county.......oovvenrnnnns
SONOMA COUNEY.....0ovenvnucncnnss
Sacrsmento COUNtY..iovecunnnn...
Scanislaus county........

Los Angcles county..............
Helghe................... thenens
Welght................

Single orig license.........

Length {nst permict....... cerrens

- Instruction permit..............

Traffic densicy
Birth location...........
Home SLACUS........co0venn... .

Year left sciiool

College transcript

Driver training grade.

Grade point average.............
GPA trend........... .
Cicizenship grade
Absences............ .
Non-language Ig....

Achievement test....

1Q discrepancy........ .
Achievenent index......... [
fural school.....

Quast response dace
Attitude............ .

Driver training safety..........
Driver train qualiey........ .
Driver education

Uriver ed quality

Mileage work.............
Mileage errands

Mileage other............... .
Annual milesge..................
Total mileage..,...000vevenne..
Prior mileage......

Mileage T SCOTC...vtercnvnceenn.

-045*

-020
Go1

-025
064*
007

031*
~046*
=134*
-046*

153

018

034x
~034*
=04 7%

016
~098*
-027*

104>
-010

*

025

009

044

Vehicie weight................
Vehicle b L
Vehicle mileage...............
Equipped seat belets...........

Wear seac berts.......

Nuzber of children........ -
Number of brothers
Number of older sibs..........

Parents alive...........

Parents married............... 1 =062%

-115%
<

Student.......vvunnnnn..
Housewife

Grade compleced

Occupationsl goal

Social mobfilicy......
Unexzployed.........0venennnn.
Social activicies

Academic acctivities.......
Student sceivicies

Intramural activicies

Varsity lecters

Non-varsity letters........:..
Safety self-rating.......
Drinking.......... Cerarearaans
Number of cigarectes

Number of jobs

Year own car...

Hours driving......ccnvunnnnn.
Percent motorcycle

Armed forces service

Driv trein taken w off.....
Parents occupstion

School data missing .......
Length 1icens~ gap 1-4 OL.....
Quest daca missing............

Single 1ic renewal.....

=031+

=111x
-04T*

-052%
048*
105+
022

-016

-348%
024

-030*

018

Sou

-026%
020
131*

-016

-y81*

§ ~037%

0Lgn
-026

050*
-007

0623*
~057*

S117% ¢ -pSH

-088«
075*

-019
076*

-157*

004
066%
034w
058+
036*

'p < .05.

Note.--Decimal points are omicced.




TABLE 5C

Average Number of Accidents and Convictions in the First Four
Years of Driving by County and Sex

County

~Sex and item -
SacramentoiStanislaus |Los Angeles

Male
Accidents....
Convictions..

Female
Accidents....
Convictions..

older a male was at licensing, the lower his accident rate. The

longer both sexes held an instruction permit, the fewer were the number

of convictions. The longer men held an instruction permit, the more
accidents they had. Males who were born in the county in which they went
tc high school had a higher conviction rate than those born elsewhere.
Coming from a broken home was ascociated with increased conviction rates
for both sexes., .Having had an instruction permit was associated with

fewer -.convictions for both sexes. Increased traffic density was associated

with increased accidents and convictions for both sexes, as may be seen in

-

the results by county presented previously.
The average number of accidents and convictions by year of leaving
high school is presented in Tabie 51. For males, Ehere_was a steady

TABLE 51
Mean Accidents and Convictions by Year Leaving School and Sex

Year

Sex and item

Male
Numbe:s of subjects.
accidents
Convictions

Female
Number of subjects.
Accidents...
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PAFullToxt Provided by ERIC




N

decline in the number of accidents and convictions with increased school-
ing. High school graduates had only half as many traffic convictions as
those who left school in‘the'Sthror 9th grades. Increased schooling for
females was accompanied by a slightly increased accident rate. Males who
transferred .out of the high school where we collected data i.ad a higher -
accident rate. Dropping out of high school was associated with increased
accident and conviction frequency, as shown in Table 52, There was a very

TABLE 52
" Mean Accidents and Convictions by Dropout Status and Sex

Sex

i
Male ; Female

Dropout Non-dropout Dropout Non-dropout

Number of subjectls.. 1 597 5,094 216 5,766
Lecidents 0.725 0.615 0.240 0.339
Lonvictions..coeeees 4,919 2.776 0.995 0.7€3

-

-

marked difference in the conviction rates for males. Having a transcript

sent to college was associated with a lower accident rate for males as
S R
seen in Table 53, and lower conviction rates for both sexes.

TABLE 53
Mean Accidents and Convictions by College Transcript Status and Sex

Sex

‘Male Female

Transcript |[No transcript Transcribt No transcript

Number of subjects.. 3,493 2,198 2,544 1,438
Accidents 0.606 - 0.660 - -
Convictions 2.458 3.864 0.743 0.834

The results for grade point average are presented in Table 54 . There
were dramatic decreases in accidents and convictions with better grades.
For males, those whose grade point average increased during high school
had better accident and conviction records than those with decreasing
averages. .

The results for citizenship grade, the best predictor of déiver
record, are presented in Table 55, and plotted in Figures 11 and 12. Throse
with low citizenship grades had several times as many accidents and convic-
tions as those with high grades. The mean citizenship grade by number of

[€)
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, TABLE 54
Méan Accidents and Convictions by Grade Point Average and Sex

Grade point average

Sex and item
i 16-20 | 21-25 | 26-30

Male
Number of subjects 1,339 1,730 | 1,163
Accidents 0.716 0.656 | 0.506

3.731 | 2.766 | 2.016

Female
Number of subjects 1,119 | 1,164
Accidents ) 0.372 0.337

0.917 | 0.663

" TABLE 55 )
Mean Accidents and Convictions by Citizenship Grade .and Sex

Citizenship grade
‘Sex and item

41-45 | 46-50 | 51-55

Male
Number of subjects...|
Accidents

Female
Number of subjects...
Accidents...... Rereen
Convictions

accidents is presented in Table 56. The differences were

TABLE 56
Mean Citizenship.Grade by Number of Accidents and Sex

Number of accidents

Number of subjects.
Citizenship grade..
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Mean accidents 1-4 years
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Citizenship grade

Fig. 11-Mean Accidents 1-4 Years by Citizenship Grade and Sex
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The more frequent the number of absences from high school, the higher
the accident and conviction rates, as seen in Table 57.

TABLE 57 .
Mean Accidents and Convictions bg Average Number of
Absences per Year and by Sex
Absences
Sex and item -
: 0-49 50-99 1100-149 |150-199 |200~249 250+
) . - t
wale | F s
Number of subjects. 1,689 | 1,369 846 462 262 445
Accidents.......... 0.514_[ 0.606 | 0.725 | 0.679 | 0.718 | 0.730
Convictions........ 2.009 | 2.706 3.275 3.944 4,233 4.944
Female ’
Number of subjects.| 1,017 | 1,014 690 407 223 298
Accidents...... PO 0.294 | 0.323 0.323 0.376 0.422 0.463
Convictions........ 0.564 | 0.753 0.803 0.909 1.072 | 1.218 =

The higher the non-language 1IQ, the lower the accident rate was for
males, and the. lower the conviction rate for both sexes. Having a non- .—--
language IQ more than 14 points higher than a language IQ was not associ-
ated with driver record for either sex. The higher the score on an K
achievement test the lower were the accident rate for males and the convic- . -
tion rates for both Sexes, as seen in- Table 58. The results for achievement

-
s —

TABLE 58

ot Mean Accidents and Convictions by Achievement Test Scores by Sex

Score
Sex and {tem
0-35 | 36-40 | 41-45 | 46-50 | 51-55 56-60 | 61-65 664
Male .
Number of subjects 371 551 760 972 |. 940 _ 860 519 273
Adceidents...... ... 0.679 | 0.656 { 0.679 | 0.666 | 0.617 0.602 0.520 | 0.516
tonvictions..... .. 4.375 | 3.867 | 3.393 | 3.130 2,719 | 2,496 | 1.907 | 1.626
Female
KNumber of subjects 87 236 479 724 824 719, 440 210
Convictions....... 0.988 | 0.868 | 0.935 | 0.776 | 0.851 | 0.700 0.609 | 0.548

index were even better, as seen in Table 59. High achievement index
means that the grade point average was high relative to Total IQ. These
results, as well as the superiority of Grade Point Average over both




TABLE 59
Mean Accidents and Convictions by Achievement Index by Sex

— —_— —

Achievement index

Sex and item
0-16 17-19 | 20-22 | 23-25 | 26-28 | 29-31 32+

Male .
Number of subjects 651 820 | 1,145 | 1,188 858 403 170
Accidents..... eeeo] 0,773 1 0.793 | 0.644 | 0.575 | 0.532 | 0.411 | 0.494
Convictions.......! 5.095 | 4.023 | 2.940 | z.430 | 1.979 | 1.593 | 1.564

Female
Number of subjects 163 322 564 884 889 583 314
Accidents......... 0.380 | 0.378 | 0.432 | 0.345 | 0.305 | 0.262 | G.?52
Convictions.......{ 1.258 { 1.167 | 1.101 | 0.820 | 0.608 | 0.492 | 0.417

Non-language IQ and Achievement Test, and the superiority of citizenship
grade over grade point average, tend to indicate that the degree of sociali-
zation is more important than "“native intelligence" in determining driving
behavior.

Attending a rural school was associated with fewer accidents for
females, and fewer convictions for both sexes.

In general, the above results tend to confirm the hypothesis that
better school (social) adjustment is correlated with better driver record.

The later subjects returned the mail queétionnaire, the higher their °
accident and conviction record.

A higher attitude. score was correlated with a higher conviction

rate for both sexes, and a higher accident rate for males, as seen in
Table 60,

TABLE 60
Mean Accidents and Sonvictions by Attitude Score by Sex

Attitude score

Sex and item
Q-l 2-3 4-5 6-7 8+

Hale
Namber of subjects..... 123 697 1,983 1,832 422
Accidents..............] 0.512 0.571 0.620 0.670 0.791
Convictions.......oc0u 1.463 2.246 2.562 3.381 4,749

~

Female
Number of subjects..... 99 520 1,796 1,776 .212
ConvictionS.eevvecenns .} 0.535 0.621 0.718 0.865 1.264
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All mileage variables were posicively correlated with accidents and
convictions for both sexes. The results’ for the best predictor, Total
Mileage, are presented in Tahles 61 and 62. J

TABLE 61 .
Mean Accidents and Convictions by Total Mileage for Males

o d

Mileage (in thousands)

Item
0-19 | 20-39 -3 1 60-79 | 80-99 [100-119{ 120+
| 2 ' Number of sublects. 699 | 1,093 | 1,134 652 240 391 413
| ' Accidents..........]| 0.488 | 0.530 | 0.660 | 0.712 | 0.8:2 | 0.662 | 0.831
Convictions........l 1.967 | 2.246 | 2.763 | 3.258 | 3.717 | 3.829 | 4.402

TABLE 62
Mean Accidents and Convictions by Total Mileage for Females

ni

Mileage (in thousands)
Item =
' 0-19 20-39 40-59 60-79 80+ -
Number of subjects.. 1,740 1,037 573 180 185
Accldents. . veauinans 0.273 0.360 0.436 0.439 0.519 ’
Convictions......... 0.528 0.820 1.131 1.267 1,314

The percentas~ distribution of vehicle weight is presented in Table 63.

TABLE 63.
Percentage Distribution of Vehicle Weight by Sex

Vehicle weight Male Female
Motorcycles........ve0vn. 2.12 0.09
Foreign compacts......... 10.92 14.38
American compacts........ 13.14 19.09
Standard american cars... 55.86 51.57
Moderately expensive cars . 8,95 9.72
Luxury cars.....eeeoeeee. 2.86 3.65
Trucks and buses......... 6.15 1.49
All weights.............. 100.00 99.99

N

2 « 295.10, 6 df, p < .001.
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Heavier vehicle wexght was associated with fewer accidents for females and
more convictions for males.

The percentage distribution of vehicle year is presented in Table 64.

TABLE 64
Percentage Distribution of Vehicle Year by Sex

Vehicle year Male -- Female

13.56 .92
7.46 .16
8.46 .95
5.10 .74
6.30 .80
6.95 .81
6.69 .32
8.09 .40
9.11 ' .97
9.39

11.55 .30

"5.57 .76
1.77

100.00

» —

x% « 204.30, 12 df, p < .001.

Driving newer vehicles was associated with fewer convicticas for males,
but, paradoxically, with increased accidents for both sexas. Males who
drove cars equipped with seat belts had fewer convictions. The more
frequently the seat belt was worn, the fewer the accidents for males, and
the fewer the convictions for both sexes.

The relationships of driver record with marital status at the time of
receiving the mail questionnaire were in the opposite direction fo: males
and females. Married males had more accidents and convictions than single
males; whereas, single females had a worse record than those married.

Those who were divorced or separated had worse conviction records than
others. The more children a man had the worse was his driver record; the
more children a female had, the fewer accidents she had.

Females coming from large families had fewer accidents than their
coﬁnterparts. Males from larger families had more convictions. The more
older sibs a male had, the higher was his conviction rate, The driver
record by birth order is presented in Table 65. For both sexes, the eldest
child had the best accident record, while the only child had the worst.
This ordering also held for female convictions. Except for female accidents,
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Tt TABLE 65 .
Mean Accidents and Convictions by Birth Order and Sex

Sex

Item Male Female

Onl Eldest Other Only Eldest Other
child child child child child child

‘Number of subjects... 458 1,823 2,704 410 1,661 2,285

Accidents............ 0.705 0.607 0.655 0.407 ¢.317 0.340
Convictions.......... 2.777 2.663 2.893 0.822 0.746 0.800

having parents who were alive and married was associated with a better
" y
driver record, as seen in Table 66. For convictions for both sexes and

S e

TABLE 66
Mean Accidents and Convictions by Parental Status and Sex

Parental status
Sex and item
Deceased Married Separated Divorced
Male .
Number of subjects...| 500 3,815 130 583
Accidents............ 0.720 0.612 0.730 0.747
Convictions.......... 3.330 2.750 4.161 3.821
Female
Number or subjects... 407 3,417 63 496
Convictions.......... 0.953 0.717 1.222 1.076

accidents for males, those with parents married had the best records,
followed by those whose parents were deceased, with those with divorced
or separated parents having the worst record.

College students had a much better driver record than non-students,

as seen in Table 67. Housewives had fewer accidents and convictions than
other females. Grade completed was one of the better predictors, as seen
in Table 68. The higher the occupational goal sought, the better the
driver record for both sexes. Males who were upwarély mobile socially

in relation to their parents had better accident and conviction records.
Unemployment was associated with higher accidents for males and a higher
conviction rate for both sexes.
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sexes.

for males.
rate for males.

Table 69..
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TABLE 67
Mean Accidents and Convictions by College Student Status and Sex

Sex
Item Male Female
Student Non-student| Student Non-student
Number of subjects..... 2,087 2,841 1,511 2,818
Accidents.............. 0.527 0.723 0.303 0.25
Convictions..... vecsene 2.106 3.548 0.657 0.844
o TABLE 68
Yean Accidents and Convictions by Grade Cozpleted and Sex
Grade Completed
Sex and iftem —
8-9 10 11 12 13 14 15 16+
Male
Nunher of subjects. 109 114 243 1,381 1,178 1,434 491 96
Accidents.......... 0.844% 0.649 | 0.750 | 0.747 | 0.69% 0.542 0.456 0.579
Convictions........ 5.514 | 5.614 | 5.362 | 3.577 | 2.866 | 2.116 | 1.896 | 1.667
Fenmale
Number of subjects. 39 90 128 | 1,456 837 {1,172 522 146
Accidents.......... 0.282 | 0.377 | 0.328 | 0.368 | 0.414 | 0.292 | 0.258 | 0.243
Convictions........ 1.538 | 0.877 | 1.031 | 0.889 | 0.879 0.655 | 0.580 ] 0.639

Females who participated in social activities in high school averaged
more accidents than non-participants.

rate for both sexes.

The percentage distribution for safety self-rating are presented in
Most drivers thought rather well of themselves.
was included more to see the distribution of responses, rather than for
postdictive purposes, due to the obvious circularity involved.
record by safety self rating is presented in Table 70. The low correla-

Participation in academic activities
was related to fewer accidents for males, and fewer convictions for both

Participation in student activities went with a lower conviction
Males who took part in intramural activities had
fewer convictions, while the opposite was true for females.
varsity letters was correlated with a lower accident and conviction rate
Having non-varsity letters was predictive of a lower conviction

In general, participation in school activities was
associated with good driving record.

Number of

This variable

The driver



TABLE 69
X
Percentage Distribution of Safety Rating

Safety rating Male

Extremely safe . 10.89
Above average 52.00
Abour average v 31.33
Below average . 5.19
Very unsafe 0.60

[y

All ratings 100.01

2 = 42.38, 4 df, p < .00L.

TABLE 70 »
Mean Accidents and Convictions by Safety Self Rating and Sex

Self rating

d
Sex and iten Quite About

unsafe average

Extremely

Quite safe safe

Male 3
Number of subjects...
Accidents

Female
Number cf subjects...
Accidents

lation between self rating and accident record appears to indicate that
accident involvement did not markedly affect a person's self-perception.

The percentage/dlstrlbutlon of drinking rating is presented in Table
71. Hardly anybody admitted drinking more than average, indicating they
were "faking good," or misperceiving themselves. The driver record - by
drinking rating is presented in Table 72. The more a person drank alcoholic
beverages, the worse was his driver record. The greater the number of
cigarettes smoked, the worse the driver record, as seen in Table 73,

,-




. TABLE 71
Percentage Distribution of Drinking Rating by Sex

Drinking rating

Female

Never drinks..., 33.41
Much less average ) 40.20
Little less average 12.36
Average _ 11.91
Little more average ) 2.06
Much more average : 0.07

All ratings.: 100.01

x? & 372.41, 5 df, p < .001.

TABLE 72
Mean Accidents and Convictions by Drinking Rating

ﬁrinking rating

Sex and item Never Much Little Little Much
P I ks less less average more more
rin average | average average | average

Male
Numt.~> of subjects.. 1,577

Accidents.- 0.638
Convictions 2.889

Female
Number ‘of subjects.. 1,759
Accidents 0.352
Convictions ‘ 0.797
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TABLE 73

Mean'Accidents and Convictions by Number of
Cigarettes Smoked and Sex

Sex and {tem

Number of cigarettes smoked

1-9 10-19 | 20-24

Male
Numbe: of subjects
Accidents........ .
Convictions

Fémale
Number of subjects..
Accidents-...
Convictions

The more full-time jobs a subject held during the past
his driving record, as seen in Table 74.

TABLE 74

Mean-Accidents and Convictions by Number of Jobs Held
in the Past Year and by Sex

Number of jobs

Sex and item
1 2

Male -
Number of subjects
Accidents

Female
Number of subjects
Accidents

worse

The earlier a person had his own car, the worse his driving record,.
This obviously reflected exposure differences. On the other hand, a teenager
may be less careful when driving his own car than when driving his parents'.
The number of hours driven in the past week was positively correlated with
higher accident and conviction rates for both sexes. The percentage of

ERI
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driving done on a motorcycle was assoc¢iated with higher conviction rates
for both sexes. Service in the armed forces was associated with better
driver record for males, probably reflect.ng lower exposure. For subjects
on whom we had school data, failure to respond to the mail questionnaire
was -correlated with higher conviction rates for both sexes. The higher a
male's parents' occupational socio-economic status, the better his accident
and conviction record. Failure to obtain school data on subjects was
associated with higher accident rates for females and higher conviction
rates for both sexes. The longer the length of the license gap, the better
the conviction rate for females, and the better the accident rate for both
sexes. - ‘ ]
Failure to respond to the mail questionnaire was related to higher
conviction rates for both sexes. - '
Single marital status at the time of license renewal was associated
with a better driving record for males and a worse driving record for

- females.

The equations for predicfing driver record during the first four
years of driving from biographical data are presented in Table 75. As can
be seen, the multiple correlation coefficients (R) for predicting accidents
were all quite low. The largest multiple correlations were for total four
year accidents -- 0.25 for males and 0.23 for females. Thus, even though
the majority of biographical variables had significant correlations with
the criterion, the overall magnitude of the relationship between biographi-
cal data and accident record was small. It should be recalled that the
simple zero order correlation coefficient between citizenship'grade and
four year accidents was -0.15 for males and -0.12 for females.

That the accident sub-types -- fatal and injury, property damage,
single vehicle, partly-at-fault, and drunk driving -r had lower R's than
total accidents would be expected on purely statistical grounds, since they
necessarily had lower means than total accidents, and consequently were
less reliable and more nearly Poisson distributed.

That (direct) accident cost did not have a higher R than total acci-
dents may surprise some. The means of determining cost in this rgport,
namely giving the average cost to each accident by type, was admittedly
crude, and cannot- be considered a conclusive determination of the relative
merits of the two variables as criterion measures, Accident cost had
correlations with accidents 1-4 of 0,70 for males and 0.72 for females.

The regression equations.anqggﬁérmultiple correlation coefficients were
similar for the two variables. ' .

Similar comments may be made about accident rate as a predictor, since
accident rate correlated 0.98 with accidents 1-4 for both sexes. This high
correlation was due to the low correlation of 0.08 for males and 0.09 for
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females between accidents 1-4 and mileage T score. It 'is obvious statis-
tically that "adjusting' accidents for mileage under such circumstances can
only have a negligible influence. Exposure variables were not allowed to
enter the regression equations for accident rate to avoid any spurious
correlation that might obtain from having mileare being represented in

both the dependent variable and among the independent variables. For both
sexes, the correlation coefficient between accident rate and mileage T
Sscore was not statistically significant, as should be the case when ad-
justing for mileage. When accidents are adjusted by dividing by raw mileage
(accidents/mile), the resulting rate is overadjusted for mileage, with the
result that there is a statistically significant correlation between mileage
and accident rate (Burg, 1967). The statistical and practical aspects of
rates merit further investigation.

The magnitude of the multiple correlation coefficients for four year
convictions were much higher, and of an order of magnitude we had hoped to
attain -- 0.60 for males and 0.42 for females. .

Most of the biégraphical variables entered one or more equations.

Those variables not entering any equation are not shown in the Table.
Citizenship grade and number of cigarettes smoked entered most of the
equations. One or another of the exposure variables entered most equations.
Armed forces service was a good predictor for males. In most instances, the
predictbrs had beta coefficients of the sémé'sign as their simple r's,

The stepwise regression equations for accidents 1-4 are presented in

Table 76 for males and Table 77 for females. The beta's tended to have the

.

TABLE 76

. Stepwise Regression Equation for Predicting Male
Accidents 1-4 Years from Biographical Data

R Variable Action R F Beta r
Citizenship grade........| Add 0.153 86.639 [ -0.099 | -0.153
Annual mileage......,.,..| _ Add 0,169 18.234 | 0.039 0.087
Student....ovovvvennnnnnn, Add 0.179 14.025 | -0.115 -0.115
Armed forces service..... Add 0.201 30.366 | -0.139 -0.026
Length' inst permit....... Add 0.210- 14.060 0.050 0.030
Number of cigarettes..... Add 0.215 8.892 0.059 0.103
Attitude.................| Add 0.220 7.132 | 0.045 0.067 ~
Parents married..........| Add 0.224 6.833 | -6.064 | -0.062 '
Equipped seat belts......| Add 0.228 6.998 | 0.035 0.016
Vehicle mileage..........| Add 0.232 6.928 | 0.048 0.088
Home status..............| Add 0.235 6,027 | -0.047 | -0.006
Fresno county............| Add 0.238 5.853 | -0.039 | -0.038
Age licensed...,.......... Add 0.241 5.291 | -0.038 -0.055
Quest data missing....... Add 0.245 6.024 0.067 -0.006
College transcript.......| Add 0.248 5.928 | 0,066 -0.032
Grade completed.......... Add 0.251 6.515 | -0.061 -0.1i1
Vehicle year.............| Add 0.253 4.404 | 0.036 0.031




TABLE 77

. Stepwise Regression Equation for Predicting Female
. Accidents 1-4 Years from Biographical Data

Variable Action Beta

Citizenship grade Add
Vehicle mileage Add
Traffic density Add
Number of cigarettes Add
Year own car Add
Dropout Add
Vehicle year..... secernne Add
Number of jobs Add 0.039
Add 1 -0.060
Grade completed Add . -0.088
College transcript Add . 0.053
Academic activities Add . 0.043

.108
0.)75
0.054
0.065

-0.063
-0.052
0.047

0O QC OO O oo
e ® e M e e s o

o

.8ame sign as the simple r's and be of similar magnitude.

In the equations for accidents, several of the variables related to
aspects of driving, such as mileage. One of the purposes of this study
was to determine how well driving record could be predicted prior to
driving. Consequently, the regression equations were rerun with all
driving-related variables excluded. The multiple correlation coefficients
were 0.19 for males and 0.21 for females.

The equations for accidents 1-4 were also run with only the school
data allowed to enter. The resulting R's were 0.15 for males (only citi-
zenship grade entered the equation) and 0.:i5 for females. The equations
were also run with only the questionnaire data allowed to enter. The
resulting R's were 0.23 for males and 0.20 for females. These results tend
to suggest that the various school variables were measuring essentially one
major factor, which was best represented by citizenship grade. The higher
R's for the questionnaire data were probably due to either the more varied
nature of the variables considered, or to the fact that driving related
variables such as mileage were included.

The number of drunk driving violations for the first four years of
driving was also predicted from biographical data. The R's were 0.11 for
both sexes.
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Prediction from Both Driving Record and Biograpﬁical Data

The'regression equations for predicting four year accidents from bio-
graphical data and four year concurrent convictisn data are presented in

Tables 78 and 79, The R'S were only slightly higher than those for driver
record alone.

TABLE 78

Stepwise Regrestion Eguntion for Predicting Male Accidents
-4 Yeurs from Biographical Data and
Concurzent Driver Record

Variable Action

Convictions 1-4 yrs.... Add 0.289
FTA/FT? violations 1-4 yrs....... Add . 0.058
Equipment violations 1-4 yrs Add 0.136
Length license gap 1-4 yrs....... | Add -0.092
Right-of-way violations 1-4.yvs,. Add . 0.149
Studentecceceeneirnrascnsoencaness Add -0.115
Hit/run violations 1-4 yrs....... Add 0.083
Number of cigarettes............. Add 0.103
SECTAMENTO COUNLY.vuuurenonnonsss Add ° 0.007
Armed forces service............. Add -0.026
Equipped seat belts.........o.0us. Add 0.017
Misc non-moving viol 1-4 yrs..... Add 0.116
Parents married.......e0000ueunn. Add -0.062
Home SCALUS.....o.vvvevncrcnnnann Add -0.006
Questionnaire data missing....... Add =0,006
Length instruction permit........ Add 0,030
Lane violations 14 yrs . Add 0.138
Grade completed.,,..... ceses . Add | -0.111
College transcript.....oceuvvuun. Add «0.032
Intramural activities...... vesene Add 0.009
SOoNOMAa COUNEY . rneeerueseneennnnss Add 0.017
AbSeNnceS. . viiininecrrnnnenncnenn Add 0.077

TABLE 79

Stepwise Regression Equation for Predicting Female Accidents
1-4 Years from Biographical Data and
Concurrent Driver Record

Variable Action

1

Convictions 1-4 yrs....... Ceeenen Add
Misc non-moving viol 1-4 yrs Add
Number of cigarettes. Add
Equipment violations 1-4 yrs Add
Year own car..... tesecscrssersens Add
Right-of-way viols 1-4 yrs....... Add
Following violations 1-4 yrs..... Add
Length license gap 1-4 yrs....... Add_
Citizenship grade cee Add
Dropout....... eesessessseensane . Add
fresno county Add
Vehicle year......cooveeenennens Add
Number of jobs.......ecoveveennnn Add

o e N
N OO
o e e e e

& w0 w0
e e o e e e e o
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The equations for predicting third and fourth year driver record from
biographical data and prior driver record are presented in Table 80.

TASLE 80

Multiple Regression Equetions (Bets Coefficients) for Predicting Thied and Pourth Yesr Driver
Record From the Fiest Two Yesr Driver Record end Slogeaphice)l Dats

Seta coefficlents

Patel/ | Property! Single |Parcially Drunk
Accicents] {njur demage | vehicle |t feult’ | Acclident| Accident| g0 \lrp,
Veriable 3% sce ents|accidente feccidencs |sce idants Sout $450  lacetdents

. . prs % 3.4

Freano countYeusssssnssnsnsrns
SONOM COUNEYssrrsrsssssssrrsrss
108 AnReles county,...iusrussss
Age licensed,.... ,.,

Trafflc density...,

Home 6t6tus....sus,

Year left 8chool,...urssssssss
DEOpOUte.sssssnssnssnnsrnnares
College transcripe,

CPA trend,.......s,s
Cieizenahip grede,,,,
Absences..curisrrrniinnnnanss
Achieverent IndeX,,.sosusees
Roral school.rssssnse

Quest responss dete,.
Attitude,..suinnnn,.s

HileoRe WOrk,osrasnsssssnses
Mileae otheterssinirnnsnsss
Annuel milesge....,..

Total mileage...ss,,,

Vehicle weight.,.,,,.

vehicle yeaf.osovsneersansss
Vehic’s nileages.insnsnsssss
AT c8dsaasisrirnianes
Divorced/separated,, ...
Number of children,.,..
Number of brothers,,.,.
Parents alive..vissnnsss
Parents married.iu,unnsse
Student.asisssrsnsisnnsss
Housewife..oo . vuvnyinnss,
Crade coapleted...,....s.
Occupational koal...ouss,
Unemployed., orurnsuusnns
Acadenic activities,,,,,,
Intrarutal activities...,
Varsity letters...u,inses
Drinking.,.,,. seraes
Number of cigerettes.....
Number of Jobssuuisysnsss
Year O¥h cafossss sassrns
Percont motoreycle.,,...,
Armed forces service.....
S&n violation 1-2 yra..essss,
Folloving viol 152 yrssuu,usss
Right-ofsvay viol 1s2 yrs.....
Speedink viol 12 yre.u 4uuuss
Druak 4riv viol 1-2 yrs...uess
Reckless dr viol 1-2 yrs......
Criv v Susp viol 1-2 yre..usss
FIA/FTP viol 1°2 yesuusssaness
Equipeent viol 1°2 yre..ensens
Hisc nonmov viol 12 yrs.....
Convictions 6 mos prysssserers
Convictions 12 yrg,.
Accidents 6 m08 Pr...uinsssess
Fetel/injury scc 1-2 yes,uss.s
Property sce 12 yra.ournnsons
Single veh ecc 1°2 yross,uanss
Accident cost 1°2 yrasussnssss
Length license gap 1-4 yrs....
Quest dats missing,...cunu,s.s| 06
Single e reneval,,,cuvunne.s
Multiple correlation (R),.....| 22

Note,-«Deciral points omitted.
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The R's were generally lower than those for predicting four year driver
record from biographical data, but were higher than those for prior driver
record alone. The stepwise regression equations for predicting third and
fuurth year accidents are presented in Tables 81 and 82. 34 summary of the

TABLE 81

Stepwise Regression Equation for Predicting Male Accidents 3-4 Years
from Biographical Data and Prior Driver Record

Variable Action Beta r

Length lic gap 1-4 yrs,.. Add -0.111 -0.110
Convictions 1-2 * ...... Add 0 0.076 0.0b4
Armed forces service..... Add -0,143 -0.072
Student. .. vveuernnnnnan Add -0.090 -0.040
Age licensed............. Add -0.042 -0.062
Citizenship grade........ Add -0.047 -0.068
Parents married.......... Add -0.967 <0.051
Annual mileage........... Add 0,042 0.061
Number of children....... Add -0.044 -0, 005
FTA/FTP 1-2 yrs.......... Add <0.042 -0.011
Unemployed........0.0000ee Add v 0.035 0.041
Vehicle year.......vo0vues Add 0.037 0.034
Fat/inj ace 1-2 vrs.,.... Add -0.036 -0.009
Quest data missing....... Add 0.063 -0.035
College transcript....... Add 0.056 0.020
Home Status.............. Add -0.03¢ -0.01¢
Priviog w susp 1-2 yrs... Add -0.036 0.0
Grade completed.....cs... Add . . -0,048 =0.039

TABLE 82

Stepwise Ragression Equation for Predicting Female Accidents
From Biographical Data and Prior Driver Record

Variable Action R F

Total mileage............ Add
Married............000... Add

Length lic gap 1-4 yrs,.. Add
Grade completed.,..,..... Add
Dropout. ... . iiiunnnennn, Add
Convictions 1-2 yrs,,.... Add
Mileage work...,......... Add
Citizenship grade........ Add
Academic activities...... Add
Occupational goal........ Add
Vehicle weight..,........ Add
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R's obtained for predicting accidents from various sets of data is pre-
sented in Table 83.

TABLE 83

Summary of the Hultiple Correlation Coefficients (R's) Obtained
From Predicting Accidents and Convictions From
Various Sets of Data by Sex

Accidents Convictions

Item
Male Female Male Female

i o d £
Predicting four yetgapgeord from .07 .09 .21 .21

Predictini four year record from

original license data and driver

record prior to licensing....... .09 .09 .29 © .22
Predicting four year accidents .

from concurrent driver record... .35 .30 - -~
Predicting four year driver record

from biographical data,... ..... .25 .23 .60 42

Predicting fourryear accidents
from biographical data 2rd con-

current driver record........... .37 .32 - .~
Predicting third and fourth yeasr
record from prior record........ .16 .14 ) .32

Predicting third and fourth yea*
driver record from prior drivic
record and biographisvl data.... .22

T
Wy

1 .39

Prediction from Fatal and Injury Accident Characteristics

Characteristics of accidents are sometimes used for vaiious purposes.
For examnle, driver improvement analysts in the California Department of
Motor Vehicles use CHP accident reports to determine responsibility for fatal
accidents, and take that factor into account in determining negligent operator
status, Consequenily, it was decided to determine the value of fatal and
injury accident characteristics for predicting future accidents and conwvice
tions, The analysis was limited to the 1489 males and the 525 females who
had fatal and injury accidenuts,

Also, it was desired to determine various accident types, thereby
replicating the work of Allen (1965), and extending it to include biographi-
cal variables. However, at the last minute, when we attempted to do this,
our factor analysis computer program would not work. Consequently, some
correlation and regression results are presented instead. Ve hope to do the
factor analyses later and publish them separately,

Due to limitations of space, it was not feasible to present the entire
120 variable correlation matrix, Only the section including accidents,
convictions, and fatal and injury accident characteristics is oresented in

Table 84, 4&part from accidents and convictions, all variables were
-

3
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TABLE 84
Correlation Matrix for Fatal and Injury Accident Characteristics by Sex
e (Males above the diagonal, femsles be low)
- w : 1
19 - N -
> " @ o
M o 1
=3 > < o
+ - [ Ll
[ = ] 13 &
o] s 2 2|2 H g
Variable 5 - g ] 2 o | B - c -
- b o I g s o M 2 ]
o [ a3 ) 13 N c = x £ L 13 &
] o ) « o o ¢ > G 3 o w
bad -] e k] x 1 K4 v L |0 - ~ " 19
> -t " = [} M [ 3] x 3 «Q - < [ ] v
s|8|s (2238 s 218121831812 |¢
] <l 2 | w o X 3} 2 = - o a u 4 -
g’ Convictions 1-4 yrs..... - 231-00] -02| -01}{ 04| 03| -02]-00] 07! 06| 07| -09 00| 02 }-05
Accidents 1-4 vrs....... 30 -1 02 02f 02} 04] -061 -03 05} 041 -01{-03}| 03 03] 03] -02
Rural.............. e 03f 04 -1 92| o00}-25) -01)-21} o6 o4 -05;-11]-09} -22]-101-18
Highwav... ........ .o 02} 06| 89 | 13f-22) -04}-10f 07} 03] -04af-12}-10} -25] -10}-24
Freeway............. . 02 06{ -09 10 - 30t -081 -02 04 021 -03}-03}-09{ -08]-06 | -11
Four or more lanes...... 10§ 07| -29¢ -21} 25 -1 -02} 09}-04% o0t o1] o06}f-04] 13{ 04} o1
Motorcycle.......... . 041 07} -01| -02] -05] -01 -] -32]-09]-08f 021 07} 11{ o0f-05| 11
Car.oeei -00| -07} -01; -01{ -02} 02} ~36 -1-36] 06} o08}-07)-04] 11}-02{ 12
Truck or-bus. .......... Ol] 00| os{ 03] 02| -01f{ -03{ -23 -} -05% -07% o0y 06] 04} -05] 00
Weekend........ tesrenann 06] 05! 05| 08! 09] o04; -01{ -01] -09 =1-02}-02}-22f -03}-03{-11
Injury accident......... 01{ 02| -o1} -01} 03| 04 02} -02 04 ] -06 -1-02| 05) ool -18 03
Clear weather...... e 02| 06| -17| -17{ -00} oo! 07] -03]| -04| -04} -01 -1 061 05| 05} -00
Daylight............ ees 01| 03} -03f -04f -13j-05! o04f -00} o3} -24{ 03}]-10 -} 06§ 02 16
Straighe-level road..... | -03{ 03} -18} -20] -10! 15! -05] 15 -02| 02} 95| 04| 03 -] 051 25
Pedestrian......... cewes | -04§ -09) 02} 02§ -05f -06} -03§ -16% o1} -03| -38| 07| o02] os -1-1
Intersecrion........ vee -04{ -06f -10] -15; -221 -03§ 08{ o056} -o1f -00] 11} -03 -01] 19§ -16 -
¥on-ictersection........ 05§ 05| -03} oof 123 19§ -12{ 11{ 10} -03{ o7) o1l 10} o09f -16 -68
Single vehicle.... ..... =00} 05 17 19] 16} -i8 08j -18f -13| 06| -05| -01| -13] -a1| -08} -35
Speed zone 36+ ., ...... 03] 09{ 33} 42{ 42§ -04} -04] -01] 04| o3 ~08% -051 -6} -21] -04 | -21
’ Vebicle « 5 vears old... -00} -00{ 02| -02} -05] -04 07| -04} ~01} G3| 04| -06] -044 <¢2! -03}-62
r briver violation........ 1 12{ o4} o07{ 08| -00! -04! 03] o05] -00] 06! o8] -02| o1} -04)-12! n%
Physical defect......... 02y 12| 67] 11 29% 1} -02{ or| -03} 1ol o1f-00f -11 -0z| 10]-99
driver drunk............ 021 06( -05| 08 23| oo; -o1| o1 -o2f o7} o1| 03{ -09| o3} -01|-06
Yehicle defect.......... o1} 02 o6} 08 o0j 01| -03} o2f -02{ -03] oz2| -09} -01] -13] -03 [ -12
Speed over 20 MPﬁ....... 03; o7} 09} 12| 13| oof -10{ 03] 04| 03] -07| o07] -10! -14] -06} -22
Speeding....... Crrearees 02y ool o3} o1 -07| -14} -05} -03| -05| os} -04| o02] -07] -04 ] -5 03
Speed violation CHP..... 13( o5 :7{ 20f 04| -11f -03! -01f oof o02] o1]-03} -00) -13] -69{ -21
Right-way viol CHP...... -02} -05{ -04( -02| -06} -o1 12} 05 00| -02 04) -041 -01} 07] -07 38
Following viol CHP...... 04} 05| -06{ -08] -02{ 15| -04f 03] 04| o1f o3| 11] -03] o6} -04|-12
Passing viol CHP........| -04| o1] o8] o8 -02! -0e| -o01 oLy -02f 00f o1| 03] -03| -16] -01| -5
Turning viol CHP........ 02| 03] -01f -o01f o07] o3| 11} oz| -o1] o1} oz{ o1 10] 02]-03} 03
Sign violation CHP......| -00| 03] -05| -07] -06) o0l -04| o3 -07] 02 02] -04| 02] o0S5)-04] z4&
Misc violation CHP...... 03] o0o] oo] 00 05| -03] -04] -03{ o1} 10| 03} -03} -02] -04] o07{ -4

Note.--Correlations of .05 and + .09 are statistically significant at the .05 level for males and fecwles,
respectively. Decimal points are omicted.
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TABLE 84 (Continued)
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Correlation Matrix for Fatal and Injury Accident Characteristics by Sex
(Males above the disgonsl, females below)

°
° o
. = | a 8. & =
c n c E © 5 5 [ a 5 S
) < o o c = =
AEIFIRIR-RN ¢l s 2131315355
Variable o [ P2l - Y] 2 o o~ o -t ey -t -t .l -
212|855 ARSI
3 - [-3 v -l a < g [] Eay o > > — —
- > (] > Lo < ob -4 - [ Q ]
- ~ < [] - o c > H - o o | — -
c - L nd e L] 3 L ad -l 3 x o o > >
- - < © ® - . © < < < o -] - -
s Sl gl 2 |212]12|8|8l2|581=2]5]¢E!l¢g]s
g 5 a 'g : 5 173 ‘5 8. 8. [-3 -t [ < 3 ~d -t
= ) [ > a a > n n O [ a, (3 ) x
Convictions 1-4 yrs....| ot] o4} -07| -03] 12} 04} o0& 02] -02f 09} o07f{-01] os] 03] o3| oo} o3
Accidents 1-4 yrs...... | -0¢] o1} o03] -01] o6 -0r; -04| 01 -03| -03] o0sf 00} or{ -o1{ o02] -03] o4
Rural........ ceceecee. | =02) 26| 48} -03] 09| 09f o09{ 11| 11} -d5] 12|-03}-12{ 11| 03 -0t} 04
Highway............. «.-| 04) 2634 55} -04| 08} 10f 10| 09] 12} -05] 13]-08]-12| 11} o5} -01 04
Freeway........coue.... o6f o8] 36| 02 o2 11} o2| 06| 09f-05] 03!-06! 05 00] ot] -04l o5
Four or more lanes..... 14| -19] -04} 03] -0o8 | o1} -05} -03) -03| -11} ~12} 04| 09 -051 03] o4] -08.
Maytorcycle........ ¢eee- | =05} -03] -20f 27| -07]-06] -05; 03} -07| -07] -10{ 02! 02 o2 027 -03| -CO
Car...ooveineinenanon.] 15| -29] -09} <13} -00 | 01] o04)-10] -04| o02f -04 02} o2} -00] ot} 04} -02
Truck or bus...........| 10]-09] o8] 02 o4] 03f{-04] oo| ool 04l -00 01)-01] oo| 95| -02i o©S
weekend............ +---] 06| 071 o05] -03] 00| 05f{ 04} -01{ 04| 03| 05)-04]-02}-01] o0} -05 0z
Injury accident........| 07} -03} -08{ 00} -02 |-05| -06 -04| -06 | -05| -02 03| 03| o02] -00} -02{ -05
Clear weather......... .| -03] o1} -08] o0s] -00] 02| -02| -02{ -02| 06| -06] 06| o1)]-01| 03} -01] -G5
vaylight. . ..... ecennnn -05| -12} -10f 08§ -02 }-09| -11| o01] -12} -04} -04{ 06| o0s| oz2{ -01! -01 -03
Straight-ievel road....| 05} -35| -24] o1} -14 | ool -04 -071 -114 -07] -22| 09| o1}] -06] o02: 04! -04
Pedestrian.......... «-e | =161 -11} -13| -02]| -04 |-00| -03| 01] -04] -01} -09} 15| -03| -03{ -03| -01! -02
Iatersection........... =56 | -40} -23| o04] -10 |-10] -06 | -04| -13}| -01] -27| 26 | -05{ -01] -G1 19 -11
Noa- fatersection ...... -1 -45| -00] -03{ -01 J-02] -02{-05) -08] -00] o04a{-15]| 14{ o1! oa] -13] »ne
siogle vehicle......... =35 -] 31} -01f 14671 13) 10| 11| 24| 02| 30)-18]-09) or{ -02{| -08] oo
Speed zone 6+, ....... 061 23 -] -04] 0S| 07| 05| 10§ 19| -17} 10}-13]-02f o09f ou| -0a} os
Yehicle ¢ & years old..| 06| -02] -03 -] -01 ] o1} -02|-05|] 02| 00| 02]-00}| 04] 03] -03] -06| -03
oriver violation....... -107 11§ 04} 02 -] 09] 10 05§ os] 25 s2( 29 18f 11| 16 16! 24
Physical defect........ -09] 19| 12! -05| o3 -|-02]-01| o8] 02 09}-03]-03§{ 02| o3} -03] o7
Driver drunk........... 0L} o7| 11} o0 o7 ] 31 -1-03] 06| 09} 07]-041}-03] -02] -021 o02] 15
vehicle defect.........| 02] 15] 00[ -us} o2 |-02] -01 -{ 00} 03] -01}-03]-001] 02] -02§ -01{ 16
Spered over 20 MPH...... 06] 24| 22! o01]-04] 04 06| 08 -] 24| 29(-341-04] 03] o02]| o0} -00
Speeding............... -07| o7f -09] 07} 21 |-03}-02| o00] 21 -} 36}-05]-05] 03§ -05{ -03{ -03
Speed violstion CHP....} 06| 26] 10 -04] sof or| os{ osa| 18] 30 -|-213-13] -08} -11| -12} -17
Right-way viol CHP..... | -25} -14| -08] o02] &1 |-04{ -021]-07] -31] -05] - 18 -1-07}-04} -06¢ -07] -10
Following viol CHP.....| 19| -08] -00] o07] 24 {-02| -01]-04| o7/ -06 -10{ -08 -1 -03] -04} -04| -06
Passing viol CHP.......| o0r] 07| 03] oo} o7 |-01] -00|-01] 06! -02 -03}-02 | -01 -1 -02| -02] -04
Turning viol CHP....... | -01} -01] 11| o4| 16 {-02) -01]-03{ -13] -04 -071-06 | -03} -01 -] -04} -05
Sign violation CHP ....] -16| -08| -04| ¢3| 21 |-02] -01]-03| os| -00 -09}-07]-04} -01] -03 -| -05
Misc violation CHP.....} 03| 11| -01| -00] 25 16] 13] 7| o6] 12| -11 -09 1 -05| -01| -04] -04 -
Note.--Correlations of + .05 and + .09 are statistically gignificant at the .05 level for males and females,

respectively. Decimal pointe sre omitted.
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dichotomized and coded 0, 1, with the 1 being the code.for the name of the
variable, e.g., for Rural, 0 = Non-rural and 1 = Rural. The means and o
standard deviations are presented in Appendix A. For subjects with more

than one fatal and injury accident in their first four years of driving,

the earliest was used.

The manner of coding the variables is obvious in most cases from the
names and from the codes shown in the tables in Chapter 3. The following
should clarify any ambiguities -~ Highway included county roads. Motor-
cycle, Car, Truck or Bus were coded as to whether or not such a vehicle
was involved in the accident. The contrary of Injury Accident was Fatal
Accident. Pedestrian, Intersection, Non-intersection and Single Vehicle
types were mutually exclusive. The Intersection and Non~intersection
referred to multiple vehicle accidents only. The CHP after the violation
types was to distinguish them from violation types previously referred to.

Presented and discussed will be correlations of 0.10 or greater except
for the correlations between accident characteristics and biographical
data for females, where values of approximately 0.13 are required for stat-
istical significance. Most correlations were quite low.

Driver violation and speed violation CHP were the only two variables with
correlations (positive) with convictions 1-4 years over 0,10 for males. For
females, only driver violation correlated over 0.10 with convictions. These
coxrelations were obviously spuriousiy high, since many of those with drive<
violations received convictions for same. The multiple regression equations
for predicting convictions 1-4 from accident characteristics are presented in
Table 85, The order of the independent variables is the same as the order

TABLE 85

Regression Equations (Beta Coefficients) for Predicting Convictions
-4 Years from Fatal and Injury Accident
Characteristics by Sex

Equation

Male
Convictions 1-4 = 0,14 Driver violation -0.08 Daylight -0.09 Speed .one
36+ +0.07 Clear weather +0.06 Injury accident -0.06
Right-of-way viol CHP +0.06 Weekend

Female
Convictions 1-4 = (.14 Speed violation CHP +0.12 Four or more lanes

of entry into the equation, as is the case for all tables presented in this

format. The multiple R's were 0.21 for males and 0.17 for females.
Physical defect had a correlation of 0.12 with accidents 1-4 for

females. The regression equations are presented in Table 86. The R's were
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TABLE 86

Regression Equations (Beta Coefficients) for Predicting Accidents
1-4 Years from Fatal and Injury Accident
Characteristics by Sex

Sex ) Equation

Male .
Accidents 1-4 = (.07 Driver violation -0.06 Motorcycle -0.06 Speeding

Female i
Accidents 1-4 = 0.13 Physical defect -0.12 Pedestrian -0.09 Car

0.10 for males and 0.18 for females. Since all subjects had at least one

accident, namely the one under consideration here, predicting accidents

1-4 was identical to predicting the number of accidents_ghg_subjects had

in addition to the one presently being considered. When accidents 1-4

was predicted from biographical data, driver record, and fatal and injury

accident characteristics, no accident characteristic entered the equations,
1t should be pointed out that these R's were for concurrent prediction.

If the equations were used for true prediction, that is predicting acci-

dents and convictions subsequent to the accident presently being considcred

the multiple R would shrink considerably. Consequently, it may be concluded

that the characteristics of fatal and injury accidents are of no practical

value in predicting future accidents and copvictions.

Now will be discussed some of the correlations, with regression equa-~
tions presented in some instances, The correlations and regressions among
the accident characteristics are obviously indices of concomitant variation,
rather than true prediction,

For males, having had a motorcycle involved in the accident was
associated with the accident's occurring in the daytime, at an intersection
where the speed limit was 35 mph or less, in a vehicle less than five

years old, and involving speed violations less frequently than average.

Female accidents involving a motorcycle were associated with another
vehicle's being involved outside an intersection, with travelling at a
speed less than 21 mph, and involving right-of-way and turning viola-
tions more frequently.

When discussing the correlations of accident characteristics with bio-
graphical variables, the correlation coefficients will be shown in paren-
theses after each description of the relationship.

Males involved in motorcycle accidents drove motorcycles a greater
percentage of the time (0.29), and drove vehicles with less weight (-0.14).
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For females, having a motorcycle involved in the accident was asso-~
ciated with a gredter percentage of motorcycle riding (0.17), a higher non-
language IQ (5.15), a higher achievement test score (0.16), wearing seat
belts more frequently (0.17), and being unemployed more often (0.14).

These findings are difficult to interpret,

The correlational results for single vehicle accidents reflect the

findings in Chapter 3. The regression equations are presented in Table 87.

TABLE 87

Regression Equations (Beta Coefficients) for Predicting Single
Vehicle Accidents from Fatal and Injury Accident
Characteristics by Sex

Equation

Male

Single vehicle accidents = -0.20 Straight-level road -0.36 Car +0.19 Spéed
violation CHP +0.16 Speed zone 36+ -0.23 Truck
or bus -0.12 Motorcycle -0.12 Four or more lanes
+0.09 Physical defect +0.09 Speed over 20 .MPH
+0.05 Misc violation CHP -0.08 Speeding +0.05

- Driver drunk -0.05 Daylight +0.05 Clear weather

-0.05 Right-of-way viol CHP

Female
Single vehicle accidents = -0.28 Straight-level road +0.17 Speed violation
CHP +0.18 Physical defect +0.13 Speed over 20 .
MPH -0.18 Truck or bus -0.18 Car -0.14 Four or .
more lanes +0.10 Vehicle defect +0.09 Speed
zone 36+ -0.08 Daylight

The R's were 0.62 for males and 0.60 for females, indicating a moderately
high degree of specificity for the circumstances surrounding single vehicle
accidents.

For males, being a driver in a single vehicle accident was associated
with living in a county with low traffic density (-0.13), being a dropout
(0.10), and drinking more (0.09). For females, having a single vehicle
accident, rather than another type, was associated with higher total mile-
age (0.14) and the number of jobs held in the previous year (0.13).

The regression equations are presented in Table 88, The R's were
0.25 for males and 0,26 for females,

For males, being in violation was correlated with not being on a
straight level road, not involving two vehicles at an intersection, invol-
ving only a single vehicle, and being drunk. For females, driver violation
was associated with less often involving a pedestrian, less often involving
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TABLE 88

Regression Equations (Beta Coefficients) for Predicting
Single Vehicle Accident From
Biographical Data by Sex

+  Equation

Male -

Single vehicle accident = -0.15 Traffic density +0.09 Home status +0.10
Equipped seat belts +0.09 Drinking -0.09 Non-
language IQ -0.09 Vehicle weight -0.10 Sacra-
mento county

Female
Single vehicle accident = 0.18 Sonoma county +0.13 Total mileage -0.12
Social mobility

two vehicles not at an intersection, more frequently involving a single
vehicle, and with the subject being physically defective or drunk.

For males, being a driver in violation was associated with leaving
high school before graduation (-0.11), and doing a lesser percentage of his
driving on a motorcycle (~0.10). For females, it was associated with being
a dropout (0.15).

The R's for predicting driver violation from other accident character-
istics were 0.20 for males and 0.19 for females. For predicting driver
violation from biographical data, the R's were 0.20 for both sexes. .

For males, having a physical defect was associated with the accidents'

_occurring on a highway, involving a single vehicle, and not being an

intersection accident. For females, it was associated with highways, four
or more lanes, nighttime, pedestrian accidents, and drunk driving.

For males, having participated in academic activities in high school
was the only correlate of physical defect (0.10). For females, low citizen-
ship grades were associated with physical defect (-0.21).

For males, being a drunk driver tended to occur on highways, at night,
in a single vehicle accident. Females tended to be involved in drunk
driving accidents more on the freeways than elsewhere. The regression
equations are presented in Table 89. The R's were 0.22 for males and 0.35
for females. '

There were no biographical correlates over 0.10 for males. For females
being involved in a drunk driving accident, rather than another type of
accident, was correlated with being a dropout (0.14), lower grade point
average (-0.15), lower citizenship grades (-0.25), and lower achievement




TABLE 89

Regression Equation (Beta Coefficients) for Predicting Drunk Driving
From Fatal and Injury Accident Characteristics by Sex

Sex ) Equation

Male
Drunk driving = -0.09 Daylight -~ 40.07 Driver violation +0.08 Highway
+0.07 Speeding =0.06 Vehicle < 5 years old +0.08
Single vehicle +0.06 Car -0.05 Physical defect

Female
Drunk driving = 0.27 Physical defect +0.16 Freeway

index (-0.14). The regression equations are presented in Table 90. The
multiple R's were 0.18 for males and 0.25 for females.

TABLE 90 -

Regression Equations (Beta Coefficients) for Predicting
Drunk Driving From Biographical Data by Sex

Sex Equation

Male
Drunk driving = 0,12 Stanislaus County  +0.09 Year own car -0.08

Hours driving

Female
Drunk driving « -0, 25 Citizenship grade

Pedestrian accidents were more often fatal. For females fatal acci-
dents occurred less often between two vehicles at intersections. For fe-
males, being involved in a fatal accident was associated with broken home
status (~-0.22), higher vehicle mileage (-0.14), and having had more jobs
(-0.16). Males involved in fatal accidents participated in intramural
sports in high school less (0.11).

In summary, there were only low intercorrelations among the accident
characteristics, and the multiple correlations for accident character-
istics were generally low. Single vehicle accidents tended to occur under
fairly specific circumstances, such as on curves.

Prediction of Miscellaneous Driving Variables

In this section shall be presented data on how well such variables as
mileage, seat belt usage, and year own car may be predicted from other
biographical data, Some of the percentage distributions for rchose variables
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not previously shown will be presented.
The regression equations for Drive Test Score are presented in Table
91. Rather surprisingly, height and weight were among the best predictors.

TABLE 91

Regression Equations (Beta Coefficients) for Predicting
Drive Test Score from Biographical Data by Sex

Equation

Male

Drive test score = -0.32 Height +0.17 Weight +0.07 Grade point average
-0.34 Fresno county -0.66 Traffic density +0.42
Los Angeles county -0.12 Stanislaus county -0.06
Number of brothers +0.06 Intramural activities +0.06
Parents occupation -0.07 Vehicle year +0.05 Vehicle
mileage +0.05 Equipped seat belts -0.05 Absences
-0.04 Actitude

Female
Drive test score » -0.12 Height +0.09 Grade point average +0.08 Sonoma
county +0.05 Stanislaus county -0.07 Attitude -0.06
Fresno county +0.06 Prior mileage -0.05 Driver train
not taken

The R's were 0.32 for males and 0.22 for females. The equations for age
licensed are presented in Table 92. The R's were 0.39 for males and 0.40
for females. Year own car was the best predictor, but it was not allowed
to enter the equation due to the circularity involved. The equations for
length of instruction permit are presented in Table 93. The R'S were 0.35
for males and 0.29 for females.

The regtession equations for total mileage are presented in Table 94.

The R's were 0.36 for males and 0.31 for females. The percentage distribu-
tion for wearing seat belts (for those with cars having seat belts only)
is presented in Table 95. Men .wore seat belts more frequently than women.
The regressitn equations are presented in Table 96. The R's were 0.33
for males and 0.28 for females. Those with poor attitudes wore seat belts
less. The percentage distribution for year own car is presented in Table
97. Males had their own car earlier than females. The regression equa-
tions are presented in Table 98. The R's were 0.37 for males and 0.27
for females. Males did 4.7 parcent and females 0.6 percent of their
driving on a motorcycle. The equation predicting percentage motorcycle

. driving are presented in Table 99. The R's were 0.11 for males and 0.16
for females. The regression equations for predicting length of license




TABLE 92

Regression Equations (Beta Coefficients) for Predicting Age Licensed
’ from Biographical Data by Sex

Equation

Male
Age licensed =

Female
Age licensed =

0.14 Number of brothers +0.11 Birth location +0.12

Height -0.10 Single lic renewal +0.19 Citizenship grade
=0.41 Grade point average -0.07 Student activities +0.21
Grade completed -0.07 Parents occupation +0.07 School
data missing +0.06 Armed forces service -0.07 College
transcript +0.06 Home status’ -0.05 Intramural activities
+0.07 Traffic density +0.16 Achievement index -0.05 Hours
driving -0.08 Student -0.05 Number of jobs +40.05 Aca-
demic activities +0.05 Dropout -0.04 Percent motorcycle
-0.04 Absences -0,03 Social activities

0.11 Number of children -0.15 Student +0.32 Grade com-
pleted -0.15 Single orig license +0.10 Number of bro-
thers +0.10 Birth location -0.10 College transcript

-0.05 Student activities -0.08 Parents occupation +0.06
Traffic density +0.09 Married -0.07 Grade point average
+0.07 Year left school -0.06 Social activities -0.04
Vehicle year +0.04 Home status -0.05 Prior mileage -0.05
Non-language IQ -0.04 Sonoma county +0.04 Driver train-
ing taken +0.04 Total mileage -0.04 Attitude +0.04
School data missing
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TABLE 93

Regression .Equations (Beta Coefficients) for Predicting Length
Instruction Permit from Biographical Data by Sex

Equation

Male
Length inetr permit =

Female
Length insty permit w

0.04 Grade completed -0.10 Weight ™ -0.10 Number
of brothers -0.05 Quest data missing +0.06 Non-
language 1Q +0.07 Parents married -0.08 Fresno
county -0.08 Year own car. 40.07 Citizenship
grade -0.05 School data missing -0.05 Birth
location +0.05 Single lic renewal +0.05 Parents
occupation -0.05 Height +0.04 Sonoma county
+0.04 Percent motorcvcle +0.04 College trans-
cript -0.04 Quest response date -0.05 Rural
school +0.03 Vehicle year -0.04 Los Angeles
county '

0.12 Citizenship grade -0.10 Fresno county
4+0.06 Single orig license +0.05 Parents married

-0.07 Social mobility -0.06 Birth location -0.07
Weight -0.06 Number of brothers -0.05 Los Angeles
county ~-0.05 Quest data missing -0.06 Number of
children -0.04 Driver training taken 40,04

Sonoma county ~0.03 Vehicle hileage -0.04 Quest
response date -0.04 Home status
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TABLE 94
Regression Equations (Beta Coefficients) for Predicting
. Total Mileage from Biographical Data by Sex
Sex ) Equation

Male
Total mileage = -0,12 Grade point average -0.13 Year own car +0.190
Married -0.09 Los Angeles county +0.11 Vehicle weight
+0.07 Number of cigarettes +0.06 Percent motorcycle
9 . =0.07 Student +0.05 Varsity letters +0.05 Vehicle year

Female
Total mileage = -0.16 Year own car +0.08 Number of cigarettes -0.10
Student -0.13 Housewife -0.08 Parents married -0.08
Grade point average -0.06 Los Angeles county +0.06 Age
licensed +0.06 IQ discrepancy +0,06 Drinking +0.05
Weight +0.05 Vehicle year +0.04 Transfer

TABLE 95
Fercentage Distribution of the Frequency of Wearing Seat Belts

Wear seat belts Male | Female

Never.................. .o 9.68 14.15
Ozcasionally............. 24,53 32.17

Ha!f the time............ 13.35 14 .62

Most of the time......... 24,24 19.21
Always...ovveeernnnnnn... 28.20 19.84

\ All frequencies........... 100.00 99.99

x? = 131,70, 4 df, P < .001.




TABLE 96

Regression Equations (Beta Coefficients) for Predicting
Wear Seat Belts from Biographical Data by Sex

Equation

Male
Wear seat belts = -0.14 Attitude -0.09 ﬁumber of cigarettes +0.09

Academic activities -0.05 Married -0.10 Drinking
+0.16 Armed forces service +0.06 Parents occupation
-0.08 Non-varsity letters -0.06 Vehicle year +0.09
Student -0.08 Quest data missing +0.05 Mileage work
=0.05 Quest response date -0.05 Stanislaus county
+0.05 Student activities +0.04 Rural school -0.05
Number of brothers -0.04 College transcript +0.04
Year own car

Female -

Wear seat belts = -0.09 Attitude +0.08 Citizenship grade +0.07 Traffic
density +0.07 Height <-0.07 Number of cigarettes
+0.09 Student +0.06 Parents occupation -0.06 School
data missing +0.04 Intramural activities +0.04 Un-
employed +0.04 Drive test score -0.07 Number of
children +0.C4 Age licensed -0.06 Vehicle mileage
+0.05 Annual mileage +0.05 Housewife

TABLE 97
Percentage Distribution of Year Own Car

Year . Male Female

SOPhOMOYe. . v evrrunnnnnn. 12.55 4,55
Junior........cc.000..en 27.32 18.49
Senior..... teceecencesane 21.56 19.64
After high school 38.57 57.33

All years..... 100.00 100.01

x2 = 423.78, 3 df, p < .001.
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TABLE 98

Regression Equations (Beta Coefficients) for Predicting Year
Own Car ‘from Biographical Data’ by Sex

Equation

Male
Year own car = -0.18 Absences -0.10 Total mileage +0.10 Citizenship
' g;ade =0.16 Year left school -0.06 Prior mileage +0.05
Occupational goal -0.05 Student activities +0.08 vehicle
year +0.07 Number .f brothers =0.05 Home status -0.05
Socilal activities +0.04 Wear seat belts -0.04 Single
orig license -0.04 Transfer +0.05 Non-language 1Q +0.05
Quest data missing -0.05 Annual mileage +0.04 Height
=0:03 Drinking -0.03 Equipped seat belts =0.03 Percent

motorcyrle +40.05 College transcript +0.05 Traffic
density

Female
Year own car = -0.11 Total mileage -0.14 Absences -0.07 Single orig
license -0.06 Hours driving -0.06 Student activities
+0.06 Driver training taken +0.06 Vehicle year -0.05
Mileage other +0.05 Number of brothers -0.04 Prior mile
age +0.04 Quest response date =0.04 Intramural activities

TABLE 99

Regression Equations (Beta Coefficients) for Predicting Percent
Motorcycle from Biographical Data by Sex

Equation

Male

Percent motorcycle = 0.05 prior mileage +0.05 Length instr permit +0.04
Mileage other +0.04 Traffic density «0.05 Citizen-
ship grade -0.04 Number of children

Female
Percent motorcycle = 0.15 Mileage errands +0.04 Number of cigarettes
+0.19 Mileage other +0.04 Height -0.07 Citizenship
grade +0.05 Non-language IQ -0.04 Absences -0.30
Annual mileage +0.16 Mileage work +0.04 Number of
jobs
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Table 100. The R's were 0.33 for both sexes.

TABLE 100
Equations (Beta Coefficients) for Predicting

License Gap 1-4 from Biographical Data by Sex

Sex

Equation

Male
License gap 1-4 =»

Female
License gap 14 =

<0.10 Length instr permit +0.06 Armed forces service
+0.17 Transfer +0.14 Dropout +0.08 Age licensed
+0.07 Birth location +0.07 Single lic renewal +0.0>
Home status. +0.04 Number of cigarettes -0.05 Hours
driving -0.05 Achievement index +0.04 Student act-
ivities

0.09 Age licensed +0.17 Transfer +0.26 Single lic
renewal +0.16 Married +0.08 Number of children
+0.10 Dropout -0.07 Parents married -0.07 Vehicle
mileage +0.05 Birth location -0.05 Citizenship
grade +0.04 Number of brothers

In summary, miscellaneous driving variables were predictable to only
a low degree from other biographical variables.
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CHAPTER 5
EVALUATION OF DRIVER EDUCATION AND TRAINING

! In this chapter will be presented miscellaneous results relating to
r driver training and driver education, an evaluation of the effectiveness
of classroom driver education, an evaluation of behind-the-wheel driver
tralnlng, and a cost-benefit analysis of both courses.

l Method o
N The method section will deal with the definitions of behind-the-wheel
L . driver training status and the date completed driver training. Classroom

driver education status was determined from the mail questionnaire. The

driver record data for the driver education was keyed to the date licensed,

as most students completed driver education prior to licensing.

One source of data on whether or not a subject took behind-the-wheel
driver training was the data collected at the public high schools. Sub-
jects were coded in three categories: (1) the school did not offer driver
training, (2) the school offered driver training, but the subject did not
take it or complete it, and (3) the subject took and completed the course.

The second source of data on driver training status was the mail
questionnaire, which asked whether or not they had attended a school which
offered on-the-road driver training, whether they had completed such a

- course, and the name of the school.

An edit check was made to determine the inter- ~consistency between the
driver training status as determined from the school data and from the
questionnaire data. There were 430 discrepancies between the two sets of
data.

In 286 cases subjects stated on the questionnaire that they had com-
Pleted driver training, but the school data indicated that they had not.
These errors could be either codlng errors or errors in the school records.

In 114 cases, subjects stated that they had completed driver training
at a different high school than the one at which their school data was
collected. The reasons for these discrepancies could have resulted from
two circumstances. Those students who attended another high school prior
to attending the school at which their school data was collected could
have taken driver training at the first school, but the fact was not noted
on the transcript to the second school, or the fact was not transferred
from the transcript to the records of the second school. Secondly, those
students who transfer;ed from the high school .at which the study data was
collected could have taken driver training at another high s-:nool.

In 30 cases the subjects stated on the questionnaire that they had
not completed a course in driver training, but the school data indicated
that they had. One explanation for this was two instances in which subjects
remarked on the questionnaire that they had completed part of the course,

. but not all of it.

In order to determine whether the school or the questionnaire data

was the more accurate the following pror 'ure wa: followed. From the group




of 286 cases, the names of two subjects were sent to each of 5 high schools
where the school data was obtained, and the schools were asked to verify

the driver training status of each student. One high school failed to
respond to our letter. Three of the others reported that all 6 subjects

had completed driver training and that their records had been in error.

The other school reported that both subjects had completed driver training
and their records were not in error, so that the error had been made in
coding the data. The questionnaire data seemed to be more accurate than the
school data, so that all discrepancies were resolved in favor of the ques-
tionnaire data.

There still remained 1,600 subjects whose school record indicated no
driver training, but on whom no questionnaire data was available, so that
some of these subjects were undoubtedly misclassified. J onsequently, in
order to improve the accuracy of the data, a post-card questionnaire (five
waves) was sent to the 1,600 subjects in that category in June 1969.

The post card asked for driver training status and the month and the
year they completed driver training. Of the 597 respondents, 105, or 17.6
percent, indicated that they had completed driver training. There were 555
non-respondents and 448 non-recipients. This low response rate (37 percent)
reflected the fact that these questionnaires were sent only to those who
failed to respond to the initial series of four questionnaires. Extrapo-
lating the 17.6 percent taking driver training to the remaining 1,003 non-
respondents and non-recipients yields an estimate of 176 subjects who
remained incorrectly classified as not having taken driver training, when

they in fact did. Calculations were made to determine what effects such
a misclassification would have on the accident means in the first year

after completing driver training. The effect would be less than one unit
in the third decimal place (within rounding error) for either sex, so that
the effect was negligible and the error introduced may be disregarded.

In the.event of a conflict between the school and questionnaire data
as to whether a subject should be classified as not having taken driver
training or not having been offered driver training, the subject was
classified as not having taken driver training, as a comparison of the
school and questionnaire data indicated that this was more accurate.

Those 60-70 subjects who did not take driver training and who failed
to complete the 9th grade were excluded from the analysis on the basis
that they had not had a reasonable opportunity to take driver training.

In retrospect, this exclusion appears debatable.

Also excluded from the analysis were those 198 subjects who: (1)
transferred out of the high schools where data was collected before taking
driver training, and (2) failed to respond to any mail questionnaire. These
subjects were excluded since it was not feasible to determine whether they
took driver training at the high school they transferred to, so that they
could not be accurately classified.
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The above exclusions were not considered too serious due to the small
numbers involved. A more serious limitation was the exclusion of all those
13 percent of the total sample for whom we had neither school data nor
questionnaire data, since their driver training status was unknown. In-
cluded in this group would be questionnaire non-respondents and non-
recipients who either: (1) attended non-public high schools, (2) did not
attend high school at all, or (3) attended public high schools outside the
districts sampled. This limitation will be discussed further later.

The classification of driver training status may be summarized as
follows:

(1) Driver training taken
(a) School or questionnaire data indicated taken
(2) briver training not taken
(a) Not in previous classification (1)
(b) School Oor questionnaire data indicated not taken
(3) Driver training not offered
(a) Not in previous classifications (1) and (2)
(b) School or questionnaire data indicated not offered
"(c) Not in next classification (4)
(4) Excluded from analysis
(a) Neither school nor questionnaire data was available

(b) Did not take driver training and failed to complete the 9th
grade

(c) Transferred out of high school without completing driver
training and did not respond to the mail questionnaires.
The number of subjects in each classification used in the analysis is

presented in Table 101. The numbers in the all statuses category represented

TABLE 101

Distribution of Number of Subjects by Driver Training
Status and Sex -

(Figures in parentheses are percent of column totals)

Sex
Driver training status
Male Female Total
453 441 894

(6.59) (8.47) (7.40)

2,445 1,907 4,352
Not taken.................. (35.56) (36.63) (36.02)

3,978 2,858 6,836
Taken....ovvviiiiieennnnnn.

(57.85) (54.90) (56.58)

6,876 5,206 12,082

All statuses............... (100.00) (100.00) (100.00)

X2 = 19.715, 2 df, p <.001
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85 percent of the total male s2%51e, 90 percent of the total female
sample, and 87 percent of the total sample. A slightly greater percentage
of males than females took driver training. An estimate of any bias in-
troduced by lack of knowledge of driver training status may be obtained by
comparing the driving records of those included and excluded from the
analysis. The results are presented in Table 102. The "OL'" méant the

TABLE 102

Number of Accidents and Convictions per 1,000 Drivers by
Whether or Not they are Included in the Analysis of
the Effectiveness of Driver Training by Sex

Sex

Status \ Male Female

Convictions| Accidents |Convictions Accidents

1 0L

1 oL

1 OL

1 0L

Included in analysis

Excluded

585
1,002

151
203

152
270

93

driver record was keyed to the date originally licensed; when the record
was keyed to the date completed driver training, '"DT'" was substituted. The
record with respect to original license was used, since the corresponding
data with respect to date completed driver training was never developed for
those excluded from the analysis. Those excluded from the driver training
analysis had higher accident and conviction means than those included. For
statistical reasons, the difference in Table 102 which was least likely to
be statistically significant was that for female accidents. A t-test on
this difference was highly significant (t = 19.48, p < .001); consequently,
we may infer that all differences shown were statistically significant.
These biases will be taken into account in the results.

With both the school and questionnaire data difficulties arose in
determining the date driver training was completed.

For the school data, the month and date the course was completed was
coded. It was difficult to obtain the exact date in many instances, in
which case the following procedures were used. Many schools only indicated
the school year in which driver training was takeh, in which case the month
was coded June. Other schools only indicated what semester driver training
was taken, in which case the last month of the semester was coded. Courses
taken in summer school were coded as September. In the few cases in which
no date at all was available, the date was taken as of the end of the
subject's junior year. For drop-outs and transfers, the date completed
driver training was never coded as being after the date of dropping-out or
transfering. 1It.is estimated that, on the average, the date coded was
approximately two to three months subsequent to the actual date completed.




ERIC

Aruitoxt provided by Eic:

-127-

The purpose of using later dates was to avoid using the driver record prior
to completion of the course, since this record could not be an effect of
taking the course. _

The month of driver training completion was not specifically requested
on the initial mail questionnaires sent to all subjects, so for those
subjects who did not state the month, the month was assumed to be December,
for the reasons givgnwabove. For those who did not give any date, December,
1963 was used.

On the postcard questionnaire to obtain information on the driver
training status of non-respondents to the initial questionnaires, both the
month and year of completion were asked.

‘When both school and questionnaire data as to date completed driver
training were available, the earlier date was used.

When the date completed driver training was prior to the date of
original licensing, the date completed driver training was set equal to the
date of original licensing for the analyses shown below.
this were that, as described earlier,
a subjects'

The reasons for
there were very few accidents on
records prior to licensing, and during this period most driving
was probably done with a parent present, with a resulting limitation of

a subject's freedom to drive as he pleased.

As will be seen, comparative analyses were also done of the accident
and conviction record during the first year after licensing, irrespective
of the driver training date. Analyses were also done, but are not shown,
of the driving record in the first six months after completing driver
training (with the original license date as the earliest date completed
driver training); the differences in the driving records of the groups were
similar to those in the first year after completing driver training.

Those who did not take, or were not offered, driver training had no
completion date, so it was necessary to assign them a matched date, in
order to permit comparison of the driving records over a comparable period
of time. The matching procedure was as follows.

A computer program was written to create a tape with the following
data on it: Drivers license number, day birthdate, month birthdate, year
birthdate, day date licensed, month date licensed, year date licensed, best
grade completed, sex, county, and date completed driver training (where
applicable) . Best grade completed (through the 12th grade) was defined
as follows. For those for whom we had school data, and who were high school
graduates or dropouts, the grade completed was taken from the school data.
For the remaining subjects the questionnaire data was used.

The data was then sorted into two tapes, A and B. Tape A consisted
of all subjects with the numbers 0, 2, 4, 5 and 9 in column 5 of their
drivers license number; Tape B of those with 1, 3, 6, 7 and 8. These num-
bers were derived from a table of random numbers. Tape A was then sorted
on all the variables 1isted above, except for date completed driver train-
ing, so that the data was in drivers license number order within day date
licensed order within ... etc. ... Tape B was sorted in the same manner,

2xcept that drivers license number was sorted in reverse order, to balance




for order effects. The purpose of the sort was to provide an approximate
matching on the variables sorted. Two persons with exactly the same values
for all the variables would be contiguous on the tape, irrespective of
their driver training status. The purpose of matching on these variables
were: (1) to obtain the best possible matched date in relation to the
matching variables, particularly date licensed, and (2) to reduce the
possibility that the matching would be unsuccessful within any of the
groups formed on the basis of these variables, in the event we wished to
analyze the effects of driver training within any such group {for example,
the analysis was done separately by sex). It also insured comparability
of the groups with respect to the matched date coming before the original
license date.

Anothér computer program was then written which read Tapes A and B and
.produced a Taje C which contained the drivers liceunse number and the matched
date driver training for those without driver training as follows. If the
record read was that of a subject who had completed driver training, the
program stored the date completed driver training. 1If the record read had
another driver training status, the most recently stored completion date
was assigned to the record read.

The average date completed driver training for those who took driver
training was April 24, 1963, with a standard deviation of 10.9 months. The
average matched date completed driver training for the other subjects was
May 18, 1963, with a standard deviation of 12.2 months. Boéh the difference
of 24 days in the average and the difference of 1.3 months in the standard
deviation were statistically significant (t and F tests), although consider-
ing the fact that the unit of measurement used in matching was months, the
differences were quite slight. These differences in average date were
calculated prior to adjusting the date completed driver training to equal
the date of original license for those completing driver training prior
to licensing. Since most subjects completed driver training prior to
licensing, the effect of this latter adjustment was to reduce the differ-
ence in dates between the groups considerably.

For those taking driver training, the percentage distribution of
the year completed driver training (as coded without any adjustments) is
shown in Table 103 in relation to the date of original licensing. Most
took driver training within one year of licensing. Males were considerably
more likely to take driver training after licensing than females. These
results are subject to the limitations described above.

Since the coded dat: completed driver training was, on the average, pro-
bably later than thc¢ actual date completed driver training, the coded date
may be considered an upper bound on the true date. Also, the date of origi-
nal licensing may be considered a lower bound to the true date. Consequently,
since the analysis for accidents and convictions used both dates, the
results obtained for the two different dates bracket the results which-would
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TABLE 103

Percentage Distribution of Date Completed Driver Training in
Relation to Date Original License for those
Taking Driver Training by Sex

Driver training was completed...

Male Female
(N = 3,978) (N = 2,858)

More than 2 years prior to
original licemse.................

1-2 years prior.......ce0vvunnnnnn..
0-1 year prior......ccv.vvuenvnnn.

1 day - 1 year after original
license........ciiiiiiiiiennennn.

1-2 years after........co0ivuvnnn..

x2 = 188.96, 5 df, p < .00L.

be obtained if the true date were known.

In summary, the matching on dates completed driver training was suc-
cessful, and the analysis will adequately take into account errors in the
date completed driver training, so that the results below may be considered
to be without serious error or bias from this source

Miscellaneous Results

This section will look at the number taking classroom driver education,
grade in driver training, and ratings on driver education and driver
training.

At the time that the subjects were attending high school, classroom
driver education was a course required for graduation, and was usually
taken in the 10th grade. Consequertly, it was anticipated that virtually
all subjects would have taken driver education, so data on driver educa-
tion status was not collected at the high .school. Second thoughts about
this led to including a question on the mail questionnaire asking if they
had completed classroom driver education. The results, cross-classified
by driver training status, are presented in Table 104. The driver training
not offered category had the lowest percentage taking driver education,
probably reflécting the fact that many of these subjects attended non-public
schools which did not offer driver education. A much higher percentage of




TABLE 104

Percentage Distribution of Driver Education Status by
Driver Training Status by Sex

Percentage taking driver education

Driver training status
Male Female

Not offered.....ccovvvveennnnnnnnn. 64 63
Not taken : 85 89
97 96

91 91

the not taken group and almost 100 percent of the taken group took driver
education. The difference between the Not Taken and Taken groups probably
reflects the much higher dropout rate among the not taken group, &8s would
be expected, since driver education was required for graduation. Among
the not taken group, 17.3 percent of the males and 7.7 percent of the
females were dropouts. Adding these percents to the percents taking
driver education yields total percents of 102.3 and 96.7, both close to
100 percent, as would be expected.

Most schools did not give grades in behind-the-wheel driver training
so that we had grades on only 525 females and 622 males. The percentage
distribution of grades is shown in Table 105.

TABLE 105
Percentage Distribution of Driver Training Grade by Sex

Female

10
54
34

2

x2 = 20.69, 3 df, p<.001.

Males received higher grades than females. There were no statistically
significant correlations (See Appendices B and C) between driver training
grade and accident and conviction record, with the exception of a correla-
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tion for females of -0.11, indicating that the higher the grade, the fewer
the convictions. Due to the small samples involved, these overall negas-
tive results should not be considered conclusive. The results yere in re-
lation to the date of original license rather than the date completed
driver training, as the latter results were never computed, due to an
oversight. X

The mail questionnaire asked for a rating of the classroom driver
education. The percentage distribution is presented in Table 106. The

TABLE 106

Percentage Distribution of Driver Education
Quality by sex

Quality

ratings were fairly favorable, and were similar for both sexes. The ratings
Were not significantly correlated with accidents and conviction record.

One question asked the subjects to evaluate the effect of driver train-
ing on the safety of their driving. These ratings, presented in Table 107,

TABLE 107

Percentage Distribution of Driver Training
Safety Rating by Sex

x2 = 76.70, 3 df, p<.00l.
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were quite favorable, with females giving better ratings. The higher the
course was rated, the better was the subjects' accident and conviction
record. This finding should be interpreted with caution, due to the
possible circularity involved,

Evaluation of Driver Training

This section will be divided into four sub-sections. First, the
driver record of those taking driver training will be compared to that of
those not taking the course. These findings should be considered tenta-
tive, subject to the findings on volunteer bias. Second, biographical
differences (volunteer bias) between the groups will be analyzed. Third,
the driver record differences found will be adjusted for volunteer bias.
Fourth, a cost benefit analys{s will be presented.

Driver record. The longitudinal trends in accidents and convictions
by driver training status are presented in Table 108. It will be noted

TABLE 108

Means and Standard Deviations of Convictions and Accidents by Sex, Driver Training
Status, and Year After Completing Driver Training

Convictions Accidents

Sex and driver
training Year Year
status

MALE

Not of fered....

Not taxken......

TakeNoo.ouoneos

FEMALE

Not of fered....

Not taken......

TakeNeo.oeoernn

that N decreases with increasing years. This is due to the fact that, for
those subjects who completed driver training after obtaining their license,
their four year subsequent driving record went past the December 31, 1967
cutoff for coding driver record data. When the full year's record was
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not available for a subject for a given year, that subject was not used

in the calculations for that particalar year. All subjects had a complete
first year of driving, and almost all a second year, with the third and
fourth years showing the greatest loss of N. The trends are shown in
Figures 13 and 14.

We shall look first at the two most important groups, driver training

taken and driver training nct taken. Statistical tests were done to deter-
mine if there were significant differences between the groups at each year,
with the results shown in Table 109. For males the driver training not

TABLE 109

t Values for the Comparison of the Accident and Conviction Record of
Those Taking and Not Taking Driver Training by Sex and
Year After Completing Driver Training

Item Sex Year
' 1 2 3 4 All years
M 2.34 -1.31 -0.89 1.16 2.03
Accidents...... F 2.09 0.41 0.40 2.30 2.50
M 8.68 4.65 4.06 5.11 9.00
Convictions.... F 4.32 3.14 2.52 0.36 4.08

Note.--t values greater than 1.96 in absolute magnitude are statistically
significant at the .05 level. A positive t indicates that those

not taking driver training have a higher mean than those who do
take driver training.

taken group had a significantly higher accident mean in the first year
after completing driver training. iIn the second and third years the driver
training taken group had the higher means, although not significantly. 1In
the fourth year the direction of the difference reversed, but the difference
was not significant. 1In summary, for males, the driver training taken group
had a better accident record in the first year, but there was no signifi-
cant differences between the groups in the next three years.

For female accidents, the driver training taken group had a significan-

tly lower accident mean during the first year, then had a si
the second and third years,

then again had a significantly lower mean during
the fourth year,

Males with driver training had a uniformly superior conviction record
during all four years.

Females with driver training had a superior convic-
tion record during the first three years, but there was no difference in
the fourth year.

milar rate during
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.

For both accidents and convictions, and for both sexes, the driver
training taken group had significantly fewer accidents and convictions for
the total four years combined.

The trends for the not offered group were based on a small sample and
fluctuated rather erratically in relation to the other two groups' trends.

An examination of the Appendices B and C indicates the variable
driver training not offered was not significantly correlated with any of
the driver record variables. This means that the driving record of the
not offered group was equal to the average of the other two groups. A
further examination of these appendices also reveals few statistically
significant correlations with biographical variables, indicating that, on
the average, those not offered driver training were personally like those
offered it. Two of the higher correlations point up the different character-
“stics of the not offered grwup -~ they tended to either come from small,
rural schools, or they tended not to take driver education, which reflected
the fact that some attended private schools or did not attend high school
at all. It is not particularly meaningful to discuss the. driving record
of such a heterogeneous group.

The not offered group was included in the analysis to permit a more
precise evaluation of the role of "volunteer bias" and "selection bias"
involved in taking driver training. As will be seen below, there was a
moderate difference hetween those taking and those not taking driver
training. Obviously, the not offered group were not in a position to
volunteer or be selected, so excluding them from the analysis will result
in greater precision. For this reason, and for the lack of differences
mentioned above, the not offered group was excluded from subsequent analyses.

The first year driving record is presented in more detail in Table
110. The "No DT" group, as just mentioned, refers to those not taking
driver training when it was offered to them, and does not include those

not offered driver training. The coefficient r was the correlation coeffi-
cient between the variable and driver training stacus. Only the correlations .
for males convictions exceeded .10 in absolute magnitude. Driver training
status was a poor predictor of accidents compared to citizenship grade and
other variables. The percentage differences were calculated on the means
expressed to four decimal places, with the driver training group used as a
base. This explains the 7 percent difference shown for male single vehicle
accidents, when the means presented are identical. Comparisons between
the differences for the various items should be made in terms of the magni-
tudes of the correlation coefficients, since the percent difference is not
a statistically valid indicator of the degree of difference.

The percent difference depends on which figure is used as the base.
For male accidents, for example, if the No DT group were used as a base for
the percentages, then the conclusions would be that those with driver
training had 23 percent fewer accidents 1 OL and 14 percent fewer accidents

1 DT.
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TABLE 110

Means and Standard Deviations of Accident Types and Convictions by
Driver Training Status and Sex

%

——
Sex
Driver
Item c g Male Female
status Percent _ Percent
X SD differ- r X SD differ- r
ence ence
_ No DT | 0.176 | 0.430 0.108} 0.339
Accidents 1 OL..... DT 0.135| 0.375{ 30 -0.050*| 0.086] 0.295| 26 -0.035%
_ No bT | 0.176 ] 0.436 0.104} 0.327
Accidents 1 IT..... DT 0.151] 0.392§ 17 -0.030%| 0.085| 0.294] 23 -0.031%
Accidents 6 moaths | ¥ OT | 0.043 ] 0.209 0.015| 0.125
prior DT......... BT 0.034 | 0.197 25 -0.020 0.015} 0.126 0 0.000
Accident cost 1 DT | No DT | 1.791{ 6.185 .1.088) 4.718
§in hundreds of | pp 1486 | s.6s2| 21 [-0.025%] 0.722| 3.939| s1  |-0.042%
No DT | 37.862 | 87.655 . 22.805 | 66.701
sccident rate 1 DT.| oo 31.834 | 78.966 | 19 -0.035%| 17.901} 57.240] 27 -0.039%
Property damage No DT 0.119 § 0.355 0.070} 0.263
accidents 1 DT...{ DT 6.107] 0.33a| 1 -0.017 | 0.066! 0.259 5 -0.006
Fatal and injury No DT | 0.057 | 0.243 0.035} 0.187
accidents 1 DT...] DT 0.0646 | 0.208{ 20 -0.028*| o0.018| o0.138] 90 -0.051%
Partially at faule | No DT | 0.032 | 0.178 0.022] 0.148
accidents 1 DT...| BT 0.025 | 0.155{ 130 -0.022 | 0.009| 0.095| 147 -0.055%
single vehicles No DT ! 0.012 | 0.106 0.010{ 0.107
accidents 1 DT DT 0.012| o.110{ -7 0.006 | 0.003} 0.059| 200 -0.042%
) No DT | 0.773] 1.194 _ 0.181} 0.478
Coavictions 1 OL...| pp 0.487 | 0.893] 59 -0.135%| 0.132] o0.381| 37 -0.057*
) No DT | 0.819| 1.223 0.198| 0.489
Convictions 1 DT...| 0.567 | 0.955§ 44 -0.114*{ o.140| 0.397]| 42 -0.065%
Convictions 6 No DT 0.241] 0.772 0.034] 0.198
months prior DT..| DT 0.156 | 0.512| 54 -0.066*| 0.026| o0.174]| 32 -0.022
No DT | 2.700 | 2.869 0.694] 1.111
Convictions 1-3 DT.] pp 2.1164 | 2.389| 28 -0.109*| 0.543] 0.933| 28 -0.073%
*5 <.05 -
Note.--Positive percent differences and negative r's indicate that those not taking driver
training have @ higher mean than those who take driver training.
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For total accidents and convictions, the record is shown both for the
year after licensing and for the year after completing driver training.
The differences between the records of the female driver training groups
were affected little by the date at which the record was begun. For males,
however, the date,used‘hade a considerable difference. The percent dif-
ference was 17 percent for the year after completing driver training and
30 percent for the year following licensing. The true difference lies
somewhere between 17 and 30 percent. The differences between the male
groups on convictions were less affected by which date was used, as the

trerd from the first to the second year was similar for beth groups (Figure
13). .
Most of the differences between the groups shown in Tabie 110 wer:

statistically significant in favor of the driver training group. The
remaining differences were not statistically significant in faver of either
group. For accidents, the highest correlations were with partially-at-
fault accidents 1 DT for females, and with accidents 1 OL for males. The
correlations were higher for convictions.

For males, there were no statistically significant differences between
the groups for either partially-at-fault or single vehicle accidents.

The most notable failure to achieve statistical significance was for
property damage accidents for both sexes, although the differences were in
the expected direction. This result appears somewhat paradoxical on a priori
grounds, since it might be expected that if subjects were learning something
in driver training that would reduce fatal and injury accidents, it would
also reduce property damage accidents. One possible, partial explanation
that was considered was differential useage of seat belts. If those taking
driver training used seat belts more frequently than those not taking
driver training, they might have fewer fatal and injury accidents, even in
the absence of any difference in total accidents. As will be seen below,
males in the driver training group did have cars that were significantly
more often equipped with. seat belts, and did use the seat belts significantly
more often than males whc had not taken driver training. However, no such
differences were found for females, so this factor caﬁnot totally explain
the apparent paradox. Another specuiative explanation, for which only
indirect evidence can be presented, is that those taking driver training
were more likely to report property damage accidents than those not taking
driver training. First, having taken driver training, and having a higher
proportion who also took driver education, it would be expected that the
driver training group would be more familiar with the legal requirements
relative to reporting accicdents. Secondly, as will be seen later, those
taking driver training have more favorable biographical characteristics
than those not taking it. These twe factors together would suggest that
those taking driver training might repqﬁt"hore of their property damage
accidents, so that even though tﬂgf éétuaily kad fewer accidents, the
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reported number would not be significantly different.
The results for the violation types are presented in Table 111. For

TABLE 111

Means and Standard Deviations of Violations in the First Year After Completing
Driver Training by Type, Driver Training Status and Sex

1]
Sex
Driver .
Type train- Male Female
ing
status Percent Percent
X Sb differ-| ¢ p X Sb differ-| ¢ p
ence ence
5 ¥o DT{ 0.125] 0.367 0.045 | 0.211
Sten........... T | 0.092} 0.313 36 3.74| <.001§ 0.029§ 0.177] 55 2.76] <.001
N» DT| 0.038{ 0.203 0.008} 0.097
Lane placerent.i or {033 0.186] 14 0.93| >.500] 0.006| 0.077{ 42 ¢.951 >.500
Following-too- | N0 DTi 3.011) 0.103 : 0.004 | 0.065
close........ T | 0.008] 0.0921 25 0.83| >.500} 0.004] 0.067| -7 0.151 >.500
. No DT 9.009} 0.097 0.002 | 9.046
Passing........ T | o.01d| 0.113] -20 -0.91] >.500{ 0.002| 0.046 0 -- | >.500
) ; No ot! 0.036] 0.194 0.021] 0.147
Beghe-ofowave..) o | 0026 0.165] 38 2.12} <.050] 0.017] 0.130] 23 0.94] >.500
L No dT! 0.041} 0.206 0.013] 0.118
R 2T | 0.032] 0.187 28 1.76] >.050| 0.012{ 0.108 10 0.361 >.500
No DT! 6.345) 0.675 0.076 | 0.293
ppecd........ .. i DT 1.0.249] 0.559] 38 5.88{ <.001| 0.052) 0.240| 46 2.96| <.001
; !
: i
) No oT| 0.001} ¢.029 ) 0.000{ 0.000
Crank ariving..b 0 1 4 002 0.039] -47 -0.83| >.500| 0.000( 0.000 0 - | ».s500
rrkless ! No DT 0.004] 0.064 0.000} 0.000
) drivieg.... .1 pt | 0.004] 0.063 2 -- | >.s500| 0.000] 0.019 0 -- | >.500
No bT| 0.000{ 0.020 0.000} 0.900
Drugs..... .... DT | 0.000{ 0.016] 33 0.21{ >.500} 0.000| 0.000 0 -- | s.s00
briving while | No DT| 0.012{ 0.148 0.000} 0.000
suspended....; DT | 9.002| 0.057| 400 2.94 ) <.010} 0.006) 0.019 0 -- | >.500
No DT} 0.002| 0.040 0.001| 0.032
it aed ran.oor oy g 002f 0.050] -36 -0.79| >.500{ 0.001| 0.032 0 -- | >.500
No DT| 0.055| 0.342 0.004 } 0.060
FIA/FTP....oool on | o016 0.162] 243 5.30( <.001{ 0.002] 0.050] 118 1.20] >.500
No DT} 9.270| 0.850 9.024 | 0.216
Equipment......l o1 | 0.139] o.572 94 6.72} ¢.001{ 0.012) 0.138] 110 2.26| <.050
Miscellaneous | Mo DT| 0.010} o0.105 0.003} 0.056
moving.......| BT | 0.004] 0.065] 137 2.51[ <.050] 0.001{ 0.032] 210 1.48] >.500
Miscellaneous No oT 0.153 0.581 0.019 0161
non-moving...l pT 0.079] 0.335 81 5.76 | <.001]| 0.014} 0.128 39 1.21] >.500

Note.--A positive percent difterence is the percentage by which the mean of those not taking
driver training exceeds that of ‘hose taking driver training.
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8 out of the 16 male types and 3 out of the female types, the differences
were statistically significant in favor of those taking driver training.

For the remaining types there were no statistically significant difference
between the two groups. Contrary to what one might expect to be the case
relative to behind-the-wheel driver training, the largest percent differences
were in the non-moving violation categories (FTA/FTP, Equipment, Miscellan-
eous non-moving). 1In order to take a closer look at this, the violations
were categorized by moving/non-moving status, and are presented in Table

112. The percent difference on non-moving violations between groups are

TABLE 112

Means and Standard Deviations of Moving vs. Non-Moving Violations in the
First Year After Completing Driver Training by Driver Training Status and Sex

Sex

Driver
Violation |train- Male Female
status ing
status Percent Percent
differ- differ-
ence ence

Moving 19

Non-moving..

much larger for the non-moving. However, more valid indices of the rela-

tive differences are the t and p values. These values are quite close, so
that it may be concluded that the differences between the driver training

groups were similar for moving and non-moving violations.

It is commonly believed that there are differences in the quality of
driver training programs among high schools. Consequently, the differences
between the groups will be examined by school district. The present study
was not designed to answer the question as to whether or not the driver
record differences were actually due to differences in the quality of
instruction, so the findings below should be considered suggestive rather
than conclusive.

The differences between the groups among the seven largest school dis-
trict are presented in Table 113. The tabulated numbers represent the
differences in the means of those taking and not taking driver training.
For example, if males without driver training in District A had an average
of 0.100 accidents, and those with driver training had a mean of 0.078,
then the tabled figure would be 0.100 - 0.078 = 0.022 = 22 per thousand.

_ In most districts those with driver training had a superior accident

record. None of the differences favoring those without training was
statistically significant. We may conclude that in all districts those
with driver training had a driving record equal to or superior to thoce



.

Y

ERIC

PAFulToxt Provided by ERIC

-141-

TABLE 113

Differences in Number of Accidents and Convictions per 1,000
Drivers in the First Year After Completing Driver Training
Between Those Taking and Not Taking Driver Training by
School District and Sex

School district
Item Sex ‘
A o C D E - F G
M 22| 76 19 51 32 | 118 11
Accidents........ [ F 64 19 -19 6 -19 21 26
. M 600 293 246 206 145 208 285
Convictions.......... P -78 7 18 27 16 14 21

Note.--Positive differences indicate a higher mean for those not taking
driver training.

without driver training. Whether or not the variations between school
districts represent differences in the quality of instruction can not be
determiued.

In summary, the driver training group had superior driving records
compared to those without.the formal course. An attempt is made below to
determine whether or not this was a causal relationship, or a reflection of
volunteer bias. ’

Volunteer bias. In the previous section, considerable difference in

driving record were found between those taking and those not taking driver
training. In this section we shall find that there were also biographical
differences between the two groups, with the driver training group having
better characteristics, that is, characteristics positively correlated with
better driver record.

Those biographical variables on which there were statistically signi-
ficant differences between males taking and those not taking driver
training are presented in Table 114. It should be emphasized that those
who were not offered driver training were excluded from all analyses in
this section. The r was the correlation coefficient between the variable
and driver training status, so that a positive correlation indicated a
higher mean for those taking driver training. There were a large number
of differences, each of small magnitude. The highest correlations were
-0.23 with absences and 0.23 with driver education,

As compared to those males who did not take driver training, those
males who took driver training: (1) were more often from Sonoma and Stanis-
laus counties, and less often from Fresno, Sacramento and Los Angeles
counties; (2) had a higher score.on the drive test and were licensed at an
earlier age; (3) held an instruction permit for a longer period of time;
(4) lived in counties with lower traffic density; (5) came from a broken
home less often; (6) completed more of high school; (7) were less frequently
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TABLE 114

Means and Standard Deviations of Biographical Variables Which Differentiate
Between Males Taking and Not Taking Drivers Training

Driver training status

Driver training

Driver training

Variable taken not taken
X SD b4 sSD
Fresno county..oceeeceoenoooonn 0.195 0.396 0.218 0.413 -0.03
SONOMA COUNEY.overveeeerenanons 0.107 0.310 0.044 0.205 0.11
Sacramento county 0.224 0.417 0.295 0.456 -0.08
Stanislaus county 0.132 0.338 |-—_0.056 0.230 0.12
Los Angeles county...v.evevenconess 0.343 0.475 0.387 0.487 -0.04
Drive test Score........ceceeeeveee 83.586 7.844 82.288 7.763 0.08
Age licensed......ccovvivncnneanonan 20,542 25,387 23.159 27.202 -0.05
Length instruction permit.......... 14.750 9.909 13.506 10.135 0.06
Traffic density.....ccvvveneennnnnn 117.166 66.978 | 127.389 66.032 -0.07
Home StALUS......ccvvvvreacoocasnne 1.241 0.568 1.291 0.622 -0.04
Year left school.........cco0veenen 11,823 0.557 11.569 0.912 0.17
DrOPOUL .. ittt tieeroncorenssonsncns 0.056 0.230 0.173 0.378 -0.19
College transcript.....coovvuvuuenn 0.698 0.459 0.555 0.497 0.15
Grade point average........coeveess 26.060 6.114 21.250 6.662 0.21
Citizenship grade........covvvuevens 51.542 9.526 49,380 9.890 ‘0.16
ADSENCeS . ivvtirtrreerserrenanananas 79.955 | 133.856 | 126.347 -0.23
Non language IQ...... 14,4464 1 101.217 14,811 0.14
Achievement test.. .. 9.505 48.509 9.526 0.15
Achievement index......cvvvvevnnens 4,904 21.466 5.404 0.16
Rural school......cvviveeeceeceenns 0.446 0.135 0.342 0.16
Questionnaire response date........ 1.533 1.384 1.828 1.410 -0.10
Attitude. ....ovviiireencnncnnonnnns 5.118 1.778 5.311 1.796 -0.05
Driver education..... seesessscsanes 0.957 0.156 0.851 0.356 0.23
Driver education quality........... 2.456 0.989 2.576 1.095 -0.05
Total mileage.....ccveveennocnooenn 57.875 56.258 65.421 71.427 -0.06
Vehicle wedght.......ivvieeeeennnes 2.859 1.224 3.021 1.238 -0.06
Equipped seat beltsS....oocvvvvecnns 0.717 0.450 0.660 0.474 0.06
Wear seat belts....... “esesereerees 2.448 1.349 2.205 1.379 0.08
Married.......... s eteeesesceseaanes 0.190 0.392 0.260 0.439 -0.08
Divorced/separated.....eeeeeesenns . 0.009 0.094 0.016 0.126 -0.03
Number of children........co0veveen. 0.105 0.365 0.175 0.463 -0.08
Number of brothers........ceeevee.. 2,137 1.695 2.447 1.936 -0.08
Number of older sibs.............. “ 0.899 1.303 1.118 1.482 -0.08
Parents married....ocoveeevennnnenn 0.777 0.416 0.712 0.453 0.07
Student. .. .oiiiiieiieircncennocnns 0.459 0.498 0.347 0.476 0.11
Grade completed....coevoveeveenncenn 13.235 1.199 12.725 1.419 0.19
Occupational goal.., 65.265 21.497 60.180 23.567 0.11
Social activities......ccocveunennn 0.326 0.469 0.269 0.443 0.06
Academic activities................ 0.342 0.474 0.205 0.404 0.14
Student activities.........ccveeuns 0.445 0.497 0.369 0.483 0.07
Intramural activities.............. 0.619 0.486 0.587 0.492 0.03
Varsity letters......cveeveeenecnns 0.947 1.604 0.831 1.497 0.04
Non varsity letters........ceceeeee 0.704 1.280 0.596 1,188 0.04
Drinking.....oceueunnn teeesesensnes 1.514 1.300 1.603 1.343 -0.03
Number of cigarettes............... 6.568 10.275 8.367 11.042 -0.08
Number of jobs.....c.vvvvvveunnnen. 1.018 0.765 1.154 0.814 -0.08
Year own CABr.....vveeevecnnccnnsnae 2.893 1.042 2.744 1.107 0.07
Hours driving.....vevivvunnenennnnn 11.055 11.765 12.114 12,221 -0.04
Parents occupation......cecveevvveee 43,857 24,610 40,508 24,322 0.07
Single license renewal............. 0.923 0.266 0.873 0.333 0.08
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a dropout; (8) had a transcript sent to college more often; (9) had a higher
grade point average; (10) had fewer absences; (11) had a higher intelli-
gence quotient (IQ); (12) scored higher on an achievement test; (13) got
higher grades in relation to their IQ; (14) attended rural schools more
often; (15) responded to the mail questionnaire earlier; (16) had a better
attitude toward the police, the courts, and DMV; (17) took driver educa-
tion more frequently; (18) rated the quality of their driver education more
highly; (19) drove fewer miles in their lifetime; (20) drove lighter vehi-
cles; (21) had cars equipped with seat belts and wore seat belts more often;
(22) were more often single, and less often divorced or separated, at the
time of the mail questionnaire; (23) had fewer children, fewer brothers

and sisters, and fewer older sibs; (24) more often had parents who were
married; (25) were more often a student, had completed more schooling, and
had a higher occupational goal; (26) had taken part in more social, academic,
student and intramural activities in high school; (27) had more varsity

and non-varsity letters; (28) drank and smoked less; (29) held fewer jobs

in the previous year; (30) had their own car at a later date; (31) drove
fewer hours in the previous week; (32) had parents with higher status
occupations; and finally (33) were more often single at the time of their
first license renewal. '

The correlations of the above variables with accidents 1 DT are pre-
sented in Appendix B. The correlation of Fresno county with Accidents 1
DT was a statistically significant -0.04, indicating that subjects from
Fresno county had a lower than average accident rate. From Table 114 we
also see that 21.8 percent of those not taking driver training and 19.5
percent of those taking driver training were from Fresno county. Conse-
quently, since more of the not trained group were from Fresno county, and
since Fresno county has a lower than average accident rate, welwould expect
the not trained group to have a lower accident mean. The reverse was true
for all the other variables shown in Table 114. Either (1) the variable
did not have a statistically significant relationship with Aczidents 1 DT,
or (2) the direction of the correlation was such that we would expect
those with driver training to have a lower mean accident than those with-
out formal training, simply on the basis of their biographical character-
istics. Consequently, the previously reported differences on driver
record between the grbups were inflated by volunteer and selection bias.
An attempt to adjust for this bias will be made in the next section.

The biographical differences for females are presented in Table 115.
The results were similar to those for the males, except that the female
drive{ training groups differed significantly on fewer variables than the
wales’ .

Driver record adjusted for voluptee- bias. We have seen that those

who take driver training had both better driver records and superior personal

characteristics. The question remains as to whether or not the better




TABLE 115

Means and Standard Deviations of Biographical Variables Which
Differentiate Between Females Taking and Not
Taking Driver Training

Driver training status

Driver Driver training
Variable training taken not taken

X SD X SD

Sonoma county
Sacramento county
Stanislaus county

Los Angeles county
Single original license
Drive test score

o]

Age licensed
Traffic density
Year left school
Dropout

[=2)
f ol

Grade point average
Citizenship grade
Absences

N
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Achievement index

Rural school

Questionnaire response date...
Driver education

Driver education quality
Number of children

Number of brothers

Pacents married

Housewife
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driver record was caused by the driver training, or was merely a conse-
quence of the pre-existing personal differences between the groups.,

Such a question could only be given a definitive, conclusive answer
by repeated experiments in which subjects were randomly assigned to take
or not take driver training. The present research is a quasi-experimental,
or ex-post-facto type of research in which naturally occurring groups are
studied. Such studies have well known limitations, such as the difficulty
of distinguishing correlation from causation and disentangling (sometimes
circular) causal sequences,

The best statistical method for answering the question in an ex-post-
facto study is the analysis of covariance (Blalock, 1964; Campbell &.
Stanley, 1963; Cronbach & Furby, 1970; Elashoff, 1969; Kahneman, 1965;
Meehl, 1970; Li, 1964; Linn & Werts, 1969; Lord, 1960, 1969; Werts & Linn,
1969; Winer, 1964). See also the previous references on multiple regres-
sion and the relative merits of matching versus the analysis of covariance.
The analysis of covariance is used here to adjust the driver record dif-
ferences by taking into account the volunteer bias, so that the resulting
adjusted means represent the effect of the driver training.

Ten years ago, analysis of covariance was routinely recommended for
correcting bias in ex-post-facto studies. Recently, such use of the analysis
of covariance has come under increasing criticism, with doubt being ex-
pressed that definitive conclusions may ever be reached, as the method is
commonly applied in the social sciences. The present author is in general

-agreement with this as a theoretical position. It is usually impossible

to determine whether or not the adjustment via analysis of covariance is
the correct one, an overadjustment, or an underadjustment. Certain config-~
urations of results, however, may permit a more firm conclusion. These
points will be illustrated later. - .

The literature was searched to determine which variables to use as
covariates (the variables adjusted for). No answers were found. Conse-
quently, various methods of selecting the covariates were accomplished, in
order to determine the effects on the results, and to ensure that the
results were not an artifact due to the method used. Correlation and
regression programs were used as well as a standard analysis of covariance
program. Subjects who were not offered driver training were excluded from
all analyses.

Method 1 was as follows. Three regression equations were run for an
analysis of covariance. The first equation was used to choose the variables
to be used as covariates. It might seem reasonable to use all available
variables as covariates. However, such a method would capitalize on chance,
since the statistical significance of the relationship to driver training
status was ignored, and this would represent an unusually stringent require-~
ment. The above method was used in a couple of instances and will be
reported under Method 5. The present approach was to use only variables
which discriminated to a statistically significant degree between those




taking and not taking driver training. Consequently, a stepwise regres-

sion was done, with driver training status (not taken = 1, taken = 2) as

the dependent variable predicted in a stepwise manner from a pool of stat-
_istically significant variables. The stepwise procedure was terminated

when the F to enter became less than one, as this criterion maximizes the
precision of the equation (Edwards, 1969; Haitovsky, 1969). The drive

test score variable was not permitted to enter as it might have been causally

influenced by taking driver training. The degrees of freedom used was
4,905 for males and 3,982 for females, which figures were the average N
for the covariates.

The resulting equation, which is the discriminant function between the
two groups, driver training taken and driver training not taken, is presen-
ted in Tables 116 for males and 117 for females. The multiple correlations

TABLE 116

Stepwise Regression Equation (Discriminant Function) for Predicting
Those Taking Driver Training for Males

Variable Action

Driver education Add
Absences Add
Add
Add
Add
Add
Add
Add
Dropout Add
Achievement test Add
Varsity letters Add
Wear seat belts Add
Vehicle weight Add
Parents married Add
Number of brothers Add
Number of jobs Add
Los Angeles county Add
Grade completed Add
Grade point average ,Drop
Non-varsity letters Add
Non-1language IQ Add
Year own car Add
Occupational goal Add

©O O 0O 0000000000 O0ODO0ODO0ODO0ODO OO O OO
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TABLE 117

Stepwise Regression Equation (Discriminant Function) for Predicting
Those Taking Driver Training for Females

Variable Action R F Beta r
Rural school............. Add 0.230 222.45 0.204 0.23
Driver education......... Add 0.272 90.85 0.130 0.13
Absences................. Add 0.290 43.47 | -0.067 -0.12
Stanislaus county........ Add 0.304 36.29 0.119 0.14
Grade completed.......... Add 0.313 24.02 0.052 0.10
Driver ed quality........ Add 0.322 26.48 | ~0.076 -0.06
Sonoma county............ Add 0.330 22.53 0.088 0.12
Age licensed............. Add 0.335 14.71 0.054 0.04
Single orig license...... Add 0.339 12.25 0.046 0.07
Sacramento county........ Add 0.342 9.51 0.044 -0.04
Year left school......... Add 0.344 7.62 0.033 0.08
Academic activities...... Add 0.346 5.80 0.039 0.08
Year own car............. Add 0.348 5.32 0.037 0.07
Number of brothers....... Add 0.349 3.73 0.030 0.06
Achievement index........ Add 0.350 3.18 | -0.037 0.06
Student activities....... Add 0.351 3.60 0.029 0.07
Dropout.................. Add 0.352 2.30 | -0.028 -0.08
Housewife................ Add 0.352 1.39 | -0.019 -0.04

of 0.425 for males and 0.352 for females indicated a moderate degree of
difference between the two groups. The simple correlation coefficients r
are shown to permit comparison with the beta coefficients.

It is noteworthy that driver education was the first variable to
enter the equa:ion for males and the second for females. This suggests
the Possibility that part of the difference in the driver record of those
taking and not taking driver training could be due to the fact that more
of those with the driver training took driver education. This point will
be analyzed further later'.

With the covariates chosen, the next step was to adjust the driver
record data for volunteer bias, as follows. Equations 2 and 3 were run
with F = 0, so that all independent variables would enter the equation.
The second equation was used to predict the criterion measure from the
covariates alone. The third equation was run with all covariates and
driver training status as the independent variables. As previously,
driver training status was coded: 1 = not taken, 2 = takeg. In other
words, in Equation 3 driver training status was added to Equation 2




to see how much it would increase the multiple correlation coefficient.
The difference between the squares of these two multiple correlation coef-
ficients was the square of the part correlation between driver t}aining
status and the driver record criterion variable. This part correlation

represented the unique predictability due to driver training status. That
is, the effect of driver training with the effe:t of volunteer bias removed.
The F value for the difference between the multiple R's for Equations 2

and 3 was calculated using the usual formula for adding a variable to a
regression equation. An F of 3,84 was required for the .05 level of stati-
stical significance. The adjusted means were calculated from the usual
formula, that the adjusted mean equals the unadjusted mean minus the
adjustment. The adjustment was the predicted value from Equation 2. As

a check, most of the analyses were also made using a standard ANCOVA com-
puter program, described under Method 5.

The adjusted means are presented in Table 118. Looking first at the
male results, we see that the adjusted mean for coavictions 1 OL is the
only one that was statistically significant. For females three of the
adjusted means were statistically sighificant. Females with driver training
had fewer fatal and injury accidents in their first year after completing
driver training. This finding is particularly important since there is
little error or bias in the reporting of such accidents. On two subtypes
of fatal and injury accidents, partially-at-fault accidents and single
vehicle accidents, the differences also remained statistically significant.
This is fairly strong evidence for the effectiveness of behind-the-wheel
driver training for females., The finding for partially-at-fault fatal
and injury accidents is particularly important since the drivers responsi-
bility for the accident is taken into account. The finding for single
vehicle accidents is also important since most single vehicle accidents
are the fault of the driver and represent either lack of driving skill or
poor attitudes reflected in thrill-seeking and risk taking. The differences
between the adjusted and unadjusted means for single vehicle and partially-
at-fault accidents were quite slight. The beta coefficient for driver
training status in Equation 3 for fatal and injury accidents for females
was -0.038.

It should be noted that for males most of the adjusted means favored
those without driver training, as indicated by the negative percent dif-
ferences. Assume for the sake of the argument that driver training cannot
increase accidents. Then this reversal of the direction of the differences
tends to suggest that the adjustment was an overadjustment. Various factors
such as ommission of relevant covariates or errors of measurement in the
covariates may result in underadjustment, while other factors such as in-
clusion of covariates causally related to the treatment, either by selection
of subjects for treatment, or by being affected by the treatment, may
result in overadjustment. For example, consider the '"selection" covariate
"dropout' for males. This bears an obvious causal relationship with taking
driver training, with fewer dropouts taking driver trairing. Using "dropout"
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TABLE 118
Adjusted Means of Accident Types and Convictions by Driver Training Status and Sex
Sex
Driver
Lrem training Male . Female
status Percent - Percent
. X differ- F X differ- F
ence ence
No DT 0.157 0.100
vejdents 1 [0) T T 0.146 8 1.33 0.092 9 0.%3
No DT 0.158 0.095
Youdeets TIT. L T 0.162 -2 0.10 | o0.092 3 0.1v
Accldeats 6 months No DT 0.036 0.014
prior DT.iiiivvineennns T 0.038 -5 0.03 0.016 -12 0.31
Accident cost 1 D1 (In No DT 1.540 0.974 .
handrecs of dollars)... DT 1.630 -6 0.31 0.783 24 1.67
No DT | 33.862 20.877 i
28 dee o
Aciident rate 1 DT....... oT 36.273 -1 0.05 | 19.167 9 058
r.operty Jdamage accidents No DT 0.110 . 0.063
R 3 N DT 0.112 -2 0.03 0.071 -11 0.92
»atal and Inlury acci- No DT 0.048 0.032
derts 1 DT.oiiieiennnns DT 0.050 -4 0.1 0.021 52 5.0
fi.tfalle at fault acei- No BT 0.027 0.020 ’
TRTIES 0 S s S DT 0.027 0 0.01 0.010 100 §.01%
Sinple vehicle accidents No DT 0.0n 0.010
S e T 0.013 -15 0.36 0.004 15¢ 5.92«
1
" No DT 0.622 0.161
Convictions ) OL......... bT 0.567 10 5.58% 0.145 1 1.06
o, No DT 0.673 0.176
Convictions 1 DT...v...n pT 0.645 4 1.48 0.154 14 2.69
Louvictions 6 months No DT 0.189 0.029
(11 73 ) ¥ o DT 0.184 3 0.15 0.029 0 0.00
. No DT 2.307 0.634
Convictions 1-3 DT..... -« o1 2.324 -1 0.01 0.583 9 3.03
*p <.05

Note.--Positive percent differences indicate that those not taking driver training have a
higher mean than those who take driver training.

.

as a covariate in Equation 2 is, in a sense (via correlations), entering
the treatment variable 'driver training" in the equation as a covariate.
Consequently, when '"driver training" is entered into Equation 3 to
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determine how much it adds to the equation, it will add less than it should,
which is another way of saying the adjustment from Equaticw 2 is an over-
adjustment. Next, consider the covariate ''wears seat belts.'" Assume for
the sake of the argument that taking driver training causes people to wear
seat belts more often. Then using 'wears seat belts" as a covariate will
have the same effect as using '"dropout.'" These arguments illustrate the

difficulties in using analysis of covariance. It might be thought that

the difficulty could be overcome by dropping ''drop out' as a covariate,
but this would not solve the problem, since ''drop out" is correlated with
the other covariates.

Another possible explanation for the reversals could be sampling
error. This explanation can not be excluded, although it does not appear
consistent with the consistency of the reversals.

Method 2 of doing the analysis of covariance was the same as Method
1 except that the covariates were chosen (Equation 1) with the F to enter
being set at 0.00001. This resulted in using as covariates all variables
which significantfy differentiated (Tables 114 and 115) between the driver
training groups. The results as to whether or not the adjusted means were
or were not statistically significant were the same as in Method 1.

Method 3 used as covariates only school data and original license data.
Only data collected at the school was used and not school related data f{rom
the mail questionnaire, such as whether or not they had taken driver educa-
tion. Also excluded as covariates were age licensed, length of instruction
permit, instruction permit, and drive test score. The purpose of these
exclusions was to use only non-driving variables which could have been
collected before driver training was taken, and consequently were not
likely to have been causally affected to any appreciable degree by taking
driver training. An F of 3.84 was used to select the covariates. Degrees
of freedom were 5,300 for malas and 3,800 for females, which represent the
number of subjects for whom we had school data. The results were the same
as for Method 1, with the single exception that the difference between the
adjusted means for convictions 1 DT for males was statistically significant.
The adjusted means for males for convictions 1 DT were 0.637 for the driver
training group and 0.707 for those without training. This difference is
similar to the difference for convictions 1 OL for males under Method 1.

A variant of Method 3 was run using an F of 1 to select the covariates.
The results for convictions 1 DT for males were similar to those just pre-
sented.

In contrast to Method 1, Method 3 did not result in any reversals of
direction of the differences between the male groups, so that the results
of Method 3 may be preferable with respect to convictions 1 DT for males.

Method 4 was done only for convictions 1 OL for males and fatal and
injury accidents 1 DT for females. The same degrees of freedom as Method
1 were used. All biographical variables were used as covariates. Even
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so, in both instances the results were the same as for Method 1. In other
words, driver training status added a unique contribution to the prediction
of these variables over all other biographical variables covered in this
study.

Method 5 used the same covariates as Method 1, but used a standard
analysis of covariance program BMDX82. If data was missing for a covariate,
the mean of the covariate was substitutéd for it. The means substituted
were calculated separately for each driver training group,—so that the
overall difference between the means of the two groups were not affected.
The results are presented for most variables in Table 119. The standard

TABLE 119

Adjusted Means and Standard Errors of Accident Types and Convictions by Driver
Training Status and Sex Using Method S

Driver Males Fecales
Item training
[ < = -
status X SE F X SE 3
X No DT 0.158 0.009 - -
Accidents 1 OL...... e DT e.147 -} o0.007 | o0.928 - - -
) NoOT | 0.156 | 0.009 0.095 | 0.007
Accidents 1 pT....... - ot 0.163 | 0.007 | 0.362 | 0.091 | 0.006 | 0.127
Accident cost 1 DT -(In No DT 1.504 0.129 - -
hundreds of dollars)... T 1.662 0.098 0.866 - - .
Fatal and injury acci- No DT 0.047 0.005 0.032 0.004
dents -1 DT............. bT 0.051 0.604 0.444 0.020 0.003 5.625%
Partially at fault acci- Ko DT 0.026 0.004 0.021 0.003
dents 1 DT..... fecenenn DT 0.028 0.003 0.097 0.010 0.002 9.032%
Single vehicle accidents No DT - - 0.010 0.002
| 0 2 teeeeenn DT - - - 0.004 0.002 6.73x
] ¥o DT | 0.624 | 0.021 - -
Convictions 1 OL..... DT 0.578 0.016 2.624 - - -
. No DT 0.674 0.022 0.175 0.010
Convictions 1 DT... .....l py 0.656 | 0.017 | o0.381 | o0.155 | o0.006 | 2.214
No DT 2.315 0.052 - -
Convictions 1~3 DT....... DT 2.349 0.039 0.254 - . -

*p<.0s

error presented was the standard error of the adjusted means. The adjusted
means shown were quite close to those obtained with Method 1, and the results
were the same with respect to the statistical significance of the adjusted
means, except that convictions 1 OL was not significant ‘for Method 5.

The analysis of covariance -tables are shown in Table 120 for male -
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TABLE 120
Analysis of Covariance Table for Convictions 1 OL
for Males
Source of variance daf SS MS F p
Equal cell means......... 1 2.434] 2.434 2.62 >.05
Zero slope............... 21 719.562] 34.265 36.95 <.05
Error............... 6,400 5,935.106} 0.927
Equal slopes............. 21 23.934f 1.140 1.23 >.05
Error............... 6,379 5,911.172f 0.927

convictions 1 OL and in Table 121 for female fatal and injury accident 1 DT.

TABLE 121

Analysis of Covariance Table for Fatal and Injury Accidents
1 DT for Females

Source of variance daf SSs MS F P
Equal cell means......... 1 0.142 0.142 ~5.63 <.05
Zexro slope............... 18 0.792 0.044 1.74 <.05

EXror....ccveceeene. 4,745 119.842 0.025
Equal slopes............. 18 0.702 0.039 1.55 >.05
Error....ccoeeceeee. 4,727 119.139 0.025

For males, the regression slopes were not equal in both groups for
accidents 1 OL, accidents 1 DT, fatal and injury accidents 1 DT, partially-
at-fault accidents 1 DT, and accident cost 1 DT. 1In analysis of variance
terms, this means that there was an interaction between tiue treatment and
the covariates. In other words, the effect of driver training was not
uniform across all subjects or across all programs. For example, taking
driver training may have improved the driving of some subjects, but had no
effect, or a negative effect, on the driving of others. This finding, if
not a methodological artifact, limits the generality of the preceding
analyses f-~r males in which the equality of slopes was not tested. All
slopes were equal for femalas.

Method 6 used the same methods as Method 5, except that the subjects
were restricted to high school graduates with driver education, the largest
block of subjects in the analysis. One reason for this restriction was to
see if it would result in equal slopes for males. The results are presented
in Table 122. The F is for the adjusted mean. The results as to statistical
significance for females were the same as in all previous analyses. Males
with driver training had a significantly higher adjusted mean for accident
cost, but this was probably an artifact resulting from cveradjustment. For
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TABLE 122

Means and Adjuated Mesn® of Accident Types and Convictions for High School Graduates
Who Had Completed Driver Education by Driver Training Status and Sex

Sex
. Driver
- Item training Male Female
status
X Adj;_:(sted F % Adj;s ted F
No DT 0.154 0.138 - -
Accidents 1 OL..... e DT 0.132 0.139 0.009 - - -
No DT 0.752 0.140 ¢.106 0.100
Accldents 1 pr........... T 0.150 |~ 0.15¢ 1.753 0.078 | o0.081 2.820
Accident cost 1 DT (In No bT 1.419 1.173 - -
hundreds of dollars)... DT 1.459 1.563 4.102% - - -
Fatal and injury acei- NoDT | 0.063 | o0.035 0.032 | o0.031
dents 1 DT..... eremnans DT 0.044 0.047. 2.638 0.015 0.016 8.066%
Partially at fault acei- | ¥ DT | 0.021 | o0.017 0.019 | o.019
dents 1 DT............. DT 0.024 0.026 2.403 0.007 0.007 §.423%
Single vehicle accidents No DT - - 0.011 0.011
OT....... Ceestessanae DT - - - 0.003 0.003 ¢.003*
i NoDT | 0.63 | 0.529 - -
Convictions 1 OL......... T 0.464 0.508 0.431 _ _ =
NoDT | 0.699 { o0.589 0.193 | o0.1n
Convictions 1pT........ ‘| or 0.545 | 0.592 | o0.019 | o0.131 | o0.143 | 3.386
No DT 2.389 2.08% - -
Convictions 1-3 pT.......] op 2.008 | 2.137 | 0.480 - - -

*p ¢ .05

males, the slopes were slightly different between groups for fatal and injury
accidents and accident cost. For females the slopes were slightly different
for fatal and injury accidents, partially-at-fault accidents and single
vehicle accidents. There is some evidence that small differences in slopes
do not leau to serious bias (Atiqullah, 1964).

Method 7 selected the covariates from the pool of all variables except
drive test score, with an F of 1. Analyses were done for Accidents 1 OL
and Fatal and Injury Accidents 1 DT, with results similar to Method 1.

In conclusion, seven different methods of analysis of covariance were
used, using different degrees of freedom, different sets of covariates,
different computational techniques, and different sets of subjects. The
results as to the statistical significance of the adjusted differences were
quite uniform, with the exception of male convictions. Consequentlv, the
results were not an artifact of the ‘particular method employed.
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Driver training status was not known for 588 females. These females
average 0.034 fatal and injury accidents in their first year of driving.
It will be recalled that for Method 1, the adjusted means for females for
fatal and injury accidents were 0.032 for those without driver training
and 0.021 for those with driver training. In order to take into account
the response bias resulting from lack of knowledge of driver training, the
assumption was made that all 588 females took driver training. This

— assumption will reduce the difference between the two groups more than

the opposite assumption. Under the assumption the weighted mean of those
without driver training and of those 588 assumed not to have taken DT
was calculated. The result was a mean of 0.023, so that there still
remained a difference of 9 fatal and injury accidents per thousand drivers
in the first year of driving between those with and without driver training.

These results may either be interpreted in a purely predictive (non-
causal) or a causal sense. In a purely.predictive context, the results
may be interpreted as indicating that, aside from convictions for males,
and fatal and injury accidents, partially-at-fault accidents, and single
vehicle accidents for females, knowledge of driver training status did not
significantly add to the ability to predict driver record, over what would
be predicted from knowledge of biographical differences (volunteer bias)
alone. By itself, driver training status was a poor predictor of accidents,
as the highest correlation with accidents was -0.06. Variables such as
citizenship grade and grade point average were much better predictors.

An evaluation of the results as to the causal effectiveness of driver
training is more difficult. 1t is reasonable to conclude that part of
the difference between the driving records of those with and without driver
training was due to differences in biographical characteristics, since the
alternative is much less plausible, namely, that despite the personal
differences between the groups, their driving records would have been the
same if it were not for taking driver training.

Various limitations such as missing data and the limitations of analysis
of covariance preclude conclusive and precise results, but it is believed
that the weight of the evidence permits the following conclusions:

(1) Driver training reduced fatal and injury, partially-at-fault, and
single vehicle accidents for females. The reduction is estimated
to be from 9 to 11 fatal and injury accidents per thousand drivers
in the first year of driving. The evidence for this was fairly
firm. It is theoretically possible, although it appeais unlikely,
that some unknown factor X, substantially uncsorrelated witn the
biographical variables covered in this analysis, was really respon-
sible for the differences found. The influence of measurement
error is more difficult to asiess (Cochran, 1968, 1970). 1In
survey research, errors tend to be pc.itively correlated with
the values of the variables, and the errors tend to be correlated

' among themselves, so that the predicted value from Equation 2

o may be more accurate and reliable that it first appears.
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Given this, and given that the adjusted means were significant
when all biographical variables were used as covariates, it appears
unlikely that the adjustment was an underadjustment due to measure-
ment error. In summary, it may be that the adjustment under Method
1 was an overadjustment, but it appears unlikely that it was an
underadjustment.

Due to the limitations of the Present report no definite con-
clusion can be reached as to whether or not driver training
reduced accidents among males. There was some evidence for
differential effectiveness for different types of persons. How-
ever, given the unadjusted means, and given the moderate volun- .
teer bias, it mayv be concluded that any overall accident reduc-

tion caused by driver training wa¥ slight. '

Driver training may have reduced convictions among males. The
findings for the adjuéted means using different methods were not
consistent. The findings for the two dates used were also not
.consistent. The difference between the adjusted conviction means
for females were not statistically significant, but the differ-
ence for convictions 1-3 years approached significance. Due
to the limitations of thé method, no definite conclusion can be
reached as to whether or not driver training reduced convictions
for females.

One reason for the sex difference in the effectiveness of driver
training in reducing accidents ‘may be that females had less prior experience
with driving, and consequently profited from the course more. Male acci-
dents may be due more to poor attitudes than are females' accidents, which
may be due more to lack of skill or knowledge.

Cost benefit analysis. The cost benefit analysis for driver training
is presented in Table 123. The marginal cost of behind-the-wheel driver

TABLE 123
Cost/Benefit Analysis of Driver Training by Sex
(Cost = $55,000 per thousand trained)

Benefits (in dollars saved
through accident reduction)
Variable S

Male Female

Accidents 1 DT 52,000% 39,000%*
Accidents 1 DT adjusted for volunteer bias... -8,000 6,000
Fatal and injury accidents 1 DT 78,000* 102,000*

Fatal and injury accideats 1 DT adjusted for
volunteer bias -12,000 66,000%*

Fatal and injury accidents 1 DT adjusted for

volunteer bias and overadjusted for re-
sponse bias l 3 54,000(a)

*p < .05.
(a)No probability calculated.
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training in 1970 was estimated at $55.00 to $60.00.* The figure of $55.00
is used in the table. The probabilities referred to are those associated
with difference in mean accidents (Method 1), and do not refer to the costs.
The findings for males were that the benefits in accident reduction were
insufficient to cover the cost of the training, but the cost of driver
training for females is approximately repaid by the savings from reduced
fatal and injury accidents, assuming that the effects are causal.

Evaluation of Driver Education

It was not originally planned to evaluate classrcom driver education,
since it was anticipated that almost everyone would have taken it. &l-
though 91 percent of each sex did take the course, the number of those
without the course was sufficient to permit detection of a statistically
significant difference between the driver records of the two groups. As
can be seen in Appendices B and C, males with driver education had fewer
convictions 1 OL, and females with driver education had fewer fatal and
injury accidents 1 OL than those without the course. Consequently, an
analysis similar to the preceding analysis for driver training was done.

A limitation of this analysis was that driver education status was
only available for questionnaire respondents. The correlation matrix used
for the analyses of covariance was the same as that used for prediction of
driver record from biographical data. Some of the correlations on
tape were based on subsets of subjects other than those whose driver educa-~
tion status was known. It is believed that this did not introduce any seri-
ous error. The driver record was analyzed relative to the date of licensing,
since most students completed classroom driver education prier to licensing.

The longitudinal differences between the driver education and no
jviver education groups may be found by examining the correlations in the
Appendices with accidents and convictions. Most of the significant differ-
ences in favor of those with driver education were “.n the first year of
driving or were for the full four year driver record. An exception was
the significant difference for convictions for males in the second year of
driving.

A comparison of the biographical characteristics of the driver educa-~
tion groups revealed considerable differences, as presented in Table 124.
The driver training taken was versus not taken and not offered. Note the
higher seat belt dsage for females with driver education. Of course, the

fact that there were biographical differences betweea the groups would be
of no significance unless these differences were related to driver record.
For males, the correlations of these biographical variables with con-
victions 1 OL were examined for voiunteer bias. Twenty-four of the dif-
ferences weie favorable to the driver education group, two were unfavorable,
and ten of the variables were uncorrelated with convictions 1 OL. Conse-
quently, on the basis of biographical data alone, the males with driver

¥ R .
Department of Education estimate.

A\ ¢ ’




Means of Biographical Variables Which Si
) Taking and Not Taking D

TABLE 124

gnificantly Differentiate Between Those
river Education by Sex

Variable

Male means

Female means

Driver
education
taken

Driver
education
not taken

Driver Driver
education education
taken not taken

Fresno county

Sacramento county

los Angeles county
Single orig license

Age licensed

Length instr permit

raffic density..
Year left school.
Transfer

Dropout

Absences

Achievement test

Quest response date

Attitude,.........
tior mileage
~e3r seat belts

Grade completed...
Occupational goal.
Unemployed. .,

Intramural activit

Number of cigarettes

Hours driving.....

Driver training tak

Parents ocgupation

School data missing......

Lengrh license gap
Single 1fc renewal

College transcript
Urade point average
Citizenship grade.

Non-language 1Q...

ies....

Keit....,

1-4 yr

0.174
0.214
0.437
19.437
14.988
130.474
11.823
0.057
0.057
0.720
24.275
51.523
89.698
105.710
51.825
23.190
0.215
1.608
5.148
59.440
15.483
.197
.009
114
.196
.927
440
.131
.501
.043
.319

C O MO OO

13
64

0.300
0.281
0.265
23.927
12.162
107.490
11.235
0.118
0.213
0.493
21.48?
49.198
131.503
101.346
49.100
22.058
0.318
1.767
5.350
66.318
.585
.263
.030
.178
.877
.317
.367
12.516
60.558
.081
.250

O NO OO

0.165

0.399

—

16

126
11.

(=4

26

13.
61.

(= N =]

.982
431
.694
891
.041

.029
.692
.818

107

(=2 =]

15.

11.

12.
58.

Q O wn O

0.278

.268
.942
108
.376
612
.090
.106
.543
.394

-0.09
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education would be expected to have better conviction records than those
without the course.

For females, a similar analysis was done for fatal and injury accidents

1 OL. There was less volunteer bias, with ¢ of the differences favorable
to the driver education group, 5 unfavorable, and 9 variables not signi-
ficantly correlated with fatal and injury accidents 1 OL.

An analysis of covariance was done using Method A (Method 7 of the
preceding section). The covariates were chosen by predicting driver educa-
tion status from all the other biographical variatles, with an F-level of
1 for the covariates to be selected. The results are presented in Tables
125 and 126. Driver training taken (versus driver trainirg not taken or
not offered) was the hest predictor of driver education status. The multi-
Ple R's were 0.39 for males and 0 32 for females. Many variables not siuni-
ficantly correlated with driver education status entered the‘equations,
which tended to indicate rather complex interactions among the variables.

The means and the adjusted means from the analysis of covariance are
presented in Table 127. Included in this table are all driver record
variables shown in Appendices B and C which were statistically significant,
as well as accidents and convictions in the first year of driving, irrespec-
tive of significance. The violation types were for 1-4 years, since the
data for the first year was not on the tape used for the analysis of co-
variance. A comparison of the violation types for the first year of driving
is presented later. )

For males, there were significant differences between the means for
convictions and some violation types. The r's are the correlations between
the variable and driver education status. The F's are those for the ad-
justed means. Only the adjusted mean for passing violations 1-4 remained
significant after the analysis of covariance. The ANCOVA may be over-
adjusting, as the direction of the difference changed for convictions 1 OL.

For females, there were statistically significant differences on fatal
and injury accidents 1, partially-at-fault accidents 1, and some violation
types. The analysis of covariance had little effect on the means, only
changing fatal and injury accidents 1-4 from significant to non-significant.
The beta coefficient for driver education status in Equation 3 for fatal
and injury accidents for females was -0.039. . An ANCOVA for fatal and
injury accidents 1 for females was also done using Method B, which was the
same as Method 1 of the previous section, with the result that the adjusted
means were not statistically significant (F = 3.26, Beta = -0.032). This
rather surprising result led to an examination of the covariance equations.
The first variable to enter Equations 2 and 3 was wear seat belts, or the
frequency of wearing seat belts. This variable was not used as a covariate
in Method A. Since the frequency of wearing seat belts could have been
affected by taking driver education, and since using such a variable as a
covariate could result in an overadjustment, the covariance analysis was




TABLE 125

Sitepwise Regression Equation (Discriminant Function) for Predicting
Those Taking Driver Education for Males

Variable Action

Driver training taken.... Add
Year left school Add
Iraffic density Add
Achievement index Add
Add
Add
Add
Add
Sacramento county Add
Number of jobs Add
Rural school Add
Fresno county . Add
Number of cigarettes Add
“itizenship grade Add
Giade point average Add
Noni-language IQ Add
Achievement test Add
Add
Uccupational goal Add
Vehicle mileage P Add
Add
Add
Add
Add
[ustruction permit Add

iength instr permit Drop
Divorced/separated Add

Lunowa county Add
Traffic density Drop
Stanislaus county....,... Add
Vehicle weight Add
Social mobility 1 add
Parents occupation Add
Add
Add
Vehicle year Add
Prior mileage Add
Student Add
Single orig license....,.. Add
Age licensed Add
Grade completed......... Add
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TABLE 126

Stepwise Regression Equation (Discriminant Function) for
Predicting Those Taking Driver Education for Females

Variable Action R F Beta r

Driver training taken.... Add 0.201 152.01 0.207 0.20

3 Year left school......... Add 0.237 59.34 0.066 0.14
l‘ Rural school.....ccovuune Add 0.260 44,50 { -0.085 -0.08
Los Angeles county....... Add 0.268 "15.68 0.153 0.08

Citizenship grade........ Add 0.271 7.50 | -0.128 -0.01

Grade point average...... Add 0.277 12.42 0.775 0.06

’ Single orig license...... Add 0.280 6.04 | 0.048 0.02

P Fresno county....c..ec.00. Add 0.283 6.00 | -0.100 -0.09
Student activities....... Add 0.285 5.51 | -0.035 -0.02

Hours driving............ Add 0.288 5.76 0.038 0.04

Achievement test......... Add 0.289 4,31 | -0.125 0.01

Achievement index........ Add 0.295 12,65 | -0.514 0.03

Non-language IQ.......... Add 0.302 15.52 | -0.247 0.02

IQ discrepancy....ceecv.. Add 0.305 8.58 0.063 0.01

Student....... ceeesheaann Add 0.307 4.96 -0.040 -0.00

Length instr permit...... Add 0.309 5.08 0.032 0.04

Drinking.....ovevenvnnnn. Add 0.310 3.13 -0.029 -0.02

Traffic density.......... Add 0.312 2.73 | -0.167 -0.08

College transcript....... Add 0.313 2.77 0.035 0.08

Academic activities...... Add 0.314 2.12 | -0.021 -0.01

Stanislaus. county........ Add 0.314 1.72 | -0.033 0.01

Parents occupation....... Add 0.315 1.92 | -0.027 0.02

Number of older sibs..... Add 0.316 1.81 | -0.020 -0.04

Age ‘licensed...... ceeeene Add 0.316 1.62 -0.023 -0.02

Housewife................| Add 0.317 1.66 | 0.022 -0.03

Intramural activities.... Add 0.318 1.41 | -0.020 -0.04

Vehicle year............. Add 0.318 1.41 | -0.025 . -0.01

Mileage errands.......... Add 0.319 1.40 0.019 0.02

Equipped seat belts..... . Add 0.319 1.28 0.019 0.00

rerun with wedr seat belts deleted from the pool of possible covariates,
with the result that the adjusted means were not statistically significant
(F = 3.39). This discrepancy between the methods limits the findings,
although Method B was close to significance.

For females the correlations of fatal and injury accidents 1 with
equipped seat belts and wear seat belts were -0.03 and ~0.05 respectively.
For females the correlations of driver education status with equipped seat
belts and wear seat belts were 0.00 and 0.05 respectively, indicating no

Q - 1
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7 f
Means and Adjusted Means of Accldent Types an:A:,;:v::tlon Types by Driver Educatfon Status and Sex :
Driver Male Female 1
varfable education
status Mean T Adﬁ::ed F Mean c AdL:‘):ed F
|
Passing violation 1-4 yrs... NSEDE 38367 -0 03* 88;63 PR .. . . .. 1‘
Drunk driv viol 1.4 yu...:. N;EDE g_g},g -0.03% 3_8(1,3 2.44 8:888 ~0.05* 8:888 9.74% 1
FTA/FTP viol 1-4 yrs........ e 8% | oo | O3 015 | 0:015 | -o.cex| 31538 8.56%
Equipaent viol 1-4 yrs...... e 090 | 00| S5 0.00 | 07033 | weose| OB 7.20%
. Mec non-mov viol 1.4 yrs...[ N DE 022 | 0.0 8:35 2.66 | 0060 | 0.0 § o1 9.15%
Convicetons 1 yr............ o 0.3 | -ouose | 313 0.6 | 0127 | -0.m1 x 0.23
Convictions 1-4 yrs......... NgEDE gggg “0.04% g;gg 0.57 .- . - .
Acctdents 1 yre.oenen.nnnne. TS v 8:14’2 036 | 008 | -0.01 0:05 1.16
Fatsl/tnjury scc 1 yr....... NSEDE .. .. - . ggg% -0.04* gggg s.13*
Fatsl/injury scc 1-4 yrs.... N[‘)’EDE . . . . 86%; 0,03 85%3 3.6
Part fault scc 1 yr......... NSEDE - . . . 8:8%% ~0.04x 8:8“;; S.14%
'p < .0S.

difference between the groups on having seat belts, but with those with
driver education wearing seat belts more frequently. The preceding results
tend to suggest that one means by which driver education may have reduced
fatal and injury accidents for females was by encouraging the usage of seat
belts, although the possibility cannot be excluded that this finding re-
flects personal differences. As may be seen in Appendix C, there was a
correlation of 0.Jl between driver education status and Property Damage
Accidents 1 OL, indicating that females with driver educat .on had slightly
more property damage accidents than those without the course, although the
difference was not statistically significant. This suggests the possibi-
lity that driver education encouraged-usage of seat belts, with the result
that some potentially injurious accidents resulted in property damage acci-
dents v,

The.2 were 1,586 females (24 percent) for whom we did not have data
on driver education status. These subjects averaged 0.038 fatal and injury
accidents in their first year of driving. To adjust for response bias
these subjects were lymped in with those with driver education. The weighted
mean for the combined group was 0.027 which reduced the difference between
groups from 0.014 to 0.009 or 9 accidents per thousand drivers in the first
year of driving.

The results for violation types in the first year of df&ving is pre-
sented in Table 128. Two of the differences favored each group.

The results for female fatal and injury accidents in the first year of
driving by driver education and training statuses are presented in Table
129. The driver training not taken group included those not offered driver
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TABLE 128

Means and Standard Deviations of Violation Types in the First Year
of Driving for Which There Were Statistically Significant
Differences Between Those Taking and Not Taking
Classroom Driver Education by Sex

Driver Education Status -
Sex and type of Driver education Driver education t
violation taken not taken
X SD X Sb
Male
Turning violations| 0.029 0.176 0.064 0.288 2.49
Female .
Sign violations...| 0.037 0.200 0.013 0.111 -2.89
Lane violations... 0.006 0.076 0.000 2.000 ~4.65
FTA/FTP violations 0.001 0.028 0.008 0.150 2.86
ey .

) TABLE 129

Mean Fatal and Injury Accidents in the First Year
of Driving by Driver Education Status and
Driver Training Status for Females

(Figures in parentheses are sample sizes)

Status Driver training Driver training
taken not taken
. : oy 0.015 0.031
Driver education talie..ovvun..... (2.262) ' (1.535)
- Dri d . 06.051 0.034
river education not taken......... (98) (291)
\ V4

training. Those with both driver education and driver training had the
lowest accident records. The comparable results for accidents and convic-

tions for both sexes are presented in Table 130, with somewhat less clearcut
results.

The cost/benefit analysis is presented in Table 131, using the results
frbm Method A. For males the cost/benefit analysis was highly favorable for
Accidents 1, but approximately at the break even point when adjusted for
volunteer bias.  The results for females were highly favorable. The minimum




TABLE 130

Mean Accidents and Convictions in the First Year of Driving
by Driver Training Status, Driver Education

Status and Sex

(Figures in parentheses are sample sizes)

Accidents Convictions
Sex and driver Driver education Driver education
training status status status
Not Not
Taken taken Taken taken
Male ~
: 0.134 0.095 0.466 0.459%
Driver training taken........... (2.878) (78) (2.878) (74)
Driver training not taken or not 0.158 0.184 0.627 0.724
offered...................00..... (1,459) (342) (1,459) (342)
Female 9 8
. 0.07 0.122 0.12 0.133
Driver tralning takenN....o0eue.. (2,262) (98) (2,262) (98)
Driver training not taken or not 0.104 0.086 0.175 0.141
offered.............v0vvununn... (1,535) (291) (1,535) (291)
TABLE 131
Cost/Benefit Analysis of Driver Education by Sex
(Cost = $20,000 per thousand trained)
Benefits (in dollars saved
Variable through accident reduction)
Male Female
Accidents 1 OL.,,,,..., ettt een e 54,000%* 18,000
Accidents 1 0L adjusted for volunteer bias. .. 16,000 2,100
Fatal and injury accidents 1 OL.............. -- 126,000%
Fatal and injury accidents 1 oL adjusted for
volunteer bias........oovuvneinennnnnnnn... -- 78,000%
Fatal and injury accidents 1 OL adjusted for
volunteer bias and overadjusted for re-
SPONSe blaS.....uuiiiiiiiennnnntrrnennnnnn, -- 54,000(a)

*p < .05.
(a)No probability calculated,




estimate of benefits (§$54,000) is two and one-half times the cost, and
sufficed to pay the costs for both males and females.
In summary, driver education appeared to reduce fatal and injury

accidents among females at a considerable savings in accident costs.

Driver education had little or no effect on accidents for males. The other
findings were less conclusive due to methodological limitations.
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CHAPTER 6 -
INTERVIEW OF HIGH AND LOW ACCIDENT SUBJECTS

In this chapter will be preserted the differences between high and
low accident subjects on the interview data, the intercorrelations among
variables which significantly differentiated between the groups, equations
indicating how well the variables discriminated between the groups, and
then results relating to drugs.

Biographical Differences

Due to limitations of space, only those questions which discriminated
between high and low accident subjects for either sex will be presented.
The interview questionnaire, coding scheme, and a table of means and standard
deviations for all variables are available upon requesE} Those interview -

-

questions and driver behavior sort items which significantly differentiated
between the high and lew accident groups for either sex, along with the
codes used, are presented in Exhibit 6. It should be noted that many of
the codes are opposite in direction to that of the name of the variatle,
~ so that care must bz exercised in interpreting the tables in this chapter.
Over 300 variables were tested for statistical significance, but only
a small proportion were found significant, and are presented here. Also,
simple t-tests were made for each variable between high and low accident
groups for each sex separately, and no protection level was used for the
number of tests. This method tends to capitzlize on chance, so that new
findings presented here should be considered tentative until replicated.
The means and standard deviations for males by accident group are
Ppresented in Table 132. The r i§ the point-biserial correlation between
group membership and the variable. The low accident group was coded 1,
the high accident group 2. It should be interpreted as an index of how )
well the variable discriminated between the two groups (discriminant func-
.tion), rather than as a correlation coefficient, since subjects with-an

— "™ . .intermediate number of accidents were not included in the interview phase.

Most of the r's were quite low, indicating that the biographical differences
between the groups on each variable were slight. The first three variables
in the table were defined in Chapter 2. Length of license gap was in-
e cluded in the tables even though it was not quite statistically signi-
ficant,
As compared to the low accident group: high accident males: (1) had
more convictions; (2) less often thought that old people drove too slowly;
; (3) drove more miles; (4) smoked more cigarettes; (5) less frequentiy_were
college students; (6) more frequently wanted to be a race car driver; (7
: began dating at an earlier age; (8) rated their driving skill at ages 16-17
' i’; lower; (9) completed less education; (10) played hooky in high school more
often; (11) had their own car with speed and custom accessories more often
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EXHIBIT 6

Interview Questions Which Significantly Differentiate Between
High and Low Accid2nt Subjects

01d people slow
Do you think most old people drive too slowly? 1. Yes 2. Mo

Has own motorcycle
Do you have one (motorcycle) now’ 1. Yes 2. No

Honk horn
How often do you honk your horn when another car cuts right in front
of you? 1. Very often 2. Often 3. Occasionally 4. Seldom
5. Never

g Drives sports car
What make, model, and year of car (truck or motorcycle) do you drive
most of the time? 0. Others 1. Sports cars and sporty cars such as
the AMX, Camaro, Cougar, Mustang, Barracuda, Firebird and Charger

Miles driven 12 months
How many miles did you drive in the past 12 months on public streets
and roads? Miles (thousands)

Miles driven life
How many miles have you driven since you started driving?
Miles (thousands)

. «C1garettes .
/ How many cigarettes do you smoke a day? Cigarettes
Clubs .
How many clubs or organizations do you belong to? Number

Felt like smashing N
During the past three months, have you ever gotten so mad you feit
like smashing something? 1. Yes 2. No

Student
Are vou a student? 1. Full time 2. Part .time 3. No

Race car driver .
How much would you like to be a race car driver? 1. Very much
2. Much 3. A little 4. Not at.all

Took driver training ;
Did you take on the “road training in high school? 1. No 2. Yes

Age began dating
- At what age did you begin dating? Age

Driving skill 16-17
How would you rate your driving skill when you were 16 to 17 years
0ld? 1. Poor 2. Average 3. Good 4. Very good 5. Excellent
Education
What is the highest grade you completed in school? Code number of
years after grade school.

Relations teachers
How well did you get along with your teachers in high school?
1. Very well 2. Ou1te well 3. Fairly well 4. Not well at all

- Play hooky ’ .
Did you play hooky. in high school? 1. Quite often 2. Only a few
times 3. Not at all .

ot
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EXHIBIT 6 (Continued)

Race car driver 16-17
When you were 16 to 17 years old, how much would you have liked to

be a race car driver? 1. Very much 2, Much 3. A little 4. Not
at alil

Own car 16

When you were 16 or 17 did you have your own car or motorcycle?
1. Yes 2. No

Speed accessories 16-17
Did anv of the cars or motorcycles you had when you were 16 or 17
have any speed accessories? 1. Yes 2. NXo (includes not having a car)

Custom accessories 16-17 )
Did any of them have any other custom azcessories? 1. Yes 2. No
(includes not having a car)

Relations parents
When you were 16 to 17 years old, how well did you get along with
your parents? 1. Very well 2. Quite well 3. Fairly well 4. Not
well at all

Parental approval

Did your parents approve of the group you hung around with when you
were a teenager? 1. Yes 2. No

Mothers temper

Dié your mother tend to lose her temper easily when vou were a child?
1. Yes 2. No -

Mother babied .
Ynen you were growing up, did your mother tend to baby you more than
most other children, about the same as other children, or less than
other children? 1. More 2. aAbout the same 3. Less

Time driaking
Over how long a period of time did you have these drinks?
Minutes (Question refers to the last time during the past
three months subject drove after drinking. If he had not driven ,
after drinking code 0)

Known marijuana smoker
Have you ever knowr anyone who smoked marijuana? 1. Yes 2. No

Trouble police after 20 i
Has any of this trouble (with the police) Leen since you were 20

years of age or older? 1. Yes 2. No (including never having been in
trouble)

Other accidents
Apart from traffic accidents in which you were driving, have you had
any other accidents of any kind in which you were injured, not counting
minor cuts, burns or bruises? 1. Yes 2. No

Number other accidents
Code number of other accidents, code 0 if no accidents.

Parents restrict

Parents suspended driving
If subject indicated Parents restricted driving, he was asked how.
0. Didn't suspend 1. Suspended driving
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EXHIBIT & {Conctiaued)

Number traffic accidents
How many traffic accidents have you had? ___ Number

Quasi-reportable accidents
In how many of these accidents was either someone injured or
total property damage exceeded one hundred dollars? Number

Cost
What was the total cost to all parties of all accident(s)
including property damage, medical expenses, settlements of law
suites, etc.? Dollars (hundreds)

At fault accidents
Of these accidents, how many were mostly your fault? Number

Improved 1

Has having beén in an accident affected your driving in any way?
X. No accidents 1. Yes*: 2. No

Frankness -
Did the respondent seem: 1. Frank and honest 2. Evasive or guarded
at least occasionally 3. Untruthful (Rated by the interviewer)

DMV problems - /
Did respondent indicate he thought he might be beiny interviewed
because of pecor driving record or other problems with DMV? 1. Yes
2. No (Rated by the interviewer)

Missed stop sign . . . . .
I have completely missed seeing a stop sign or traffic signai until
it was too late to stop. O. Not me 1. Me

Lrove worried
During the past 3 months, I have driven when I was worried.
0. Not me 1. Me

Attended races 16-17
then T was 16-17 years old, I attended a car or motorcycle racine
event. 0. Not me 1. Me

Drove think problems 16-17 .
When I was 16-17 years old, I sometimes would go for a drive alone
so I could think about some problem. 0. Not me 1. Me

Drove get away 16-17
When I was 16-17 years old, I sometimes would go for a drive by
myself just to get away from other people. 0. Not me 1. Me

Drove cool down 16-17
Wwhen I was 16-17 years old, I sometimes went for a drive alone to
blow off steam after an argument with someone. 0. Not me 1. Me

Enjoy winding roads 16-17 :
When I was 16-17 years old, I enjoyed driving on winding roads.
0. Not me 1. Me

Like drive 16-17
When 1 was 16-17 years old, I liked to drive. 0. Not me 1. Me

Drove recklessly 16-17
When I was 16-17 years old, I drove more recklessly than I should
have. 0. Not me7y1l. Me
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TABLE 132

Heans and Standard Deviation of Vgriables Which Significantly 0ifferentiate
Between High and Low Accident Males )

Variable Group Mean gzcggzign r p

Canv;ccions 1-4 years...... k g:gg %:gg 0.36 .00001
Accidents 1-4 years........ k g:gg g:?g 0.96 .00000
License gap 1-4 years...... ﬁ {g:ég 122:23 -0.14 05893
) Old people slow............ ﬁ i:ii 8:23 0.17 .01725
. . Niles driven 12 conths..... k {g:g; {g:g; 0.19 .00802
Miles driven Yife... ... . k 133132 ;;:gg 0.15 .03162
ot I T IR T B S
: Stedent. ... .oi..... ﬁ %:;g 8;53 0.23 ‘_.00178
Race car driver.........._. k %:Z; %:%g -0.18 .01118

Ace began dating........... ﬁ %2:32 {;Zi -0.23 00181 T B
friviog skill 16-17........ i 3 10 -0.18 .01249
Education.................. ﬁ z:g; {:gg -0.21 .00426
) Play hooky..,...o.oo..... . ﬁ %:g{ .g:;g -0.17 .02069
kace car driver 16-17...... ,1; %g: }§§ -0.22 .00311
Gt car 16-i7.............. ﬁ %:22 8223 -0.16 .02133
Speed accessories 16-12.... ﬁ {:ga g:zg -0.2], T .00637
) Custom accessories 16-17... ‘ ﬁ %:;z g:gg -0.18 01371
Relations parents........... 3 g:zg g:gg 0.16 .02639

Parental approval........., k %:g; 8:2; 0.20 .00618 ’
Mothers temper............. ﬁ i:ga 8;23 -0.18 .01051
i ¥other babied.............. ﬁ f:%; 3:9% -0.17 .01670
C
Tiwe drinking.............. i 1295 {églgg 0.15 .03587
Known marijuana smoker..... s %:é% g:;g -0.16 .02608
Trouble police after 20.... # {:3% gﬁgg -0.14 04754
Other accidents............ # {:gg 8;22 -0.21 .00409
Number other accidents..... ﬁ g:gz ?:52 0.17 .01939
Parents restrict........... # %:;2 g:gg -0.14 .04283
\
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TABLE 132 (Continued)
Means and Standard Deviation of Variables which Significantly Differentlate

S —

Variable Group Mean g::?g:;gn r P
Parents suspended driving.. 5 8:22 3:28 0.14 05263
Number traffic aceidents... 5 g:gg ?:gg 0.78 00860
Quasi-reportable aceidents. ﬁ 3:83 2:25 0.77 00000
COStevecrrnncnrasansancans ﬁ 2?:22 3?:;3 0.27 .00041
At fault acecidents......... ﬁ g:?; Q:ZZ 0.43 .00000
Icproved......... L 13 939 -0.36 .00005
DMV problems. ...... 5 1 EH -0.18 .013€3
Drove worried..ceccvnen.... k g:gg g::g 0.22 .09221
Attended races 16-17....... ; g:z; 8:22 0.15 .03962
Drové think problems 16-17. ﬁ 3;§§ 3:23 0.17 .01591
Drove get away 16-17....... ﬁ 352§ 8:28 0.19 00771
Drove winding roads 16-17.. g g:gg g:zg 0.15 04082
Drove recklessly 16-17..... ﬁ 3:;3 3:2g 0.19 .007568
Enterprising....o.iovea... ﬁ 3:32 8:22 0.19 00709
AgRressSive...oeeiiennenoadl k g:gg g:zg 0.20 00605
self disscrisfied.......... : 922 042 0.15 .03176
!
GeNErOUS.eemussecrssneaeesd 5 953 gigg 5.18 01253
Affectionate......,.ce-0eed 5 3;}2 g:gg 0.15 .03051
Lively.eeveeneeeenennnnennd ,I; 8:;% 8:’52 0.15 04075
Advent;tous.............:.- ﬁ g:g; g:gg 0.20 -00304
SenSItIVe.er.rrrrnrreornnss] 5 3:;3 3:33 0.23 .00184
Emotional.ee.eeeccecnnnn.n ﬁ g:gg g:gg 0.14 04798
MOdESE . uverrrrvenornnoess k 3;23 3;22 0.14 04554
Sophisticated...eceeveeesn k 8;§§ 3:23 0.20 .00573
Assertive.....ceeeuennnnns ﬁ 3;23 8;22 0.16 .02773
TOUBN. ¢ covunnrasenscennens ﬁ g:%g . 3:2% 0.1% .03176
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at ages 16-17; (12) got along iess well with their parents at ages 16-17;
(13) received less parental approval of the group they hung around with at
ages 16-17; (14) had mothers who lost her temper more easily and who
babied him movre; (15) the last time they drank before driving, they spent more
time drinking; (16) more frequently had known someone who smoked marijuana;
(17} vwere more frequently in trouble with the police after age 20; (18) had l’
. - more injury accidents, fot counting auto accidents in which they were driving;
(19) more frequently had their parents restrict their driving in some way
including suspension; (20) more frequently indicated that having been in
an ac¢cident kad improved their driving; (21) more frequently thought they
might be being interviewed because of Poor driving record; (22) more
frequently drove when worried, attended car races when 16-17, drove to
gzet away from other pedpie when 16-17, enjoyed driving on winding roads
" when 16-17, and drove recklessly wheu 16-17; (23) rated themselves (adjec-
tive sort) as more enterprising, aggressive, self-dissatisfied, generous,
, affectionate, lively, adventurous; sensitive, emctional, modest, sophisti-
cated, assertivafand tough.
High accident males were characterized by greater social deviancy,
higher exposure, greater involvement with cars when a teenager, and more
irwxless, more. emotionally involved driving when a teenager. -
Guestions about driving recklessly were also asked with reference to
the subjects' present driving. The only such items to significantly dif-
ferentiate between the groups was that the high accident subjects had driven
when they were worried more often than the low accident subjects. Several
of the items ,eferring Lo their driving 2t ages lo-17 differentiated between
the gxoups, such as the high accident Eubjects rating themselves as having
driven more recklessly. Thus, the high and low accident maies described
their present driving behavior as similar, although the high accident maies -
admitted to worse driving in the past. Although the high accident males -
reportcd tiice as many accidents in the year Drevious to the interview
(this year was not in the first four years of driving), the difference wzs
not quite statistically significant.
An attempt was mdde to interprec the adjectives as defining personality
s types of high accident males. At first examination of the correlation
watrix (Tsble 134) it appeared that there might be two types: (1) those
checking self-dissatisfied, sensitive, and emotional; anc (2) those checking
aggressive, adventurous, and tough. A cross-tabulation of the number of
adjectives checked in each of these two sets of adjectives is presente44
in Table 133. As can be seen, the results were quite contrary to the
hypothesis of two personality types. Forty-three subjects checked two or
more adjectives from both sets. Smaller numbers of subjects checked items }
mostly in one or the other set, while the smallest group checked few
in either set. The group checking two or more items from each set
reminds one of the findings of Brown & Berdie (19860) and Beamish & Malfetti
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TABLE 133
Number of Adjectives Checked in the Two Sets for Males

Number checked from Number checked from self- ~dissatisfied,
aggressive, adventurous, Sensitive and emoncnal
d -~
and tougz 0 1 ' 2 f 3 ol
] - !

) SO ! . L o 4
2 5 13 5 25
2 e e s 4 12 14 10 40
3 e e 1 € 16 3 26
All.. i, 7 24 43 21 95

(1962) that male accider:t and conviction involvement was correlated with
higher scores on the Psychopathic Deviate and Mania scales of the MMPI.
The adjectives, as well as the other differences, suggested that high
accident males reacted to their problems and difficulfies in life by
"acting- out,” and used the auto for that purpose .

The correlation matrix for those variables which significantly dif-
ferentiated between high and low accident males is presented in Table 134.
Most of the correlations among the independent variables were quite low.
Accidents 1-4 years and accident group correlated 0.96, so that it
mattered little which was used as a criterion measure. Approximately 40
high accident subjects (both sexes) reported fewer accidents (variable: number
of traffic accidents) than were on DMV records. For these subjects, the
value coded for number of :raific accident:s was the number from DMV records.
The intercorrelations among rke zaccident variables w re fairly high, but
gccident cost correlated only 0.27 with accident group, indicating they
were largely different measures.

The multiple regression equation (discriminant function) predicting
accident group from .the interview data is presented in Table 135, All regres-
sion equations in this chapter selected the variables to enter the equa-

‘tions from the pool of those variables which significantly differentiated

between the accident groups for that sex. The multiple R was 0.61, which was
probably spuriously high due to screenlng a large number of variables on a
small number of subjects, and would probably shrink considerably upon
cross-validation. The equations predicting accident group from the non-
driving related variables is ~resented in Table 136. The R was 0.58,
almost identical to the R for all significant variables.

The means and standard deviations for females are presented in Table
137. Compared to low accident females, high accident females: (1) had
more convictions; (2) had their own motorcycles more frequently; (3) honked
their horns less frequently when someone cut in front of them; (4) drove sport



Correlation Matrix of Variables
Between High and

TABLE 134

Which Significantly Differentiate
Low Accident Males

Variable
«u
2 2 5
o] [} L] =1 ~
. v 15 /] (=] —
variable > s > E K] w | &
< > 3 X o~ - 1) [ ~
) t [+9 [+] -4 - Q Eal
[aa] T L] e - > o -
t [} ] [ [o4 ~d o -
o - o h o o [ s | &
€ © 80 o > > » o %
o 15} o0 -4 bl bl ] [ [
-l o o a. 1 1 o 1] [ ]
& < 7] =1 o] O O o o [} &0 80
o L] ) L0 8' 1] =1 (3} '] [~
bl © [ © ] -] 19 7] 0 -l
> -l 7] -l 7] u (] O v >
[ u Q4 3] O — ~ ] po] Q 7] -l
o] (4] -l [4] - e | ol -l o [} Y] od
=] < 1 < =) X x &) n -4 < a
- >
Convictions 1-4 years...... 100
Accidents 1-4 years........ 371100
License gap 1-4 years...... -001 -12] 100 .
Accident group............. 36| 96} -141 100
Old people slow............ 09| 17} -12 17] 100
Miles driven 12 months..... 131 20] -10f 19| 13} 100
Miles driven life.......... 101 16f -07f 15] 09} ss) 100
Cigarettes............ . 07) 19{ 12| 18] -04] 02| 07! 100
tudent...............,....| 14 201 os| 23| -14| 10| 12] o9 100
Race car driver............ 114 -20{ o0s5]-18{ 07| -08{ -05 -15] -10{ 100
Age begac dating........... -19f-21}1 00| -23{ -00| -10{ -07 06} -09| -01] 100
Driving skill 16-17........ 1-17 -19}1-03]| -18| -14| 02| 10] -10 -10] -05| 04} 100
Education.................. =341 -21) -22} -214 -00{ -07] -04 =214 -38) 19) 14| 21
Play hooky........... ceeenn -191-16} -11] -17] -03| -10/ -02 =091 -04} 20| 15| o7
Race car driver 16-17...... -181-20} -05) <22} -03| -10] o03 -13} -12{ 63| o08] -02
Own car 16-17.............. <06 { -17] -10| ~16 | 05| - 14 | ~11 -02| -041 10| 16 -10
Speed accessories 16-17.... | -16 | -17 =03 -211-02|-13}-20| oz|-11} 11 10} -05
Custom accessories 16-17...]-09 | -16 02(-181-07)-01{-12|-06]-09| 12 13| -05
Relations parents.......... 191 19| 14] 16| 15| 08| -08] -00 -03}-00}-11} -18
Pavental approval...,...... 23 22} os] 20| os| 09]-03 12y 07 -11]-09] -13
Mothers temper............. =23 ]-231-00|-18|-00|-04{ 07 -09|-03| 07] 16 -01
Mothér babied.............. -051-17) 01)-17] 02 16} 04| 12 00} 07]-00 02
Time drinking.............. 10} 161 10} 15| o0 -01] o2 9] -04 | -11]-04 § -06
Known marijuana smoker..... -07 [ -13}-03}-16 | -03 | -06 ] -05 -}7 10] 16 09} 12
Trouble police after 20.... { -12 | -11 -12 | -14 §-02 | -02 | -01 | -13 ]| -05 121 o8] 10
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mal points are omi

.14 are statistically-significant at the .05 level. Deci-
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TABLE 134 (Continued)

Correlation Matrix of Variables Which Significantly Differentiate
Between High and Low Accident Males

Variable
. - -
' - ~ -t o
- 1 1) o~
~ ] O Q
® - - o 2] EAN
2 e - el &
Variable el a1 8] 3 o
v ol " c > o |.
) . o Y o @ o v c o
Ly o ———— > ~ o » ] lu [ b3 80 © v
ol - ] ] «© . a. Q B - 3 o
~ ] @ £ -9 R, =} - wd - ~t
Fa) © O V] (3] « L L X ol Qo
c X — v v n i © c 9 & y
[o] [ ) Q « (=3 -t DO -l
ol o « M ] S m o H g @
o K] 7] L4 <] -l 13} - Y k-] ~
o v o o u c o o c o
[ Fa) @ (] Lod L] @ £ L g 3 3
3l 2|l sl 51 &1 3| 9|=]le el el d
P=1 . ol 3 ) o 4 a | £ b £ V] £
Convictions 1-4 years......
Accidents 1-4 years........ ‘
License gap 1-4 years......
Accident group............. :;
- 01d people slow...z....c..s ;
Miles driven 12 months.....
Miles driven life..........
Cigarettes...... tesoessonons
. Student....... heeeabeeaeann
Race car driver............
Age began dating...... PR
Driviag skill 16~-17........
Education........ivviiinnns 100
Play hooky.........coeennn. 32| 100
Race car driver 16-17...... 24 321 100
Own car 16-17......... eaes 12 17| 23} 100
Speed accessories 16-17.... 04 26 27| 40] 100
Custom accessories 16-17... 05 13 24 53] 48] 100
Relations parentsS.......... -15¢ -16 | ~07| -14{ -12{ -11} 100
Parental approval.......... ~«19 1 -26| -13} 05| -11} -08} 40| 100
Mothers tempjr ............. 131 14} 04} 00 -01§ -04)] =30} -27 {100
Mother babled.............. -10{ 06 121 -03} 03] 04| 03] -03] 01 |100
; Time drinking........ eeenns -09}-11 -09] -06 | 03} -02{ 03{ 08 |-01 {-02 (100
Known marijuana smoker..... =07 14 22y 071 12]-.05) -05} -14| 06 |[-00}~19} 100
Trouble police after 20.... 11| 22 08 -03| 09} 02] -07| -12| 04 { O1|-11 11| 100

Note.--Correlations of + .14 are statistically significant at the .05 level. Decimal
points are omitted.
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TABLE 134 (Continued)

Correlation Matrix of Variables Which Significantly Differentiate
Between High and Low Accident Males

mal points are omitted.

Variable
[~}
N n r
R § 5
Variable > ] > g v ]
[ W ol O
T > < 2 ~ ey u c ~
L] ' o o 4 ~ o ol
-t i3 -t =] —t - > o ~—t
1 o] 2] c [~} ol L ~
o — o Y o ® Y o o
c aQ o0 o - > %) -l k4
o %] ' —t ol ol Q c ]
wd 2e ) e o N N 1o N o]
L c [/} c (o] o o o & < o0 &0
19) [} @« [} o [ c 19} Q c
-~ o) c e~ o. @ 7] N Q £ ol
> o o Ll [} [} o] o [} >
c 13 19) 13 el - - o0 3 19 Q ol
O Y] Lol 3] ~ wd od ) & Q oD 1Y
3] < = < | O x = < 0 [ < a
Other accidents............ -00 { -201 09} -21] -05}-13{-01]-02] 03| o4l 05| -00
Number other accidents..... =044 15| -091 17| o1{ to]-00] 09| -07] -06] -08| o6
Number traffic accidents... 32 81 -11] 78} 12 EB 19 } 24| 20! -21} -15] -21
|
Quasl-reportable accidents. | 28| 82} -15| 77! 14| 27 161 204 172 -»7] -15] -23
LGOSttt sees | 14} 2570 07| 27] -047| o07)-021] 24 12| -21 -05| -18
At fault accidents......... 351 51f -06f 49 o1f 1| 03| 29| 23| -16{ -16! -21
Drove worrled........ Neeeen 171 2471 -06) 221 o00f 15| o6 | 13| 06| -03] o1f o2
Attended races 16-17....... 07f 10§y 03} 15 o04] 11| o8| 07| -04| -25] -12] o0
Drove think problems 16-17. 071 18 o1} 17} -13] o4 |-02| 18| 15| -25/| -05) -09
brove get away 16-17....... -01] 19} 09f{ 19{ -03] 03 [-06| 20] 12 -331-06] -05
Drove winding roads 16-17.. | 15( 11| 07| 15| 03] -01{-07| 03 -17] -18 | -04{ 00
Drove recklessly 16-i7..... 221 17F 01y 19| 09 11 o5] 12| 12| -13| -09} -1%
Enterprising............... 08} 20} -05f 19} -03 ’\03 -08 {-02] -11} -01] -11| -00
Aggressive................. 171 19§ -05) 20| -04 bl 02 { 14 09} -15| -17] o8
Self dissatisfied.......... 09 17| -03| 15| 12| -03§-03} 11| o05] -01{ -02] -14
GenerousS....c.vvvevennn.. oo d 00 17f -02] 18f -01| 01| 08} o6 12| -05{ -10] o1
Affectionate............... 19 17§ -06f 15} o4 or| o8| o09] 16| 021 -11f -03
Lively.....coiiiiinnnnnnn. 19| 164 -08f 15] -01f 02| o6 | 09 2] -10 [ -04] -12
Adventurous........v....... A4 171 -03} 20 -05| 03| 07| o8| -06] -22| -14] -10
Sensitive.......... Ceeeeae 051 19| -04f 23} 06| -00}-17{-02{-07] -02.] -05| -00
Emotional.................. 07 13f -06| 14| -02|-01|-02] 09| 16" -08 | -10] -05
Modest.............ccvvu.... 04} 15f -06( 1&f o02] 04| 07 00} 11| -09 ] -07| -11
Sophisticated.............. 041 214 -031 20)] 02} o8} 18 06| 13} -14| 03} o5
Assertive.........v0uvunn. 221 18} 05y 16| 07]|-63]|-04f 10| 05| -081{-221 -01
Tough...oviiiiiineninnnnnnn, 16 | 13f -0717 15{ -03|-09{-041{ 01 13| o02]-08}f -11
Note.--Correlations of + .14 are statistically significant at the .05 level. Deci-




~176-

P TABLE 134 (Continued)

P Correlation Matrix of Variables Which Significantly Differentiate
Between High and Low Accident Males
/ Variable
T ~
~ ~ o
o~ Tl b s |
\]| ~ © — X |9
v 1 <] ©
O 0 15 &
Variable - 2 3 3 3 o o
0] Lol H c > ©
v [R ) Py o - c &
> ™~ o] 0 H H Qi < =4 ) Q
- — @ o o a a ] c 3 -
© N (] 0 1] (<% [ E -t ot - -t
b el (o) (Y] [3] < Q <L E 4 el o]
c X - (3] [4] L2} ¥ ] [ c H o,
o [ 0] (3] o o - £ -t (2]
ot 0 o u o o o @ u [ o
o £ 3 ] g oed N 14 e =} —
m o ) 5 I c ) o c £
7] > o @ o o @ | £ £ 8 3 3
2 « [4] c L] 7] - H ko Eod Q [o]
-l - ] 2 a. 3 ) ] o 0 ot c -
. w a ] » O o a = x [ % &
Other accidents............ -07| 20| o081 05 14 13} -07] -06 12} -05} -02| 05| 14
Number other accidents..... 10| -10| -12| -10|-16 ] -15} 06| 09| -12} 05| 04] -07} -0¢
Number traffic accidents...} -17| =13} -23| -10| -18{ -16 09| 24{ -17} -12 201 -16} -18
Quasi-reportatie accidents. | -13| -17} -17] -11{-16 | -10] 12 20} -174{ -08 13y -15) -17
. . COSE. i vvsnnennnnosssssonnns -22| -20} -21] 05]-11] -02| 04} 18; -04] -01 12§ -06] -15
At fault accidaents......... -16| -12{ -16] -051{ -19}{ -08( 04| 16§ -09} -02| 24| -11 <19
Drove worried.............. -03| -10f 01| -04}-15| -09| 13} 03| -05| -01} -01} 01| -09
! Attended races 16-17....... | -09| -26| -39| -16 | -26 | -32| 06 11| 08] 04| 15} -15| -08
. Drove think problems 16-17. | -11} -11| -21{ -16 | -15| -17] 05| 09} -10| -09] -03} -10| -05
Drove get away 15-17....... -13| -13] -33| -16 | -12{ -24}| 13] 13} -12| -17; 07 -13} -13
Drove winding roads 16-17.. 07| -08| -36} -05]-15}| -09] -04 10{ 04} -15 17| -231 -Gs
Drove recklessly 16-17..... -13| -18} -25] -22 | -20| -28| 22 19| -02) -09 11| -08] -07
Enterprising....... ceeeeees 09| 09| -10] -05| -02] -07} -09} -01f -04}| -09] -05} -01 34
Apgressive. . ... iieiinen s -07] -01} -23] -12§-12{ -11] 04} 02| -00} -07{ 061 -14f O3
Self dissatisfied.......... .| -0s{ -00] -01] -01§ 03} -10] 21} 09{ -14] 08| 02| -00] -:*
GeNerOUS.. ¢ .vovessnsssnnnss ’ :04 ool o4| -10| os| o1l] -06] 08| -10| -05; -00| 07] -C8
, Affectionate...oovevnnnnnns -10} -04} -00] oo0| o04{ 02| o0 12| -05| -09| 10} -11| 04
Lively........00 Ceceresens -04t -00| -12| o0f o05{ -01f -06f 03} -02| -07 11] -08] -06
AdVeNnLtUIOUS..cvessvsvsvnons -03| -16] -25| -17} -18]| -21] -07| -03] 01| -15| 14} -20f -1’
Sensitive:...civvernrennnnn 11 -05} -11} -06{ 05] -00f 05| 03] -10| -03 11] -25] -12
~ .
Emotional.......covueunns .| -06{ ~111 -10| -09}| -03{ -03] 08} 09| -03f -06] 03| -04} -16 .
ModeSt...cve.en soeoenoscnns -15| -0o0} 10f o6 03! o7| -08 09} -10| -02} -07} O} -06
Sophisticated.; ........... .| 10} 12| o1 -09f 03} -05| -11} 09 o8] -01| -02f -09; 08
» Assertive......oiuuuns ... | -15] -05| -13| -02{ 03| -06] 02| 11j -04 041 16§ -11 11
Tough.oeeevennns eeeesi ...} -08] o01] -02f -04} -08] -15| -031 09| -07| -06 11} 04] -13

Note.--Correlations of + .14 are statistically significant at the .05 level. Decimal
points are omitted. . '
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TABLE 134 (Continued)

Correlation Matrix of Variables Which Significantly Differentiate
Between High and Low Accident Males

Variable

Variable

Other accidents

Number other accidents
Number traffic accidents
Quasi-reportable accidents
At fault accidents

Drove worried

Attended races 16-17

Drove think problems 16-1%
Drove get away 16-17

Drove winding roads 16-17
Drove recklessly 16-17
Enterprising

Nurber rraffic accidents...
Quasi-reportable accidents. 88
32
68
24 17
Attended races 16-17 18 07
Drove think problems 16-1;. 24 23
Drove get away, 16-17 26 19 63
Drove wiading roads 16-17.. 16 05 20
Dro&e recklessly 16-17 23 181 24 . 29
Enterprising 1 23] 22 1-02] 10 01
fggressive 17 07| 15 22
ge’ - 15 U8 06 08
18 -10} o8 14
11 -04 | 03 ' 09
16 ,031 10 08
14 04] 13 17
14 09} 12 0 04
19 121 13 22
16 10 09 10
23 04] 11 08
-17 14 041 10 10
-13 12 06 | 06 06

Note.--Correlations of t .14 are statistically significant at the .05 level. Dpecimal
points are omitted. . .
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TARBLF 134 (Continued)
Correlation Matrix of Varizbles Which Significantly Differentiate |
Between High and Low Accident Males
Variable ‘
i
| 1
Variable i |
ol
e
] 0
ot Q Q@
& & w LYl
[ il ) =2 °
> w c [+ @ -~ v @
-t "] [ (<] 13 > 3] -~ >
] 4 3 -t 3 et c E ) wd
“ -] o] & ) &« « [+ & k] &
Sluw e l8 o S22 12]%]%
Sl 8|8 1312|5813 (5z]3
< | n 8 < ] < ] w 2 ) < =
) Other accidants............ .
Number other accidents..... !
Number traffic accidents...
Quasi-reportable accidents.
Co8C. vt rninnrnnnonnnnnns
At fault accidents......... :
L Drove worried.............. |
|
Attended races 16-17....... |
Drove think problems 16-17. '
Drove get away 16-17.......
Drove winding roads 16-17..
brove recklessly 16-17.....
Enterprising...............
Aggressive............... '.. 100
Self dissatisfied.......... -07 1 100
Generous......oo0vvunnennn. 051}-01]} 100
Affectionate............... 10] 06§ 20¢ 100
Lively.......coiivuinennnn. 29|-06} 18} 26| 100
Adventurous................ 29 1-07] 27} 10f 27 {100
Sensitive.................. <11} 19] 06 19} 02 §y 05]100
Emotional.................. 04] 21]|-00f 17] -02 E*O& 37 {100
L LY -19§ 05| 16| 17{-11)} ¢ | o6 | o8| 100
Sophisticated.............. 07 1-02% 23) 11§ 02§ o4 | o4 02§ 19| 100
Assertive.............:....] 21{-02| 10] 17| o8 | 12] o2 }-06] o02{ 14| 100
Tough. coenieennnenenennenns 24 1-02 0l ¥ -06 16 19 1-10} 07 03] -02 0Z] 100
Note.--Correlations of + .14 are statistically'significant at the .05 level. Deci-
mal points are omitted.
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TABLE 135

Regression Equations (Beta Coefficients) for Predicting
Accident Group From Interview Data for Males

Sex Equation

Male .
Accldent group = 0.24 Student +0.22 Sensitive +0.19 Enterprising +0.18
0ld peoﬁle slow +0.14 Drove worried +0.12 Parental appro-
val -0.14 Age began dating -0.18 Mother habied -0.1l4
- ~ Other accidents +0.14 Cigarettes +0.14 Miles driven life

. TABLE 136

Regression Equations (Beta Coefficients) for Predicting Accident
Group from Non-Driving Interview Datas for Males

Sex Equat.on

Male .
Accident group = 0.14 Cigarettes +0.17 Student -0.14 age began dating
~0.16 Education +0.14 Relations parents -0.20 Mother
babled -0.18 Other accidents +0.15 Enterprising ’

+0.23 Sensitive 40.16 Sophisticated

cars more frequently; (5) drove more miles in their lifetime; (6) belonged
to more clubs; (7) felt like smashing things less frequently; (8) took
behind~the-wheel driver training less frequently; (9) had poorer relations
with their teachers in high school; (10) Played hooky more often in high
school; (11) received less parental apbroval of their friends; (12) had
their parents restrict and suspend their driving more frequently; (13) -
improved their driving more because they had been in an accident; (14)

-appeared to the interviewer to be less frank and honesty. (15) more frequently

reported missing seeing a stop sign until it was too late; (16) when 16-17
years of age more frequently attended car races y drove to thir% about
problems, drove to get away from other people; drove to cool down after an
argument with someone, enjoyed driving on winding roads, liked to drive,
and admitted driving reckléésly; and (17) described themselves as more con-
ventional, persevering, polished, self-controlled, friendly, decisive,
orderly, sophisticated, and less frank.
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TABLE 137

. Means and Standard Deviation of Variables Which Significantly Differentiate
Between High and Low Accident Females

Variable Group Mean g;::g?::gn r p
Cuavictions l~4 vears...... ;; ?:Zg i:gg 0.32 G001
A.cidents 1-4 years....... . :{‘ g?g gg? 0.94 90000
was own motoreyele..... heea }I; {32 ggg -0.13 L0406
Hoak horn....o.ovnennnnnnn. H 33 153 :0.16 -00906
trives sportg Car.eecucnnnn ll{‘ gg ggg 0.15 .01426
.~
Niles driven 1ife.:...\.\.... L 3834 35 0.16 .00982
Flubs.. i ﬁ 022 | 13 0.13 .03459
Felt like smashing........ . {; {‘5'; ; ggg 0.13 .03149
Took driver training....... i 1% 0150 - -0.12 04545
Relations teachers......... ll{‘ %gz 8;8 0.18 .00548
Piar booky. . evinieonn. ’ :{‘ %g; ‘ 865; -0.15 .01335
:'.n\m.?!. approval.......... {{‘ {g‘r{ gzl{ 0.20 00164
farents restrict....... e !I; %32 ggg -0.22 .00071
suspended driving......... . ﬁ g%g 8_2(5) o-_zg .00071
Sumber traffic”accidents - . {{‘ gg% ggg 0.78 .00000
Quasi-reportable accidents. L‘ ?%2 3%3 0.76 ".00000
Cost..... et i 2.9 8:7;::{2 0.19 .00283
At fault accidents......... h ggg ggﬁ 0.49 .00000
Improved....c.vveivinennens :i %:2:7, g:gg -0.22 .00343
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Between High and Low Accident Females

N A TABLE 137 (Continued)
Means and Standard Deviation of Variables Which Significantly Differentiate

B

Variable -Group Mean ggiggiign r A-F-‘r p
Frankness..f...........1... ,ﬁ };gg . g:%g *0.13 .03605
Missed stop sign.t...:..... ﬁ g:zg' 8:23 0.14 02676
Agéended races 16-17...:...Aq 5 g:zg g:gg 0.19 ‘.00319
driven chink probl;m 16-17. ; g:zg g:gg 0.24 .00025
Brove gcc<away 16-17....... ﬁ g:gg 8;28 0.16 .01074
Brove cool dowa 16-17...... !l{' 3%5 8:2% 0.15 01611

= gnjoy winding roads 16-17.. ﬁ 3:;2 0:2; 0.20 .00160
Like -drive 16-17........... }; i 8:3} 8:%3 0.13 .03169
brove recklessly 16-17i°°°° >§ g:gg g:gg C.26 .00030
Conventional....ve.uueusnas 'ﬁ g:?g g:gg 0.13 .03847
lbrsevering.......:.:;....; - vﬁ g:gg g:gg 0.15 .01876
Polizhed.oooiiinnnnnnnnsnl ﬁ g:%g g:zg 0.18 .00473
Frank..o.ooeeiennienennnnsd 5 g:gg g:z; -0.14 .02923
Self controlled............ ﬁ g:gg 8:38 0.13 .03351
Friendly...ooriiininncnnnnns ﬁ g:gg g:%g 0.13 .03741
DecisSive..iiiiieeicennnnnd) ﬁ ggg 82? 0.19 .00295
0rderly.e.eeeneeennenennnnesd k .g:gz 8:22 0.12 .04619
Sophisticated....o.veves.. ; g:%g 8:2? 0.15 .01519
License gap 1-4 years..... ﬁ %}.Igg' ‘%3:3% -0.10 .12222




With the exception of the adjective self-description, the results were
| similar to those for males, although there were fewer significant differ-
‘ ' ~ ences for females. The only adjective both sexes used to descrite chemselves
r v1s “sophisticated.' High accident females described themselves. rather
‘ - favorably. It is interesting that both the subjécts themselves, as well as
g the interviewers, rated the high accident females s being less frank than
} the low accident females.
The correlation matrix is presented in Table 138&: The results were
L. ‘ similar to those for males. ‘ '
. ’ The multiple regres§ion equation predicting accident group is preseﬁted
: in Table 139. The R.wasi0.54. The equation using only non-driving predic .
tors is presented in Table 140. The R was 0.41 whizh is considerably
lower than that for the preceding equétion. »

. . In summary, the results provide some.support for the Stereotype of )
the reckless teen age driver, whose driving improves after a few vears -
experience. :
Drugs

In this section will be presented data on the responses to items
dealing with marijuana and alcohel.

The question'was askéd, "Have you ever known anyone who smoked mari-
juana?" Eighty-six percent responded that they had. The 86 percent were
further asked, 'Did they ever describe any effect or lack of effect of
smoking marijuana on their driving?" Forty-two percent (160 subjects) re-
ported an effect. Tne responses of these 160 subjects were classified accord-
ing to the.iype of effect. The percentage of these 160 subjects who men-
tioned each type of effect is presented in Tabie 141. Subjects could be
counted in more than one category, so the total percent does not add tc luu.
Slowed reactions, spatial distortions, and time and speec¢ distortions were
the most common reported effects of smoking marijuana on driving,

" The question was asked, 'During the past three months have you ever
driven after you had been drinking?" Seventy-one percent of the males and
32 percent of the females answered yes. The question was then asked of
those who had drunk before driving, "The last time you did, how many drinks
did you have?'" The average number was 4.93 for males and 2.57 for females.
The last question was '"Over how long a period did you have these drinks?'
The averages were 199 minutes for males and 184 minutes for females. These
results indicated that males averaged a higher blood alcohol concentration
when driving than females.

s




TABLE 138 . a

- ) Correlation Matrix of Variables which Significantly Differentiate
Between High and Low Accide t Females -

v-q.oxf

toT S Variable
——
BRI S
i
}
] ¥ 0n
" I oL
- «Q o @ c
o W o @ o ~ ]
. > < EN - o c s I
i o [3] w ~ o
Variable T - ES - < o Rt
t t a o ~ ~ ] P [3]
- ! - = - 3 H @ N q o <
t o o} Q c e ]
] ~ a N & o 7] n o
c [ ] o o > 1] .
0- ] o0 E c o ~ (1] > 7] had
-4 o o L L Lo £ -~ c
o c o c c ] (] ~ - ]
%] [ ®» (7] x L 7] — o b
~ ° c.] © o [ [ [} o
> b ] ~ K4 > [ 8 o 3 ©
c [4] (3] - » c bl -4 2 — [+] Ll
o] [ ~ [34 o 2] - Rl -t [1] ¢} [
(8] < -1 < x x A x (8] $= [ ] [

- i Convictions 1-4 years......| 100 .
Accidents—T=4\years........| 30/} 100 -
License gap 1-4 years......| -03| -1¢{ 100
Accident group.............| 32! 94 -10] 100
Has own motorcycle..... ...| -04| -15] o01{ -13] 100
Honk horn.................. 03 16 } -06 16| -07 ] 100
Drives hot car.............} =00} 21} -01 151 -07] 00/ 100
Miles driven life.......... 31 18 01 16| -01)-03} 07} 100
Clubs.....u......h......... 11 10| -06 131 -03} -05| 02 11| 100
Felt like smashitg.........| -03 12 04 13] -06 08| -041} -03 02| 100 .
Took driver training.......| -10] -11} -08} -12| -12 -01| 01} -05{ -06| 081} 100 -
Relations teachers......... 11 17 04 18] -01| 07} -06 09} -05} -14 | -13| 100
. Play hooky.....coevinunen..| =26 -16 -10y -15{ -03 13} 03} -15 07 14 11| -32
’ * Parental approval..........| "17| 22| 03| 20].02]-02] 00| 22 -137 -05] -07] - 30
Number traffic accidents..,| 25| 83] -12 78f -121 101 11| 16| o8§ 12{ -12} 15
Ouasi-reportable accidents. 26f 79} -10 73 =221 11} 19 3 06} 09] -02 11
COSt.vnnisreenannsennaeanns -09 17] -041 " 19] -01] -14} 01 073 -05¢ -06 04 " 05
At fault accidents......... 24 57} -08 491 -06{ 09f 06 04f 06| 00| ~05 08 ' -
Missed stop sign........... 1o 14] -03 14 05] 02f 02 09| 03§ 03| -04 18
Attended races 16-17.......} 14 16} 10] 19f -02} -01 07} 18§ 03} -07| -11} 15
Driven think p;oblem 16-17, 18} 25| -03 241 -01 00].03 10} 03] -08}{ -04 08
Drove get away 16-17.......} "22| 18] os5] 16 =021 071 08y 13} -05{ -17| -07| 13
Drove cool down 16-17......| - 06 16] -01 15 09} -05{ 00 03 08¢ -07| -06 04
Enjoy winding roads 16-17.. 16 23 00 20| -19] 09} o5 18 ~05] -15] -01 13
Like drive 16-17........... 06 14} 06 13} -05] -03} o8 081 -00( -20 04 07
Drove recklessly 16-17..... 18 26! -02 24| -06 04, 08 09 00| -06| ~04 20
Conventional.............., 00] 13| -04 13} -07| -00f o5} -03} o02] o09{ oe] -04 ~
Persevering.........0uv.... 06 15¢ -02 15| -13{ o05] -01 06 01} o07{ o5] 03
Polished..........ccovuuun. 04 15] -03 18 10} -05 10 01 16 041 -17] -12
Frank........covvievennna] =111 -11 12} -14| -05 01 03t -08 05f -06 00 07
Self controlled............1 03] 14} -c1] 13| os] o9| -04] o07] o4 151 -03] -14
Friendly.........covvunnn.. 07 12§ -00 13] o04] 03] o5 0z| -12 13 01 01
- Decisive...................}. 10]_19] -03 19] -07| -01f o4 08 16] -04 01 03
Orderly..........c0000uvee.| -02 11 03 121 01] 09} o03} -03] -07 12} -09 04
Scphisticated........c..... 06] 17 00 151 10§ o2 11 02 05} -01] -12] -06

Note.--Correlations of 1 .12 are statistically significant at the .05 level. peci-
mal points are omitted,
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¥ * 7 TABLE 138 (Continued)
\ Correlation Matrix of Variables Which Significantly Differentiate .
. Between High and Low Accident Females
Variable
L] ~ . ’
o - ~
0 c ] =
o [ 0 W
[ © [ (o)
[ ] ~ -
| o [ ~ E ~ -
' wl 13 -t U -4 (] v
- - ~l3° 3 O - IO IR
i Variable a s | o clec |=|o {2 ~] §
| . > - I &t u c Y
VA - Sta e 1813 «
a. w“ o (33 133 & 2 © c
a | w Y I a o c © o
> |'w ] o o 0 - o - e
X N [-9 o =g o [ [
sz lol® sledzl= e8] s
£ o N ] 2 © 'g c ©
[~ Q Ll ) (.3 c Q ] Q >
> o 2 m o % © a > > > o
slElE|3lgl=]a 8218 ]¢8!2
2. B z &8 < g < e ia a w
- Convictions 1-4 years..,...
Accidents 1-4 years........ . : -
License gap 1-4 years...... -
B Accident group.......... e
Has own motorcycle......... - -
Honk horn......e.cv00uvunen.
Drives hot car.............
Miles driven life..........
Clubs......co.vven... eeee.
Felt like smashing ......... .
. - Took driver training....... &
- ’ Relations teachers.........
Play hooky....ovveveennnnn. 100
Parental approval.,........ -40] 100
Number traffic accidents...| -07 19 |- 100
Quasi-reportable accidents.| -07| 25{ 77| 100 R
Cost....... ceeeeenenae veeeo) ~09) O05) 141 211 100
At fault accidents......... -02{ 09{ 66] 51| 14} 100 )
Missed stop sign........... -01} 06| 11} o05] -02] 09| 100 1
Attended races 16-17....... -27| 18{ 13| 14| oo 10| o5]|100
Driven think problem 16-17.{ -10| 04| 18] 29{ -00f 10/ o02] o9} 100
. Drove get away 16-17....... -4} 03} 11| 17{ -03] 11}|. 03| 17| 60 100
Drove cool down 16-17...... -13| 10| 11§ 12 -o1] 13| oo| 14} 45{ 37{ 100 }
Enjoy winding roads 16-17..|"-16| 14] 17f 20] -03] 12| o8{ 12f 27! 26| 14 100
Like drive 16-17.......... -] -15( 10| 16| 16} o5} o8] o3| 13| 13| 16| o7 10
Drove recklessly 16-17..... -30] 21} 20| 26| o8] 18] 04| 30] 19| 23| 27 22
Conventjonal......... veeene -05| -04{ o8] o7 05] o7] 03| 11| o04{ -00| -02} -10
Persevering. (PPN Pereereens -00 02 11 11 06 11 01]-12] -01§ -05| -02| -00
Polished..........c..00.. ».] -05{ 00} 16| 13| o02f o6| -04}. 02] 09¢% -00| 07 06 T
Frank.......covevveennnenns -03{ -05}) -13] -11} ~02} -02]| -03] -02]| -04 02 0} 08
Self controlled............ 13] o4| 08} 03| o3} os{ o1}|-06) -01]-02] -05] o1 -
Friendly.....o.vvveeennnnn. -021 06| 121 o7| o3} 11{ -02} 11| -03| o1l -o0| -00
Decisive.....c.cvvirveneen.. -10y 11} 17| 18] o05f] 14} o4| os| 12] o8] o4 09
Orderly....c..civerinnnenns -04 10 14 10 071 04} -07 08) -05| -08§ -10} -04
Sophisticated.............. -09| 04 17 101 ~03| o8} -03} o1} 14] 12 00} -00
Note.-~Correlations of t+ .12 are statistically significant at the .05 level. Deci-
wal points are omit:e
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TABLE 138 (Continued)

Correlation Matrix of variables which Significantly Differentiate
Between High and Low Accident Females
i
.

Varirble

F

Variagle

Drove recklessly 16-17

Like drive 16-17
Conventional
Persevering
Poliéhed

Trank

Self controlled
Friendlv
Decisive

Orderly
Sophisticated

Convictions 1-4 years......
Accidents 1-4 years?...... .
License gap 1-4 years......
Accident group.............
* Has own motoreycle.........

Honk horn...... Creiraaeaa. .

Felt like smashing...,.....
Took driver training.....

Relations teachers.........
Play hooky...........u.....
Parental approvalt.........
Number traffic accidents..,
Quasi-reportable accidents.

Missed stop sign...........

Attended races 16-17.......

- - Driven think problem 16-17.

Drove get away 16-17...... .

brove cosl down 16-17..... .

Esjoy winding roads 16-17..

. Like drive 16-17...........] 100

Drove recklessly 16-17..... 13] 100

Conventional............... 07 04 100

s Persevering................| -18 -07} 14} 100

Polished.................A. 04 -05] 09 o02{ 100

Frask......................] -05 -09] -11} -02 01| 100
Self controlled............] -09] -01] o8| o4 07} -05| 100} -

Friendly........... ceresaen 08f 02| o6 03] -06{ o01{ o1] 100

Decisive................... 081 o09f 11| 25| o7} 13f 1s] 11! 100

Orderlyl............,...... -01 01 19 04 07 00 13 03 05} 100

Sophisticated..............| o4 -03 16 03] 4s| ‘05| 11| -18] 1 06 100

Note.--Correlations of 4+ .12 are statistically significant at the .05 level.
Decimal points are omitted.
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TABLE 139 —

Regression Equations (Beta Coefficients) for Predicting
Accident Group From Interview Data for Females

Sex

. Equation

Female

Accident group = 0.18 Drove think problems (16-17) +0.14 Drove recklcssly

(16-17) +0.14 Polished +0.15 Honk horn +0.13 Patental
approval 4+0.17 Felt 1like smashing +0.15 Persevéring +0 13
Clubs +0.12 Like drive (16-17) +0.13 Drives hot car +0.1}
Relations' teachers -0.11 Frank

TABLE 140 -

Regression Equations (Beta Coefficients) for Predicting Accident
Group from Non-Driving Interview Data for Females

Sex

Equation

Female

Accident group = 0.16 Felt like smashing +0.19 Relations teachers 40.13

Parental approval +0.18 Polished -0.15 Frank +0.18
Decisivz

TABLE 141

Percentage of Subjects Mencidning an Effect of

Smoking Marijuana on Driving

(Based only on subjects mentioning an effect)

Effect ’ Percent

Slowed reactionS. . ceeeeeerunennennnnnnns feehesensenean - 30.0
SPAtIal ALSEOrLLONS v ,yuneennnnrarennessennnnnnenennn... 20.0
Time and speed distortions......... t et teettte e eeen 19.4
Warped judgment..... TR et eeeeraeenreann . 14.4
I1lusions and hallucinationS...........veeenuursvunn.... 13.8
Decreased attention and concentration..... Ceeeeraeraea . 12.5
Decreased anxiety.......... cesecer e eees e teeeseneetseenn 10.0
Diffuse mental confusion and disorientation............. 9.4
Decreased psychomotor control and coordination.......... 8.8
Increased aggression and hostility................ e 5.6
Kinesthetic distortion.............. teeeterectteasteenns 3.8
Indecisiveness and passivity.......ovvvvvunnrinnnnnn.. 3.1
.5

.5

N o
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'CHAPTER 7
SUMMARY AND CONCLUSIONS

In this chapter we shall review the major findings, compare them with

past research, indicate further research needed, and consider possible
applications of the findings.

Some previous research will not be considered here for various reasons.
In some of the research previously reviewed, no correlation was found
between certain variables and driver record, although these variables had
statistically significant correlations in the present study. In many '
vf these studies the sample sizes were too small to detect low correlaticns
25 being statistically significant. The results of the present, more stat-
isticaily powerful research are therefore more definitive. ln other studies
the research was limited to various subgroups, such as traffic-violators
or college students. No comwent will be made on any differences in the
findings between such studies and the present study, because such differ-
ences mav reflect real differences between the population and sub-popu-
lations involved, and are thus not necessarily in conflict. ]

The findings regarding driver record were in general agreement with
previous California research on drivers of all ages (California Department
of Motor Vehicles, 1964-1967). The results wich respect to the longitu-
dinal year to year trends in driver record were also consistent with a
previous California cross-sectional study (Ferdur, Peck, & Coppin, 1967).

There were few accidents or convictions prior to licensing. The
conviction rate adjusted for mileage either increased or remained constant -
during the first three years of driving, then decreased during Fheifourth
vear of driving., This finding is in genera) agreement with Brezina, (1%969)
and Pelz & schuman (1970a, 1970b). The average number of accidents showed
little chanece in the first four years of driving. The present results support
the findings of the Teen-aged Driver study (Ferdun, Peck, % Coppin, 1967) in
that the differences between the accident means of 16-17 year olds and 18-1v
vedr olds do aot - -rt increasing the licensing age. The accident rate
adjusted for mileage decreased with increasing experience. The result for
accidents is ir apgreement with Brezina (1969), but in conflict with the
the results of Schuman, Pelz, Ehrlich, & Selzer (1967), and Pelz & Schuman,
(1968, 1970a, 1970b), who found that the accident rate increased until 19
years of age then decreased. It is difficult to determine whether or not
this difference represented a real difference in the populations, or was a
reflection of methodological differences between the studies. It would be
interesting to see the results of a replication of the present longitudinal
study in Michigan. The main practical application of this finding relates
to the retraining of young drivers. Pelz and Schuman have developed a
retraining course which they are administering in the senior year of high
school, on the basis of the peak in accidents at age 19. The practically
flat mean accident curves and the decreasing accidents per mile over
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vears found in the present study would ‘indicate that any additional train-

ing for California young drivers should be given either in the initial

driver training course, or, for a retraining course, as soon after licensing
as the person could be expected to have gained a reasonable amount of
experience, say six months to a year.

The discrepancy between the accident and conviction trends, and the
increase in mileage across years without a corresponding increase in acci-
dents, provide evidence that young drivers learn a great deal about acci-
dent avoidance with increasing practice, but seem to show little change
in attitudes toward the traffic laws until their fourth year of driving.

In this study, no changes were found in the severity of accidents
with igcreasing experience, contrary to the findings of Pelz and Schuman
referenced above. Again, it is not possible to determine whether this re-
flects methodological differences in the studies or real differences in
the populations. The year-to-year trends for accident types generally
paralleled those for total accidents. The trends for most violation t..es

" paralleled that for convictions. Speed was the most common type of vio-

lation, and also the violation most frequently involved in fatal ap# iajury
accidents. These two facts do not necessarily imply thar speedirs is
the most dangerous’vinlation, since the fact that speedins is .he¢ nost
frequent violation would tend to result in its occurrinp in c¢oniunction
with an accident (Harrington & McBride, 1970). ’

The main finding for violation types was that females appeared to
have particular difficulty with right-of-way violations in their first year
of driving, suggesting that this might Le an area for further investigation
and work by driver educators. On a per mile basis, females of all ages had
a higher rate of right-of-way violations, and a higher rate of fatal and
injufy accidents involving rig- t-ofeway violations, than males (Harrington

& McBride, 1970). In the present study, right-of-way violations accounted

for 6-7 percent of all moving violations, but accounted for 20 percent of
the violations connected with fatal and injury accidents, suggesting that
the courts, the police, and driver educators might attempt to place more
emphasis on this area. Traffic engineering has contributed to a reduction
of right-of-way accidents by separate turn signal phases, freeways, etc.

. Sex differences in the characteristics of fatal and 1injury accidents
reflected: (1) differences in exposure, (2) males' greater risk taking
and reckless dviving, and (3) males' driving older vehicles.

There were marked changes in the characteristics of fatal and injury
accidents during the first four years of driving. Some changes reflected
changes in exposure, such as {i) increased percentages over the years on
freeways and highways, (2) increased pevcentages at night, (%) decreased
percentages in the afternoon, and (4) an increased percentage in higher
speed zones. Other changes indicated an improvement in driving: (1) a
decreasing percentage of single vehicle accidents, and (2) a decreasing
percentage involving traffic violations.

The most dramatic ditferences were found between single vehicle and
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multiple vehicle accidents. Some of the differences which appeared to

be causal in nature were that a greater percentage of single vehicle
accidents were at night, on other than straight-level roads, involved
speeding, involved defective physical conditions, involved drinking, and
involved defective vehicles. Various combinations of these factors encom-
passed the most typical single vehicle accidents. A

These findings for accident characteristics wetre generally consistent
with the research reviewed in Chapter 3, as well as with California High-
way Patrol (annual), New York Department of Motor Vehicles (1964a), and
Washington State Patrr .,967). \

The number of DMV suspensions, revocations and probations increased
with increasing driving experience and the consequent accumulation of
accidents and convictions. Court suspensions decreased across years as
the subjects moved from juvenile to adult court. License gaps increased
in the third year when most original licenses expired.

During the period of DMV Suspensions and Revocations, 32 percent of
males had accidents or received traffic convictions. This indicated that
the majority of males with such suspensions and revocations probably con-
tinued to drive. Means should be developed to make such actions more
effective in removing drivers from the road.

Those with court suspensions and DMV Suspensions/Revocations had
slightly higher conviction rates and lower accident rates during the term
of the suspension/revocation, than did the total population of drivers.
The lower accident rate may have reflected failure to report accidents by
those suspended or revoked in order to prevent detection of their illegal
driving. Most (63 percent) of those receiving traffic convictions during
the period of suspension or revocation were not convicted for driving with-.
out a valid license. This suggests the need for improvement in DMV, court,
and police procedures in these matters.

" e results for DMV suspension/revocation were generally consistent
with previous California research (Califotnia Depariment of Motor Vehicles,
1966; Coppin & van Oldenbeek, 1962, 1965) .

The results for predicting acgidenfs from other driver record data
were consistent with those for drivers of all ages (California Department of
Motor Vehiclés, 1964-1967). Convictions 1-4 years was the best concurrent
predictor of accidents l-4 years, being 0.29 for males and 0.26 for females.
Adding types of violations and origiral license data to the regression
equations increased the multiple R only slightly. Convictions 1-2 years
and Length of License Gap 1-4 years were the best driver record predictors
of Accidents 3-4 years, but the correlatio..s were quite low, all being
less than 0.12. The multiple correlations for predicting Accidents 3-4
from prior driver record were 0.16 for males and 0.14 for females which
were double the correlations with Convictions 1-2 years. Predicting Acci-
dents 3-4 years from Types of Violations 1-2 years yielded multiple corre-
lations significantly higher than the simple correlation with Convictions
1-2 years indicating that an optimal point system was superior to a simple

~
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counting of convictions. Both this study and Part 8§ of rhe California
Driver Record Study found that a simple counting of convictions sufficed
for concurrent "prediction." The present results are the more valid, in-
asmuch as they invelve true (future) prediction. 1In sumnary, future acci-
dents can be predicted to only a slight degree from previous driver record.

Convictions could be predicted to a moderate degree from previous driver
record data. )

.

The correlations of biographical variables with Accidents 1.4 years
were unjformly low. The highest correlations werc with citizenship grade,
=0.153 fer males and -0.123 for females, indicating that those with good
grades had fewer accidents. Poor school adjustment, pcor academic ackieve-
ment, high mileage, and number of cigarettes smoked were among the best
predictors of accidents. In most instances, less sociaily desirable bio-
graphical characteristics were associated with higher accident frequencies.
A man drives as he lises. The preceding results are in general agrcement
with the findings of the previous research presented i{n Chapter 1. .

The multiple correlations of biographical variables with accidents
1-4 years were 0.25 for males and 0.23 for females. When the “iographical
variables were restricted to non-driving variables that could have been
measured prior to driving began, the multiple R's shrank to 0.19 for males
and 0.21 for females. These correlations were considered too low for most
practical individual prediction, such as licensing drivers or determining
those in need of additional or special driver training. Predicting Accidents
"3-4 years from biographical data, Convictions 1-2 years, and other driver
record data also yielded disappointing results, with R's of 0.22 for males
and 0.19 for females. The poor predictability of accidents is consistent
with previous research. A higher degree of pradictability had been hoped
for on the basis of the high accident rate of teen-agers, and the hypothe-
sized relation of this high rate to poor attitudes, thrill-seeking and
reckless driving. One possible explanation for the present results was
that any greater degree of predictability due to the factors just mentioned
was counterbalanced by the role of inexperience, which w:s otviously a
factor for all beginning drivers. Another limiting factor was th2? unre-
liability of the criterion measure.

Although the degree to which accidents could be predicted from bio-
graphical data was too low for most practical purposes, actuarial pradic-
tion, or the prediction of group means would be feasible, for example, in
the setting of insurance rates. The present results support che practice
of giving discounts to those with good grades, rather than to thnse with
driver education or training, since grade point average was found to be a
far better predictor.

The results were similar for prediction of Convictions 1-4 years, but
the correlations were much higher. Citizenship grade was also the best
predictor of convictions, with correlations of -0.436 for males and -0.264
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for females. The multiple correlations using all biographical variables
‘as predictors were 0.60 for males and 0.42 for females. The correlations
between Convictions 3-4 years and Convictions 1-2 years were 0.40. for
males and 0.25 for females. Thus, convictions are predictable to a mod-
erately high degree, considering the limited reliability of the criterion
measure,

.= ---Citizenship Grade, a rating by teachers, was the best predictor of
driver record. Several other studies reviewed in the Introduction also
found evidence that teachers were able to predict driving behavior (Bra-
zell, 1962; Kenel, 1967; Harrington, 1970) - Since "a man drives as he
lives," it would seem one way to predict driving behavior would be

to ask the person himself, and those who know him best, such as his teachers,
parents and friends, what kind of a person he is. These considerations
‘suggest the desirability of more research with ratings such as Citizenship
Grade. : -

For those with fatal and injury accidents, the characteristics sur- )
rounding their first such accident.were of no Practical value in predicting
future accidents and convicticds. “This is believed to be a new finding,
There was also little correlation between biographical variables and acci-
dent characteristics. There were low intercorrelations among the acci-
dent characteristics, except that single vehicle accidents happened under
fairly specific circumstances, described previously.

Miscellaneous driving variables such as mileage, seat belt usage,

and year own car were only predictable from biographical data to a tow

or moderate degree. These findings suggest the possibility that driving
behavior is a fairly indepéndent dimension of human behavior.

A As in host of previous research cited in Chapter 1, those taking
behind-the-wheel driver training were found to have moderately better
accident and conviction records during their first year of driving than
those without such training. After the first year of driving there were -
no differences in accident history between the two groups, with the excep-
tion of the fourth year for females. Also, as in previous research, there
“were found to be differences between the groups on a number of biographical
variables, indicating significant selection and volunteer biases. Those
taking -driver training, compared to those without formal training, had
taken classroom driver education more often, dropped out of high school
less often, and had more socially desirable biographical charactegistics, .
to a moderate degree. The relationship between these biases was such

that the driver training group would be expected to have fewer accidents
and convictions solely on the basis of their superior personal character-
istics. An attempt was made to Statistically adjust (analysis of éovariance)
the accident and conviction means to rtemove the effects of the differences
in personal characteristics. The main result was that for females driver
training appeared to reduce fatal and injury acciden:s, partially-at-fault
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accidents, and single vehicle accidents. This result cannot be considered
totally conclusive due to the inherent limitations of the method employed.
The remaining results were even less positive and indicated that driver
training had little or no effect on accident frequency for males, but
possibly reduced the conviction rate for both sexes. The apparent sex"
differences in the effectiveness of driver training perhaps reflected the
fact that females had less driving experience and kunowledge at the time of
taking driver training, and consequently profited more from the course.
Perhaps one reason no effect was found for males was that their accidents
were more due to poor attitudes, risk taking and thrill seeking, than to
the driving skills and knowledge taught in the behind-the-wheel course.
The ex post facto method of research has certain limitations as indi-

cated previously, and does not have the degree o conclusiveness of a

randomized experiment. However, it is believed that the present research
has provided the most valid evaluation to date of the effectiveness of
driver training. A cost/benefit analysis was favorable for driver training
for females, but not for males. '

An analysis similar to the preceding found some evidence that class-
room driver education reduced fatal and injury accidents among females,
possibly by encouraging the use of seat belts. The cost/benefit analysis
was favorable to driver education for females, but not for males.

It is recormended that any future driver training research along the
lines of this report use a randomized groups experimental design. This
could be done most easily at high schools which car not handle all the
students who apply. The researcher could randomly determine who would
take driver education and who would not. Even this approach has certain
limitations in determining the pure effects of driver training. 1In most
instances the students probably receive some instruction or practice from
their parents, whether or not they took driver training. Some parents, for
example, may give their children no training because they think the driver
training course is sufficient. Perhaps a more fundamental question
research should attempt to answer is *"What is the best method to teach
youngsters to drive safely?" Such research should include both the parents'
efforts as well as formal driver education and training. Clearly, the
cost/benefit ratio for driver education and training should be improved.
Because 'some possible improvements have been accomplished in Califorania
driver training in recent years, the results herein are not necessarily
relevant to present program effectiveness. Various areas of driver educa-
tion and training might be researched in an attempt to develop more effec-
tive courses, such as amount of course countent relating to accident pre-
vention, degree of professionalization of the instructors, integration of
driver education and training into one course, and the value of simulators
and driving ranges.
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Interview of high and low accident subjects revealed that the high
accident subjects, compared to the low accident subjects, were more

socially deviant, had less desirable personal characteristics, were more

involved with cars, and drove recklessly for emotional reasons. Most of

| R the differences in driving behavior referred to past, rather than present,

} . behavior. The results were in general agreement with that of the work of
Pelz and Schuman, previously cited, as well as with the research reviewed

in Chapter 1.
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APFENDIX A
Means and Standard Deviations by Sex

ces Sex
Variable Male Female
nber 0f| wean  [Stundard, INumbér of| yenq |Standerd
Fresno county....... veess | 8,121 0.198 0.398 5,794 0.184 0.387
SONOMa COUREY...vunseennn 8,121 0.084 0.277 5,794 0.096 0.294
Sacramento COUNLY........ 8,121 0.235 0.424 5,794 0.251 0.434
Ytanislaus county........ 8,121 0.094 0.291 5,794 0.102 0.303
Los Angeles county....... §,121 0.390 0.488 5,794 0.367 0.482
Helght.....e.vvvinevnnnnn 8,076 68.794 2.943 5,767 64.213 2.376
Weight......ooovneeennnns 8,121 146 .922 25.370 5,768 121-781 15.926
Single orig license...... 8,076 1.996 0.059 5,768 1.966 0.152
Drive test score......... 8,015 82.930 7.805 5,757 82.321 7.752
Age licensed............. 8,121~ 22.673 26.909 5,794 27.492 |- 28.574
Length instr permit...... 8,121 13.772 10.130 5,794 15.744 10.095
Instruction permit....... 8,121 0.861 0.346 5,794 0.902 0.297
Traffic density.......... 8,121 124.573 67.622 5,794 1 122.565 66.478
Birth location...c....... 5,675 1.858 0.872 3,951 1.822 0.567
Home StatuS.........ocu.. 5,696 1.270 0.601 3,972 1.216 0.551
Year left.school......... 5,728 11.632 0.854 3,994 11.813 0.593
Transfer. .....coovvieenns 5,691 £.090 0.286 3,982 0.056 0.231
Dropout..... eteeeeeaenes 5,691 0.105 G.306 3,982 0.054 0.226
College transcript....... 5,691 0.614 0.487 3,982 0.639 0.480
Driver training grade.... 622 2.9i0 0.677 525 2.730 0.668
Grade point average...... 5,723 22.655 6.677 3,989 26.037 6.122
GPA trend......ccovvvunnn 4,824 1.133 0.657 3,618 *1.199 0.632
Citizenship grade........ 3,454 49.992 9.917 2,499 49.991 9.867
AbSENCeS. .cviiirennnannn 5,073 106.960 | 107.477 3,649 110.747 95.723
Non=-language IQ.......... 5,247 103.598 14.853 3,719 103.997 14.043
Achievement test......... 5,246 50.236 9.684 | 3,719 52.315 8,483
1Q discrepancy........... 5,246 0.136 0.343 3,719 0.084 0.277
Achievement index........ 5,235 22.347 5.286 |, 3,719 25.066 4.891
Rural school....... veeeee] 5,761 0.240 0.427° | 4,000 0.222 0.416
Quest response date...... 5,066 1.643 1.400 4,406 1.462 1.346
Attitude......ccv0vvennne 5,057 5.193 1.778 4,403 5.157 1.596
Driver training safety... 2,940 0.887 0.761 2,355 0.735 0.776
Driver train quality..... 2,899 2.200 0.916 2,316 2.093 0.872
Driver education......... 4,788 0.909 0.288 4,208 0.905 0.293
Driver ed quality........ 4,351 2.519 1.034 3,809 2.541 1.027
Mileage work.........cc... 4,717 40.060 60-346 4,199 20.908 29.693
Mileage errands.......... 4,717 12.360 17.383 4,199 9.625 13.063
Mileage other............| 4,717 34.884 41.917 4,199 14.998 22.028
Mileage total............ 4,863 86.681 83.985 4,271 44.490 45.916
Annual mileage........... 4,863 109.158 99.143 4,271 56.678 56 .084
Total mileage..... N 4,622 60.615 62.323 3,715 27.883 32.091
Prior mileage......... oo 4,359 16 .064 25.192 3,575 8.636 16.607
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APPENDIX A (Continued)
Means and Standard Deviations by Sex

Sex

-

Variable— Male Female

Number of Standard [Number of Standard
subjects Mean deviation| subjects Mean deviation

Mileage T SCOY@.:veveanns 5,039 49.773 9.982 4,382 4¢.919 10.218
Vehicle weight...........[| 4,961 - 2,918 1.229 4,353 2.734 1.040
Vehicle year.............| 4,919 60.130 4.707 4,327 61.244 3.870
Vehicle mileage..........| 4,523 25.604 20.494 3,638 14.139 14,456

Equipped- seat belts......| 5,026 0.694 0.461 | 4,388 0.725 0.447
wear seat beltS..........] 3,490 2.367 1.367 | 3,180 1.984 1.369
Married......oeeeeeieeeea| 5,018 0.213 0.409 | 4,378 0.412 0.492
Divorced/separated....... 5,018 0.012 0.110 4,378 0.032 0.177
Number of children.......| 5,015 0.131 0.408 | 4,378 0.270 0.582
. Number of brothers.......| 5,009 21314 1.852 | 4,374 2.090 1.631
Number of older sibs.....| 4,986 0.996 1.390 | 4,356 0.%90 1.225
Parents alive............] 5,029 0.901 0.299 ’4,383 0.907 0.290
Parents married..........| 5,029 0.759 0.428 | 4,383 " 0.780 0.415
Student.........oeeuenn..| 4,928 0.424 0.494 | 4,329 0.349 0.477
THOUSEWEEC. v e e v eerrrnenns 0 0.000 0.000 | 4,329 0.188 0.391

Grade completed..ﬁ....... 5,046 13.005 1.399 4,388 13.116 1.364
Occupational goal........|] 4,111 63.504 22.546 2,901 61.260 17.031
Social mobility..........{| 3,941 21.114 19.995 2,843 19.652 18.892

Unemployed.....oveeeeseeef 5,010 0.048 0.213 4,375 0.055 0.228
Social activities........{ 5,053 0.304 0.460 | 4,400 0.446 0.497
Academic activities...... 5,050 0.294 0.456 4,399 0.464 0.499
Student activities.......| §,052 0.429 0.495 | 4,401 0.626 0.484
Intramural activities....| 5,054 0.616 0.486 4,398 0.346 0.476
Varsity letters.......... 5,048 U.924 1.594 0 0.000 0.000
Non-varsity letters......| 5,051 0.679 1.269 0 0.000 0.000
Safety self-rating.......{ 5,034 2.326 0.760 4,383 2.3 0.706
Drinking....cevvvvueesees) 5,015 1.553 1.316 4,376 y 1.092 1.059
Number of cigarettes.....| 5,021 7.311 10.619 4,385 4.960 8.542
Number of jobs...........| 4,981 1.065 | 0.792 4,349 0.797 0.722
Year own car.....eeo00...| 4,981 2.862 1.069 4,354 3.297 0.923
Hours driving............ 4,269 11.418 11.919 3,677 7.319 7.692
Percent motorcycle,...... 5,011 4.680 13.792 4,369 0.586 4.654
Armed forces service.....| 5,721 0.381 0.486 0 0.000 0.000
Response bias............| 5,761 0.366 0.482 4,000 0.222 0.415
Driver train not offer...|{ 6,876 0.066 0.248 5,206 0.085 0.278
Driver train not taken...! 6,876 0.356 0.479 5,206 0.366 0.482
Driver training taken....| 6,876 0.578 0.494 5,206 0.549 0.498
dDriver train taken w off.| 6,423 1.619 0.486 4,765 1.600 0.490
Parents occupation.......| 6,018 42,358 24,690 4,832 44,667 24.485
Conv instruct permit.....| 6,990 0.039 0.225 5,228 0.005 0.073
Acc instruct permit......{ 6,997 0.004 0.061 5,229 0.002 0.048

Sign violation 6 mo pr... 8,121 0.G607 0.088 5,794 0.001 0.027
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APPENDIX A (Continued)
Means and Standard Deviations by Sex

Sex
Variable Male Female
Number of IStandard Number of Standard
subjeces| M€3"  1geviation| subjects| M€3" | deviation

Sign violation 1 yr......] 8,121 0.108 0.351 5,794 0.037 0.199
Sign violation 2 yr......[ 8,121 0.128 0.382 | 5,79 0.047 0.222
Sign violation 3ryr......| 8,121 0.143 0.404 5,794 0.051 0.229
Sign violation 4 yr......] 8,121 0.110 0.353 5,794 0.047 0.230
Sign violation 1-4 yrs...; 8,121 0.489 0.809 5,794 0.182 0.464
Lane violatisn 6 mc pr...[ g 121 0.002 0.047 5,794 0.000 0.013
Lane violation 1 yr......| 8,121 0.037 0.202 5,794 0.008 0.089
Lane violation 2 yr......[ 8,121 0.042 0.210 5,794 0.010 0.097
Lane violation 3 yr......| 8,121 0.042 0.212 5,794 0.012 0.109
Lane violation 4 yr......| 8,121 0.033 0.188 5,794 0.008 0.094
Lane violation 1-4 yrs... 8,121 0.154 0.419 5,794 0.037 0.197
Following viol 6 mo pr...| 8,121 0.000 0.016 5,794 0.000 0.000
Following viol 1 yr......| 8,121 0.007 0.084 5,794 0.004 0.060
Following viol 2 yr......| 8,121 0.012 0.113 5,794 0.003 0.057
Following viol 3 yr......{ 8,121 0.015 0.123 5,794 0.006 0.076
Following viol 4 yr......| 8,121 0.017 0.132 5,794 0.009 0.092
Following viol 1-4 yrs...! 8,121 0.052 0.233 5,754 0.021 0.14b
Passing viol 6 mo pr....., 8,121 0.000 0.022 5,79 0.000 3.000
Passing viol 1 yr........| 8,121 0.010 0.104 5,794 0.002 0,042
Passing viol 2 yr........[ 8,121 0.011 0.106 5,794 0.003 0.052
Passing viol 3 yr........| 8,121 0.012 0.109 5,794 0.002 0.046
Passing viol 4 yr........J 8,121 0.008 0.090 5,794 0.002 0.044
Passing viol *-4 yrs.....| 8,121 0.040 0.205 5,794 0.008 0.092
Right-of-way viol § mo pr| 8,121 0.001 0.035 5,794 0.001 0.026
Right-of-way viol 1 yr...] §,121° 0.034 0.187 5,794 0.020 0.147
Right-of-way viol 2 yr...| 8,121 0.035 0.189 5,794 0.014 0.122
Right-of-way viol 3 yr...| 8,121 0.029 0.172 5,794 0.014 0.124
Right-of-way viol 4 yr...| 8,121 0.018 0.139 5,794 0.014 0.117
Right-of-way viol 1-4 yrs| 8,121 0.117 0,349 5,794 - 0.062 0.260
Turaning viol 6 mo pr.....; 8§,121 0.002 0.046 5,794 0.001 0.026
Turning viol 1 yr........{ 8,121 0.039 0.212 5,794 0.013 0.114
Turning viol 2 yr........[ 8,121 0.047 0.225 5,794 0.013 0.114
Turning viol 3 yr........| 8,121 0.053 0.236 5,794 0.C13 0.115
Turning viol 4 yr........| 8,121 0.043 0.218 5,794 0.012 0.115
Turn. violation l-4 yrs... 8,121 0.182 0.460 5,794 0.051 0.235
Speed violation 6 mo pr..| g,121 0.009 0.098 5,794 0.001 0.032
Speed violation 1 yr.....| 8,121 0.250 0.585 5,794 0.058 0.255
Speed violation 2 yr.....| 8,121 0.348 0.692 5,794 0.088 0.323
Speed violation 3 yr.....| 8,121 0.403 0.748 5,794 0.118 0.379
Speed violation 4 yr.....| 8,121 0.301 0.629 5,794 0.098 0.343
Speed violation 1-4 yrs,.] 8,121 1.302 1.584 5,794 0.363 0.728
Drunk driv viol & mo pr..| 8,121 0.000 0.000 5,794 0.000 0.000
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APPENDIX A (Continued)
Means and Standard Deviations by Sex

~ Sex
Variable Male , Female

ibjecer| mean  [tapdard urber of| ypy [scamtare
Drunk driv viol 1 yr.... 8,121 0.001 N.6G33 5,794 0.000 0.000
Drunk driv viol 2 yr.... §,121 0.002 0.048 5,794 0.000 0.000
Drunk driv viol 3 yr.... 8,121 0.003 0.061 5,794 0.000 0.000
Drunk driv viol 4 yr.... §,121 0.005 0.077 5,794 0.001 0.029
Drunk driv viol 1-4 yrs. 3,121 0.032 0.118 5,794 0.001 0.029
Reckless dr viol 6 mo pr 5,121 0.000 0.011 5,794 0.000 0.000
Reckless dr viol 1 yr... 8,121 0.005 0.072 5,794 0.000 0.019
Reckless dr viol 2 yr... 8,121 0.005 0.072 5,794 0.000 0.000
Reckless dr viol 3 yr... §,121 0.008 0.088 5,794 0.001 0.023
Reckless dr viol 4 Yr... 8,121 l 0.004 0.064 5,794 0.000 0.000
Reckless dv viol 1-4 yrs §,121 0.021 0.155 5,794 0.001 0.029
Drug violation 6 mo pr.. 8,121 0.000 0.000 5,794 0.000 0.000
Drug violation 1 yr...., 8,121 0.000 0.011 5,794 0.000 0.000
Drup violatibn 2 yr..... 8,121 0.001 0.025 5,7v4 0.000 0.000
Drug violation 3 yr..... §,121 0.000 0.000 5,794 0.000 0.000
Drug violation &4 yr..... 5,121 0.000 0.011 5,794 0.000 0.000
Drus violation 1-4 vrs.. 8,121 0.001 0.029 5,794 . 0.000 0.000
Driv w susp viol & mo pr 8,121 0.000 0.016 5,794 0.000 0.00¢
Driv w susp viol 1 vr... 8,121 0.006 0.097 5,794 0.060 0!613
bDriv w susp viol 2 vr... 8,121 0.009 0.162 5,794 0.000 0.013
Driv w susp viol 3 vr... 8,121 0.010 0.163 5,794 0.000 0.019
Driv w susp viol 4 yr... 8,121 0.016 0.207 5,794 0.0n0 0.019
Driv w susp viol 1-4 yrs §,121 0.041 0.437 5,794 0.001 0.032
Hit and run viol 6 mo pr 8,121 0.000 0.016 5,794 0.000 0.000
Hic and run viol 1 vyr... 8,121 0.003 0.051 5,794 0.001 0.035
Hit and run viol 2 yr,.. 8,121 0.003 0.056 5,794 0.000 0.019
Hit and run viol 3 vyr... 8,121 0.002 0.044 5,794 0.000 0.000
Hit and run viol & yr... 8,121 0.002 0.038 5,794 0.000 0.000
Hit and run viol 1-4 yis 8,121 0.009 0.097 5,794 0.002 0.03¢9
FTA/FTP viol 6 mo pr.... 8,121 0.002 0.048 5,794 0.000 0.000
FTA/FTP viol 1 yr.,..... 8,121 0.030 0.308 5,794 0.003 0.062
FTA/FTP viol 2 L2 SN 8,121 0.057 0.357 5,794 0.008 0.117
FTA/FTP viol 3 2 S 8,121 0.100 0.520 5,794 0.013 0.129
FTA/FTP viol 4 b 2 S 8,121 0.088 0.476 5,794 0.015 0.160
FTA/FTP viol 1-4 yrs.... §,121 0.276 1.076 5,794 0.038 0.300
Equipment viol 6 mo pr.. 8,121 0.017 0.1¢9 5,794 0.003 0.063
Equipment viol 1 yr..... 8,121 0.210 0.769 5,794 0.02), 0.179
Equipment viol 2 yr..... 8,121 0.249 0.832 5,794 0.024 0.218
Equipmenr viol 3 yr..... 8,121 0.276 0.864 5,794 0.028 0.217
Equipment viol 4 yr..... 8,121 0.177 0.727 5,794 0.020 0.172
Equipment viol 1-4 yrs., 8,121 0.912 1.930 | 5,79 0.093 0.446
Misc moving viol 6 mo pr 8,121 0.011 ¢ 108 5,794 0.000 0.013
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APPENDIX A (Continued)
Means ard Standard Deviations by Sex

Sex
Variable Male Female
Mimber of| wean |Suandard Burber o] e [Sianc0ne
Misc moving viol 1 yr.... 8,121 0.007 0.084 5,794 0.003 0.056
Misc moving viol 2 yr....] 8,121 0.010 0,102 5,794 0.00z 0.042
Misc moving viol 3 yr....| 8,121 0.008 0.095 5,794 0.001 0.032
Misc moving viol 4 yr....} §,121 0.007 0.091 5,794 0.002 0.047
Misc moving viol 1<4 yrs.| 8,121 0.032 0.195 5,794 0..97 0.097
Misc non-mov viol. 6 mo pr| 8,121 0.035 0.228 5,794 0.008 0.103
Misc non-mov viol 1 yr...| 8,121 0.112 0.435 5,794 0.017 0.149
Misc non-mov viol 2 yr...| 8,121 0.149 0.546 5,794 7.021 0.182
Misc non-mov viol 3 yr...| §,12} 0.291 0.701 5,794 0.028 0.205
Misc non-mov viol 4 yr...] 8,121 0.141 $.587 5,794 0.021 0.186
Misc non-mov viol 1-4 yr 8,121 0.603 1.446 5,794 0.087 0.433
Convictions 6 mo pr...... 8,121 0.058 0.273 5,794 0.010 0.105
Convicecions 1 yr......... §,121 0.649 1.141 5,794 0.164 0.450
Convictions 2 yr......... 8,121 0.835 1.273 5,794 0.204 0.514
Convictions 3 yr......... 8,121 0.961 1.4%06 5,794 0.247 9.593
Convictions 4 yr........ 4 R,121 0.728 1.204 5,794 0.215 0.542
Convictions 1-2 vrs...... $,121 1.484 1.959 5,794 0.368 0.733
Convictions 1-4 yrs...... 8,:21 3.173 3.398 5,794 0.830 1.282
Convicticns 3-4 yrs...... 8,121 1.689 2.107 5,794 0.462 0.884
Accidents 6 mo pr........ 8,121 0.005 0.073 | ",794 0.003 0.054
Accidenzs 1 yr.....vuenn. H,121 0.159 0.407 5,794 0.090 0¢.316
Accidents 2 yr........... 3,121 0.182 0.433 5,794 n.09% 0.309
Accidents 3 yr........... r,121 0.172 0.426 5,794 £ 084 0.300
Accidents & yr.......... . §,121 0.127 0.372 5,794 0.070 0.275
Accidents 1-2 yrs........ 8,101 0.341 0.604 5,724 0.190 0.441
Accldents 1-4 yrs........ §,121 0.640 0.853 5,794 0.345 0.0172
Accidents 3-4 yrs........ 8,121 S.z00 V,.577 5,794 0.155 0.414
Fatal/injury acc 6 no pr. §,121 0,101 0.027 5,794 0.000 .013
Fatal/injury acc 1 yr....[ 8,121 0.050 0.227 5,794 0.028 0.168
Fatal/injury acc 2 yr....| 8,121 0.057 0.236 5,794 0.026 0.164
Fatal/injury ace 3 yr....] 8,121 0.6:56 0.240 5,794 0.022 0.145
Fatal/injury acc 4 yr.... 8,121 U.541 0.207 5,794 0.023 0.152
Fatal/injury ace 1-4 yrs.] 8,121 0.204 0.456 5,794 0.418 0.323
Property acc 6 mo pr..... 8,121 0.005 Q.063 5,794 0.003 0.032
Property acc 1 yr........ 8,121 0.109 0.237 5,794 0.C69 "0.265
Property acc 2 yr........ 8,121 0.125 0.358 5,794 0.068 0.269
Property acc 3 yr........ £,121 0.116 9.348 5,794 0.06 0.258
Property acc 4 yr........ 8,121 0.086 0.301 5,794 0.043 0.226
Property acc 1l-4 yrs..... 8,121 0.436 0.698 5,794 0.246 0.315
Single veh acc 6 mo pr...] 8,121 0.000 0.011 5,794 0.000 0.013
Single veh acc 1 yr...... 8,121 0.013 0.112 5,794 0.007 0.085
Single veh acc 2 yr...... 8,121 0.016 0.124 5,794 0.004 0.062
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APPENDIX A (Continued)

Means and Standard Deviations by Sex

Sex
Variable Male Female
Nomber Of | ean  [Spasiard Wusber of| e, | Standard
" Single veh acc 3 yr...... 8,121 0.014 0.116 5,794 0.002 0.047
Single veh acc &4 yr......| 8,121 0.010 0.098 5,794 0.004 0.064
Single veh acc 1-4 yrs...}| 8,121 0.052 0.228 5,794 0.017 2,133
Drunk driv acc 6 mo pr...| 8,121 0.000 0.000 5,794 0.000 0.000
Drunk driv ace 1 yr...... 8,121 0.001 0.031 5,794 0.000 0.000
Drunk driv acc 2 yr...... 8,121 0.001 0.029 5,794 0.000 0.000
Drunk driv acec 3°yr...... 8,121 0.001 0.029 5,794 0.000 0.000
Drunk driv acc 4 yr...... 8,121 0.001 0.027 5,794 0.000 0.019
Drunk driv acc 1-4 yrs...] 8,121 0.093 0.059 5,794 0.000 0.019
Part fault acc 6 mo pr... 8,121 0.000 0.019 5,794 0.000 0.013
Part fault acc 1 yr...... 8,121 _{ 0.030 0.173 5,794 0.015 0.122
Part fault acc 2 yr...... 8,121 0.032 0.178 5,79 0.011 0.109
Part fault acc 3 yr...... 8,121 0.031 0.179 5,794 0.009 0.096
Part fault acc &4 yr...... 8,121 0.020 0.142 5,794 0.010 0.099
Part fault acc 1-4 yrs...| 8,121 0.114 0.342 5,794 0.046 0.220
Accident cost 6 mo pr....{ 8,121 0.035 0.657 5,794 0.027 1.201
Accident cost 1 yr....... 8,121 1.637 6,064 5,794 0.918 4,339
Accident cost 2 yr....... 8,121 1.823 | 6.172 5,794 0.882 4.249
Accident cost 3 yr....... 8,121 1.806 6.414 5,794 0.737 3.578
Accident cost 4 yr....... 8,121 1.298 5.424 5,794 0.695 3.482
Accident cost 1-4 yrs....{ 8,121 6.564 12.280 5,794 3.232 8.092
School data missing...... - 8,121 "0.291 0.454 5,794 0.310 0.462
Length. license gap 1 yr..} 8,121 0.608 10.634 5,794 0.146 4.577
Length license gap 2 yr..} 8,121 2.099 20.311 5,794 2.648 20.361
Length license gap 3 yr..| 8,121 24.007 74 .920 5,794 21.39 72.164
Length license gap 4 yr..} 8,121 28.846 94.151 5,794 20.830 81.127
Length license gap 1-4 yr} 8,120 55.263 | 161.764 5,794 44 .878 | 151.266
Accident rate 6 mo pr....}{ 5,039 2.976 13.906 4,382 2.667 12.411
Accident rate 1 yr....... 5,039 31.754 78.606 4,382 19.773 61.586
Accident rate 2 yr...... .} 5,039 37.890 87.600 4,382 19.867 60.734
Accident rate 3 yreeeono..| 5,039 36.841 85.868" 4,382 18.660 59.868
Accident rate 4 yr....... 5,039 30.120 78.400 4,382 16 .590 55.675
. Accident rate 1-4 yrs....} 5,039 130.859 | 170.441 4,382 69.068 | 123.551
Convictions DT 6 mo pr...| 6,876 0.187 0.617 5,206 0.030 0.192
Convictions DT 6 mo sub..}| 6,876 0.309 0.658 5,206 0.075 0.285
Convictions DT 1 yr......| 6,876 0.652 1.062 5,206 0.160 0.432
Convictions DT 2 yr...... 6,834 0.826 1.251 5,199 0.205 0.514
Convictions DT 3 yr......| 6,446 0.856 1.300 5,083 0.234 9.5'8
Convictions DT 4 yr..... .| 5,135 0.671 1.097 4,540 0.209 0.544
Convictions DT 1-2 yrs...| 6,834 1.476 1.862 5,199 0.365 0.716
Convictions DT 1-3 yrs...| 6,446 2.317 2.586 5,083 0.598 1.012
Convictions DT 1-4 yrs... 5,135 2.941 3.096 4,540 0.798 1.252
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APPENDIX A (Continued)
Means and Standard Deviations by Sex

Sex
Variable Male Female
namber o] peun | sopmdprafiumber of | e, | scandas
Accidents DT 6 mo pr..... 6,876 0.037 0.19%9 5,206 0.014 0.124
Accidents DT 6 mo sub.... 6,876 0.079 0.281 5,206 0.047 0.219
Accidents DT 1 yr........ 6,876 0.161 0.408 5,206 0.093 0.307
Accidents DT 2 yr........ 6,834 0.180 0.428 5,199 0.089 0.305
Accidents DT 3 yr........ 6,446 0.161 0.413 5,083 0.084 0.29%
Accidents DT & yr........ 5,135 0.121 0.359 | 4,540 0.067 0.265
Accidents DT 1-2 yrs..... 6,834 0.341 0.603 5,199 0.182 0.437
Accidents DT 1-3 yrs..... 6,446 0.499 0.740 5,083 0.266 ° 0.539
Accidents DT 1-4 yrs..... 5,135 0.621 0.838 4,540 0.333 0.607
_Quest data missing..... -] sz 0.376 0.484 | 5,794 0.240 0.427
Single lic renewal....... 8,121 0.900 0.300 5,79 0.558 0.497
Rural...ccceceeececccccen 1,437 0.422 0.494 514 0.376 0.485
Highway...... tececcsecccs 1,442 0.424 0.494 515 0.379 0.486
Freeway..coeoeeeeeeceeocss 1,378 0.080 0.271 493 0.070 0.256
Four or more lanes....... 1,399 0.434 0.496 495 0.473 - 0.500
Motorcycle....ceceveeeens 1,444 0.138 0.346 516 0.035 0.184
CAr..cvvveceeeeeecancsans 1,444 0.922 0.269 516 0.981 0.138
Truck or bus.....cce0veee. 1,444 0.164 0.370 516 0.105 0.306
Weekend.....cooeeeeveeens 1,445 0.529 0.499 516 0.477 0.500
Injury accident.......... 1,489 - 0.978 0.145 525 0.987 0.115
Clear weather............ 1,424 0.784 0.411 512 0.809 0.394
Daylight..........ccc.... 1,442 0.585 0.493 513 0.690 0.463
Straight-level road...... 1,415 0.789 0.408 508 0.862 0.345
Pedestrian.......ccc.c... 1,191 0.037 0.189 429 0.035 0.184
Intersection............. 1,191 0.329 0.470 429 0.403 0.491
Non-intersection......... 1,191 0.391 0.488 429 0.408 0.492
Single vehicle........... 1,191 0.243 0.429 429 0.154 0.361
Speed zone 36+........... 1,388 0.352 0.478 498 0.265 0.442
Vehicle < 5 years 2id....} 1,433 0.383 0.436 512 0.465 0.499
Driver violation......... 1,442 0.576 0.494 516 0.469 0.500
Physical defect.......... 1,489 0.020 0.138 525 0.010 0.097
Driver drunk............. 1,442 0.017 0.128 516 0.004 0.062
Vehicle defect........... 1,489 0.044 0.204 525 0.029 0.167
Speed over 20 MPH........ 1,273 0.724 0.447 413 0.608 0.489
Speeding. ...coeeeeeunnnnn 1,251 0.134 0.340 406 0.062 0.241
Speed violation CHP...... 1,442 0.272 0.445 516 0.180 0.385
Right-way viol CHP....... 1,442 0.105 0.307 516 0.128 0.334
Following viol CHP....... 1,442 0.042 0.201 516 0.046 0.211
Passing viol CHP......... 1,442 0.017 0.128 516 0.004 0.062
Turning viol CHP......... 1,442 0.033 0.178 516 0.023 0.151
Sign violation CHP....... 1,442 0.035 0.185 516 0.037 0.189
Misc violation CHP....... 1,442 0.072 0.259 516 0.050 0.219




APPENDIX 3
Correlation Matrix for Males
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Secinal polars and leac zeroes o~itred, o 2.
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APPENDIX B (Continued)
Correlation Matrix for Males

z Varfable
>
&~
v
b3 4
o <
o x el » ™~
o & o h-] < L)
Variable u =4 - ~] 2 ° ®{ 8| = . . 2
o o v -~ ] ~ o L] M d ¥ @ £ .
L [ Lnd (3 o o 3 X 3 o oL o o e Y
-3 0 [ (3 ) [+3 o - o o [ £L & < « bl - Lotd
Py - c a c ° a o 2 ° e ~ © & o v s
- E a . ov g' = - b o -] x c ~t -~ - 3 > [
« " [ - Q ] [ o v [0 N € ~ ~
c '] c [ o [ @ Y ° ] [ € 13 [ L o
9 9 o > L] > 2 [ 1 1 ol o ~ e - -
N [ - o -~ » el I3 o v v v o Ll [ — . 3] ) o
-t 5 ) ~d o ~d L] - -~ > > > [ [ 2 < ] ~ ~ bl
|l 2| Sl sl o Sl Bl sl 8| 2| 2|2 |s| S| el 12]z5]:%
%) < = < - < & & < e a a = = < =] [ > > >
Citizenship grade........ 100 ~
Absences.......cuvvnnrnn. -4 { 102
Non-language IQ.......... 29| 22100
Achievement test......... 37|25 69 |100
1Q discrepancy........ . 0 o) 23 |13} 100
Achievement fndex....... 69| e ] 26 0100
Rural school.......... ves 0] »l| o6 ] ~& [] 01]lo00
Quest re.ponse date...... «151 13] <14 | =16 0 -13 11100
Attfitude..........eot.... .13 8| <15 )17 0] 5 1 11| 100
Driver training safety...| .9 3 Iy 9] w2| oo 6| <3 1] 100
Driver education......... s .10 ? 1] ) 5] <6 3] <3 o] 190
Driver ed quality........ 3| -4} 19 18] =5 [ 3 -2 b 30 0] 100
Mileage work...... . b 5| 2| -8 2| -¢ L} 0| o6 L} 1| =2} 100
‘Mileage other...... RTINS IS 3 2 4 -8 2 2 4 4 1 1 10] 100
Annual mileage..... RPN S 7 1| -2 3] .10 3 1] -1 6 H of 731 e3]100
Total mileage............0 o221 18] 212 -l8 0] -16 9 ] 2 71 =3] «t] 31| 23| 38! 100
Prior mileage........ el w12 11 o8 | il 2] 12| 12 3 [ 5] o] o6 111 11} 1| 27| 100
Vehicle weight...........| 11| 12| -9] <13 3| -9 3 1] 2| 6] o)l 2| 12| a1 5 1s 7]100
Vehicle year...... ceeoeed) 10 o9 71 11 -3 [ 0] -] -3 1 . H [] 9 0 o]-18]"1i00
Vehicle mileage..........] .12 S| 60| o8 2| -5{ 11 6] @2 4| 1| ot 21 23| 32| e2) 21 91 31100

NOTE: Decimal points

and lead zerces omitted, e.g., 5 » .05,

15 = .15,
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Aruitoxt provided by Eic:
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APPENDIX B (Continued)
Correlation Matrix for Males

Variable

L & ¢

) - -4 o o3

» > » c -1 o <

gl g s $ ¢ N 3 Il

Variable 5 5 2 3 ° -4 o ] o o >

> ) [+ [+ o - 0 - L] £ @ L

o o o o L o ol L] -t 53 c

c [3 @0 o [ 1Y [ o » w © o

2 8 o w 3 -l 1Y) “ w o L] ] o <
o Lo 2 hnd N L] [ [ - o L4 Lot -~ e ©
o [ c = v o x - -~ _g 3 ‘; : o o g. g
o g L] g-c o o [ 3 F- 8 » - o 2 o0 1
c E ] - < £ £ — [ - % et £ « [ < & “

@ [} - c ] 0 o > (219 Lo - g - c -3 - ]
slsi sy slalzslzsl sl o] g€ A T T I O B O
w | o %) n ol x = 2 a < 3 [ o £ > (2] a © ] ]
Equipped seat belts......| 2 5 4] =} 5 2| =} 2 5| -8 7 -h =2 =21 8] 2] «9 ]| 12] 13 1
Wear Seat belts..... P B S 1| =5 3 21 2 ? 21 -} 6 31 .0 2 O =1 | <o 6| 12 3
Married........ erraaaaas H r 3 9 |=18 1 4 oAl e} 9 |all |l 2 6 1.23 9| 20 J-26 |25 | -2
Divorced/separated....... -2 3 2 31 6] o1} 1] -3 1 1] 3] 3] a1 1}-13 r 9] «9 | o9 0
Number of children....... 1 L3 2 Y] =9} o2 1=-16] <2 10]-11 -9 1] 4 |20 8] 26 |e26 |a2s 1]
Number of brothers.......| 9] .y -2 61 =9 (elo]| o7 <3| 7| 181?11 [ 3| -2} 61 17 |19 =17 1]
tumber of older sibs..... o -6 6] o5 | 7| =1 5| 3 9 )12 7] a3 4 |els S| 16 |16 [a18 2
Parents married........ [ P 5 0] «1] -1 of «3] el 1| =8 ] 10 a1 <2 .48 $| 7| &7 9] 12 o
Student........ T ] e | o8| @3] w6 11 3] a1 2 3fe13] 1¢| 11 01 =91 21 |<llfa20]| 33{ 49 )
Housewife............ el 0 - [} ) [} [} [} 0 0 0 0 o 0 [ 0 0 0 o] [} )
Grade completed.......... 2| =2 9] 85| -3 9 3 ? 81 7] 19 V[ =310} %1 |21 |67 53] &2 4
Occupational goal........] .5 | .8 3] 9] 10 2 -2 3 3| 8] 14 12 51 6| 2011 |=2¢] 38| @3 -]
Social mobility.......... 13 2] a8 8 1=10] -8 =1 1 -2 6] ot | olb 2 4 3] .2 6| -6 1 0
Unerployed............... G 2] -1 et 1 0 [} 1| -3 3] ol 1 1| 2| =o ] 6 7 |el2 | <2
Social activities........ -l 5| <8 1] s 3 2 1 3| -8 “ 6] ol 2 10] =3 [-12 14 ] 18 2
Academic activities...... o | -6 2 2| =« [} -] 3 3| =64 [ .l 0| 3 12 o |13 17 | «0 -2
Student activities..... . o] a1 2 o -1 3 2 2 4]elo 5 0 0 <3 10| «6fal2| 167 23 n
Intrarural activicies ...| 2 3| =4 3 Q 8 ] 1 6] =6 3| 2 1 3 4 2] =7 3110 0
Varsity letters. ...... 9 3] el 6] 7] 16] 13 3 51 7] 1| %] .3 2| 10} <81 9| 10!} 21 1
Non-varsity letters...... 8] 1] a2 2| -5 1] 1] 3 31 -8 [ -7 0] =} 3] =4[ <9 I} 2} a
fDrinking ............ cead] O 3 3] 1| =4 1 1] «2] <2 =3] o} S ) 1] 3 M 0 1 O | a6
Number of cigarertes.,... 2 3 4 1] o7 2 o a1 e2 1] «7T] a8 3 Tle20| 11| 19|21 )32 -5
Number of jobs....... R G4 e -3 3 =] 3 2 [+] -] 1 -5 -2 2 6f-13 7 13117 §-2¢ o
Year own car...,.... ceea| =] =% 2| =2 D) 3 0, =é O 22| <3 H 1] 7 3| =4 o] 11] 19 3
Hours driving.......... o] 2 1 4| =3 <4 1 47 1 1] =2 «2 -3 1] =1} -8 3 6] -8].l? 2
Percent motoreycle ......| <4 1 1] =2 3 1 1 1 o]l % 5 3 1 1] 2 0] =2 1] 0 =1
Armed forces service.....| ol 1 3| =17 0f =2 2{ -} 61 8| =16 2 51 <3 4 2] e13{e22] e2
Response bias..........:. 3 1 7 2] e)2 -} -2 -l -5 L} «? -4 5 10} -17 11 13 ] 21 | =2¢ =
briver train not offer...| .2 3 1] -7 3 ") 0 [] 2 1 4] [ 1| -1 1| =2]| <1 =7 o] -3
Driv train taken w off...| .3 11] 8] 12| -6 ) [} 2 8| -5 S| 7] 2] o] 17 2[=19] 15] 2) 3
Parents occupation....... 13 -5 71<13] 18 10 Q 2 6| 13 14 22 2| e 20 6| =19| 20| 26 o
Sign violation 1-4 yrs...! 5| .s{.10] =3 18| <20 <1] 3] «¢ 2] 5] le] a2 5| 10 [} 9] =8 ]17| o5
Lane viol 1l<4 yrs,....... -l el 8! =3 9l <} 0 -1 -l [} -t 7| e} 3 -8 5 6| =7]e190]| -}
Following viol 1-4 yrs...| .s 3| 5| 2] 11 2 0 1 1] 2 el 10| 2 2] 2 2 0 0] -8 [J
Passing violation 1-4 yrs| 3| a1 -3 2] =) [} 2 1 1] =21 = -2 0 11 =2 1 3| =2] <3} 2
Right-of-way viol 1-4 yrs -} b <31 «3) 10 e} =} 3] a3 1 -l [] 1 1 -% 4 2| «85] <9} o2
Turaing viol 14 yrs.....| .7} o3| 9| 3] 17 -l of 1] -2 31 51 18| - 2| - s S| 612 o4
Speed violation 1-4 yrs..| 2 1] w6 o} 21 =2 1] <l| 1] & 1 0] w4 41 =12 81 11 ll|-28] o7
Drunk driv viol 1+4 yrs..| .1 ol 1] a1 3| al] el] &1 <2 2| -2 2 [ o <7 [} 51 0| <8 e2
Reckless dr viol 14 yrs.| 2 29! S| eb] a2 1 1] <2 2] <41 8 0 3| -0 3 7| ¢ elo] ¢

NOTE: Decimal points awd 1ead so= vg ewvbical o « Y .-

b
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Aruitoxt provided by Eic:
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APPENDIX B (Continued)
Correlation Matrix for Males

- Variable
-
-~
Y
o -
& <
] 0 hy 3 "l el &
Variable e gl 2 ol 2 o wl st = o . o
e Y] [ - * - o ] b (34 [ @ .;:‘ :
M t - c c o E K3 ] " [ [*9 % b o
o [ & l & [ [+ -t U - [ £ & < ~ od < -
z st sl ¢f | 2| & HEIRIB IR IRIEI IR
g (] g 8 s g (7] v (9 4 o v <] - - 3 > £
] i - s n S i e 3 M - M & & —_ Y ° & 2 -t
N [ - 1 - (1) - o o v [ v ] 9 o - 13 ] (3] 3}
- [ + - o - L] - el > > > v v 2 ® |0 -~ - -
sl 2] 8| Sl 2| S| 5| s Sl 2l 25l 2] S El 5|53 E]z
3] < Z < ~ < « | < Q al a x 3 -< = o g 4 £
Equipped seat belts...... 121 12 9 13| o2 7| 2] o7 9 2 3 1 1 [ s .2 0| =8| 27 0
Wear seat belts.......... 11 { 12 ' il =1 a .1 9 | w18 -9 F o3 0 F3 b | o1 2| o3 ol
Married.............. rree] a18 22] <15] .18 3] 18 13 16 F3 1 o3 -2 8 o7 3 19 12 8 o3 12
Divorced/se?arated....... o] 19] ool -8 Y 2 3 s 1] 6] o2} -1 A 'S N S 3| -2 3
Number of children....... 18| 25] 14| <17 o 17l 10l 10 . ol <51 «3 o] -7 1] 18 3 7| .5 [
Number of brothers.......l .10 18] a18] <20 5| -l 13 9 7] o6 |=11] o 1] o6} a1 [ 5 of 19 1
Number of older sibs..... 10 18] 18] .19 Iy -7 ’ 4 4 02| -8 0 1] .2 N . 4 3] 0] 3
Parents married.......... 9 {18 s . 1 8| 1] 8| 2 3 1 2] w1 2 0] «8| <8 <2 o] ol
Student......viiiiiinnnn 33 |28 27 40| -8 37 -10]| 20| <8 7 o 13| al2 |10 [l5]a22]ele]al0 [ AR
Housewife................ ° - ° ° ° ° 0 n ° 0 o ° 0 ° s o o 0 0 o
Grade completed.........:] 46 | o83 33] 45| -6 49| 10| =21 {ol4 3 13 10] -7 @3 | «a?7falT|elc|=le] 14| o8
Occupstional goal........ 29 | .22 321 &3] o7} 281z ;ie ell 7 ] 81 8] 2| ~6]e18]e10]e10] 11] o0
Social mobility..,........ 4 5 -h -2 H [} 16 3 el 0] <2 -2 2| =l 3 -l 7 2l -1 2
Unemployed......covuinnns -9 (] ol -8 ol =10 <1 4 9 H 5 1 5 2| «1] 1 1| =8 -3
Sccial activities .......] 7] a? S). 10 o3 13| <3| 2] 2| =} 6] @2 =1 3 H 0] 3| =5 [ ] ?
Acaderic activities...... 30|15} 26} 33| =3 28 0] ~8]a11 -l 1 L ) O =2 7] «6] <5 8| -«
Student activities...... 17 et} 12 17 -2 19 4| | 28] a7 1] 2| @2 1 o] 2| 1] «3] 10 1
Intrarural activicies....] 3| .8 3 o =1l 10 9 3] 3 o6 0§ =t 1 3 2 3 3| -6 5 6
varsitv lerters... ...... 9fe-1t] 10| 11| 2| 20f 17| 1] =2 Ly 1) 2 «a] 24 1) 2p | -1t s} o
Non-varisty letters ..... 1012 11 16] =1 ] 18] 17] 2| =3 1 2 1 1 H 1 ] 0| =3 4 L)
Drinking...vvueeesannnns Je1e [ 5 $| o6 9] a2 3 6] 16] o1 | 10| =1 9 4 7 1 2) -1 .
Numbher of cigarettes.....|#33 | 23] 9| ale} 2] 32 4| 1o 5 61 7 [} ? s8] 11| 16 8 7] -2 10
Numver of jobs..... ceeedl=19] 18] m12 ] 19 3|22 ] ] 7 0] 1] <2 ] 4 7| 12 7 6] <9 8
Year oun car....... e 2 feat] 2| ae] | ae| o] e8| 7| | 1| 4] ea| <8 fenn]|av|e13] w0 .18
Hours driving....... veead| =12 1 et]-11 1] =13 0 =4 1 2| =2 L 36 23| 41| 28 ° °of o] 2
) .
Percent motorcycle....... -3 1 3 1] «2] =2 o] -2 3 ] 2 s el 5 3 4 5|18 2| ot
Armed forces service..... -17 4] 9] ale 4| 19 4 12] =2 | -8 0 jell 1] 10 7 ] ? 6] o3 4
Response bias,........... 18| 1%} el0fal?] 3] .18 H 0 0 o] o of of ol o of o o 0 0
Driver train not offer...| 0| =l 1 2 1 1] 28 (] o] «1}«2/1]11 1 1 2!l w2 11 =1 3 1
Driv train taken w off...| 18 | =23 | 14| 1S 2 161 18| 10| o3 0| 23 | 5 0 1 1 | =l -5 3 []
Parents occupation....... 14 {=19] 25] 31} =7 12| =23 | =10} <7 4 7 7| -3 1] ) o8 ]ell |23 10] -
Sign violation 1-4 yrs...| =25 13| <9 |~13] <l | «16]| ¢ 8 14 3 -l -3 1 ? 6 3 2] =5 ]
Lane viol 1-4 yrs........ wld3 | 13| 8| =6} =2 Al a3 s 7 3 0 1 3 4 ] ? 1 1| -5 5
Following viol 1-4 yrs...} o5 4 OF =1f 3| 8| 3 2 4 0 4 2 9 5 9 $] «2| -1 1 6
Passing violation 1-4 yrs| .8 4] 3| =4 EY ) 0 0 4 S| -3 [} H 3 ) 5 4 -1 H 4
Right-of-way viol 1-4 yrsiel2 | 19| 85| =8| e2| 9| -4 2 ] 2 1] 2 2 3 3 4] e} 0] 3 O
Turoning viol 1-4 yrs..... @16 | 18] 7| w0 ]| w1l e10] -7 s| 10 L Y 1 3 1 3 S| =2 1] =4 4
Speed violation 1-4 yrs..[«33 | 19| o8 |el2 1] =26] -¢ ol 1] 12| 2 ] 1] 13 | 2| e ] 3
Drunk driv viol 1-4 yrs..| o7 Pl b | et 1] =7 0 (] 5 P | o] -2 H 0 1 1] -4
Reckless dr viol 1-4 yrs.| a9 Gl b ]| wo | wl | -9 3 1 4 o] 271 1] ) ] [ 4 5 o o1 3

NOTE:

Decimal points and lead zeroes omitted, e.g., 5= .05, 15~ 15,
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APPENDIX 8 (Continued)
Correlation Matrix for Mgles

Variable
i "
2 ol <] o 2 1N 2
- 3 v e L - " - L3 bal v
Variable 2y HEIEINTE HEIE IR
| % &l 2 €] 2 ¢ Sl ~| = HERIEARARE
g = sl el )i HEIRIRIEI I IR
s % MR ARIEIEIRIBEII BRI E:
B1 S 3f 8| wl wl wl 2] els35] ® sl =t <l < %] &) 2] 2]¢%
| el 5] 8] &0 %] ${ s ] ¥ IR I NI I EI I R
A I IR I I I IR I R T
wlsx) 3 5] 2] 21 2| &) 5] 2 S| S| 31 S 8] 21 2| ¢ s ] 2
Equipped seat helts...... 109 -
wear seat belts.....,....| o 109
Marriedo......ovnviennnnd o 12 | 100
Divorced/separated.......| o} | -3 8100
Number of children......J .7 151 39| 1%} 100
Number of hrothers....... 13 | =% 18 1 17 J 100
Rumber of older sibs.....} v | a8 | 42 1] 16 ] 61100
Parents married,......... K o) 9| 2| =9 «3 ] <8 |1i00 i )
Student.....vuiiiiinann, 81 121335 w8 )e25 far7 )12 | 13 {100 .
- Housewife........ PP Y ) 0 ] (4] 4] [+] 0 0 floo
Grade completed.......... 15 ] 12 133 ] al2 e [a27]-20 16 1 3] S 1190
Occupational goal........ 16 | =28] a7 |20 |aiS|-12 T ] e o] 49100
Social mobiifev.....o.u.l| 6 | oo .1 2 2 13] 16| 3| <2 0 <2} 2t |100
Unemployed...oovveevnnndl ¥ f e | s o] cr] st 2| ct| a2 of-to] o ol too!
Social activities........ 7 Sleti] «2] a7 o8] .5 2] 1o ol 19] 1e o «31100
Acaderic activictes......] 9 1¢[a1e] w8 |ay1 i .8 ) ¢l 23 Ol M| 2» 3] <3| 20 |1to0
Student activities,...... 19 8] a10] =2 -9 3| 3 2 15 of 23] 17 O =] 331 280|100
Intramvral accivicies....| s 3] et 0 0 O «3 ] =3 5 of 13 . 2] =3) 22} 1] 20 }100
Varsity letters .........| V] 3] 2| =4 0 0} =] 1 nl 17 [ 6l 6| 21 ] 12 20} 38 |19
Non-varsity letters...... b =51 @3] @3] a4 0| -3 2 ? 01 16 9 S| «3| %[ 12 18} 351 «3]100
Drinking.......... ineas] w2 |e12] g 4] =3 @2) o] 2| a6 o =1 2] 4| ! 3] «¢ 4 ? 4 .
Nomber of cigarettes.....| w6 fer3| 13f o nl 30 3 aefa2s| ofasfas| 2] of o3 3l b e aa] an
Nomber of jobs.... ...l «? | 2 18 ] 13 e [ ] =7 |38 0«26 lalY ol 4] < 0 b ] -2 sl
Year own car........ R Y 7] 8] «3| o5 1] -1 LR of 13] 16 0 1 <2 T el 6 f Q2] a2
Hours drivinz............ 1] = 7 5 7 2 5| ol |=te Of«10]ale ! a8 [ 1 «?| 3] 1| «3] <3
Percent motorcycle.......] ¥ 3 -4 0 L1 3] =2 -2 0 [} 0] e 0 1| <2 -l -3 -l 0] =t
Armed forces service..... H ] 2 1 b 1 -2 ad | =bb 0] =231 .18 1] 2 0 -9 -3 3 -2 -2
Response bias... ........] o b} c 0 0 o 0 0 o] "o L o] [ 0 0 [ bl L) 0 [
Driver train not offer...| ¢ 1 -5 1 -h [ 2 . 5 0 1 [ 0 3 1 3] 10 r9 [] L]
. Driv train taken w off.. ° 3l a8 =3 o8| o8] o8 T n ol 1| 1t 1] <2 6] 1é ? 3 L} e
Parents occupation ...... 160 11} =18 8] a15fa2e] =22 6] 29 0 2| 33 |=83| 4] 10 2 12 : L] 3 2
i Sign violation 1+4 vrs...] 6] .» s 2 H 1 1 b | =9 0]l =10 8| =2 3 0f =53] =2 0F =2 »!
Lane viol 1-4 yrs........ - | -3 s 4 7 3 3] 5| -3 O] =8| 7| -t 2| el 5] -1 vl =2] &t
Following viol 1-4 yrs... 0 - 1 -1 1 -l el -l -l 0 -l -2 0 2] 2 -t -3 o3 -2 -}
Passing v. :lation 1-4 yrs| o3| o 1 2 0 1 21 =2] <2 0| «3] -2 1] ol 1] o1 =) 2 0 o
Right-of-way viol 1-4 yrs| o3| 4 2 2 3 . H 0l 3 0} 6| 2| <2 2 1] =3| 2 O «2] -1
Turning viol 1-4 yrs..... oh | =6 5 3 [ 2 H 5] &7 o) <8 N ] -2 3 0 -t «$ w2 | o4 -t
Speed violation 1-4 yrs..| a1 | -1t 13 s 9 [] 3| =t 20 0] =20 14| =3 5] =] ell| 7] 2] 6] a4
Drunk driv viol 14 yrs..| «2 1 o| =1 0 3 o] 5] <6 0] 6| =4 2 . o] -3| -1 1 0 1
Reckless dr viol 1-4 yrs.] a2 | a¢ 3 H 1 1| «2] -3 of =71 6] <2 5| o] <2 2| 1] «2f .2
Q ! ROTE: Decimal points and lead zeroes omitted, e.g., S = .05, 1S « .15
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APPENDIX B {Continued)
Correlation Matrix for Males

Variable

Variable

Drinking

Number of cigarettes

Hours driving

Number of jobs
Year own car

Percent motorcycle

Atmed forces service

-

Response bias

Driver train not offer

Driv traln taken w offer
Parentes occupation

Sign violation 1-4 yrs

Lane viol 1-4 vrs

Following viol 1-4 yrs

Passing violation 1-4 yrs

Right~of -wav viol 1«4 yrs

Turniar viol 1-4 yrs

Speed violation 1-4 yrs

Druak driv viol 1-<4 vrs

Reckless dr viol l-4 vrs

Drinking.se.nanrneennns

Number of cigarettes,.,..
Number of jobs.,.........
Year own Cuf.. cui.ioiians
Hours driving............
Percent motorcycle,......
Armed forces service..,..
Response bias..,.........
Driver traia not offer...
Driv train caken w off, ..
Parents occupation..,.,..
Sign violation 1-4 yrs,..
Lane viol 1-4 yrs........
Following viol 1-4 yrs,..
Passing violation 14 yrs
Right-of-way viol 1-4 yrs
Turning viol 1-4 yys.....
Speed violation 1-4 yra,.
Drunk driv viol 1-4 yrs..
Reckless dr viol 1-4 yrs.

13
2
-l

100
b
-3
-1

-3
-4
2

[
-2
-3

1
2]
-2

100
0
-3
1
-1
-l
(2}
0
-
-2
0
-]

NOTE: Decimal points

lead zerces omitted, e.g., S = .05, 15« .15.
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APPENDIX B (Cont{nued)
Correlation Matrix for Males

= Variable 4
NN R H - - ¥
- [4 s
Vartahle § £ § g £ 'f‘, > E "‘C: E
FUEES o 3 0 = [ I H 2 . H
4 %) U L% L] ] b L] -~ [V (-4
c c L & v “ [ - " " " td
\ 2 3 © L) [ - o - L] [ L] k-] e c
o © - 2 Ll bt " c c - (%] - & o - -
A7 (7] c - v (-] v v - © i - L [ [
° ! : ¢=L o " ~ U U - o4 v & - & (-8 &
J E L3 -~ F-3 -~ L] - Ne = o b
I " - < < T 1 v - “ e F4 " © [ [N -
. -] b [ 5 ] o > w N a %] © a - -
ElS 23l eS| 1§ E 518 51818(2131z :
bae v v Ud - = x v o «< 3 [ ad o = >ll' | ad o 8 5 3
Driv v susp viol 1ea yrs| ot | o1 | «2 1 3| 1 0 1| e o] et 2| «2 3 |-18 [} 9] o9 [e12 | «3
Hit and run viol 1+4 yrs | o1 | w2 -1 1 21 &3 1 1| o3 0] o3 2 2 1] =6 [} 3] a0 ] od | o2
FTA/FTP viol 1+4 vrs,...d o3 ) oo 3] <2 9] a1 ] a1 o3| o8 % il [ 2 @271 13| 21 |19 {28 | we
tquiprent viol 1-4 yes . 2| fas] 111 eed ol 1] s 2 ¥ shoarfaofaas] 1| stz fe20 ] -e
- Mise moving viol le4 yrs, PS O 3| ! LI B R SN 1) =1 ) =2} @2 [ & 2] =4 3 k] o | ob | @2
' ¥isc nonemov viol 1-4 yrs] o Vet ot ] 10 ] o ; ob | 22| 8 3 |ent 6| <2 & le28! 13 ) 20 |e19 |e20.] o3
Convictions 6 mos prior.) o LY 'Y 3 3ok | e} 0f e} 1] 2 1] ] 6 |ale T 1i]ell jalo] ol
Convictions 1 yrivvusunndf 0 5jet2f ot ] 12] o3 o1} a1l o2 L3N I A I R | 9 =251 13| 19 [w20 |80 | &7
) Convictions 2 yr.,.......J z| <2, .13 ey | 12} @2 0 o] &3 3| a8 b Y Tle10] 0] 1315 |t o0
Conviceions 0) =} ] i ) b )| <2 -k - -t 6] &3 o |l [} 12| «1) |26 | -8 y
Convictions saf ey bl o)l ] | 2]l v) ] slael ol aal colae| o Ae

GConvictions

1] =2} 18] ¢ 16 ] 3] a1] ot b 4 v LS | 9 1-28] 16 202138 -8
Convictions 1+4 vrs,,.... 6] «2)<rs| a1 15] 6| 2} 2] o5 ] a1 o7 101 <4 S e23] 16| 20| w2l |22 ] o3
tonvictions 3-4 vrs......| w1 f 2| «t0] o3 11l 5| 2| 2] o o5 | a4 8| o4 6 [=1T] 10| te|ein 28 i ot

rceldents 6 mos prior..., .} - 0 3 8 0 0 [ 1 [ 1] et ] o] -7 3 2| 3] o3} et

\ceidents } wr... ..... S ) ? 1 " 2 =3 0 o =2 =1 3 ? [} 1] ¢ D) O =Siatl| o3
Accidents 2 vr..... crrenal @l 7] a1 [ 1 ¢ 2 1] =2 | -t : 1] et G| =t [ il =t ]at0f 22
Accidents 3 vr........... «2f =i 1] el 1] =2 =1 2 el | -8 3 2] o1 -t 1] =1] =} 3| =3 ) w2
Accidents 4 yr......... v el H 5. et 1 [ [ o] o} ] =3 3 H 0] =1 | «2] e} 2| =t =31 a1
Accidents 1-2 yrs.......af L6 ? [ [ 2| =t 3 H 2| =2 $ 2] e} 1] =t 3 5| 0]ete] o3
Accidents 1.4 yrs........[ <4 ? 1 -t 21 <2 0 o) «2{ a5 3 3] =l =3[ <& 1 el 3 ]a1d] ot
Accidents 3-4 yrs........| «2 H 1] ~! 1] =2 =} O =i =¢ . 2) ol ol 0] «2 1 1] 4] =2
Fatal/injury ace 1 yr....| o3| ! 2] =t 21 ot 2| =t et} e} [} 3 [ 0f «b 3 51 a6 9| wf
Fatal/injury acc 1-4 vrs.| .3 3 1 et 2] - 0] 1| -2| =2 ol 0 1] -8 ) St 712 <3
Property ‘ace 1 N2 S 3 ? [ 1 1] =3] =1 1] el =t 4 1 4 1] =8 3 3| =2] 7| o1
Property irc l-4 yrs.....| <3 ; 0] «} 1 -3 1 11 2] b 4 2 el «l] el] e} ! 1] -8 -3
Single veh ace ) yr...... - H -1 2 0] =2 [ 3 01 =2 <! ¢ 1] -8 $ 3] <3| & 0
Single veh ace 1-4 yrs..| 1 S -2 1] =2 =2 4 H 1] =2 0] =3 (] 3] <4 [ Tl 5| «7] 2
Drunk driv ace 14 yrs...| o 3 el $] =t =1 3] -3 (] 2] =3]| -2 Y 1] <5 2 21 =2 «2| 2
Part fault ace 1 vr..,... ol H 2| -t 0f -t 1 0 o| -2 [ ° 4 el -8 L] 3t =7 -8 °
Part fault ace 1+4 yrs.. | .y b} 1 1 0| =2 0] =t «l] =2 H v| =} o] =7 A 31 <7 -1} <2
Accident cost 1 vr ..,..0 4| ol 2l e 2 -1l 1 0] <1} <2 bl . [ 0] o 4 0| o8| @2 .
Accident cost 1-4 yrs,...| .4 ) 1| et 2| -t 0 of =2| 3 1 3 [ 0] -8 3 o7l «12] 3
School data missing,..... ell] 3| 13| =30 33| 2] 1] ! ] 51 oT| 2¢ [ [ ] 4] 0 [ [ [

Length license gap 1-4 yo 1 3] a3 0 1 3 2l -t -} 14] 17 o] 11 1] =23 191 15] «20f =18 3
Accident rate 14 yrs....| .9 ? ¢l a1 5) =2 1 2] 4] a3 I [} 1 by =8 3 31 ae] a13] a6

Convictions DT ! yr...... o] ot} -14 o) 13| w4 0 o]l a4 o] o8 o -2 8) =20l 12] 17 <186] 29| s

Accldents DT 1 yr... s () 0 0 3] a3 1 2 a1]| 3 } . 1 2] <4 3 2] 2] elp] -3

Quest data missing....... 2 1 s 1 ol el «2] % - 9 o g s 10 =170 33 13] 23] «24] »4

Single lic renewal....... ol <3 o] < 4 o] <2 11 11 =12 12 4 o o8] 221 0] e20] 20| 29 3
O NOTE: veciral points and lead zeroes omitted, ».g., S~ .95, 15« .15,
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APPENDIX B (Continued)
Correlation Matrix for Males

Variable

>
[~
L
M -
v <
< o b s “1 el &
Variable s gl 21 | @ v 1 81 = . - b
o - v - - - 1] « " [ [ © £ )
@ c Rond c < < S = 1 - . o ['¢ b o
-3 123 o - =4 o [ i v o [ £ [ o i ~ ° -
-t ] [ Y [ ] -8 - > o o ol o " v v -
P-4 = E v z &~ L) bad © o 3 ° ~ — - g - B
" - o0 - v v Y ~ LY v C bl Led
c v [ v v v " e o ¥ 4 t & © [ 4
v v < d “ > > 1 E b ol 3 - — - -
~ c - L] i v - o ~ & v v M a < - 3 v ) v
-t M [) ~d © - L] » wd > > > LY L 2 © L4 - - -
=t Z| 8! 81 o1 5| 51 st 21 £ =| =1 =) 2| & 2! = i sl %
- = T Ll o 3 3 < [=] [~] o X ¥ < b= G b > >
briv w susp viol 1-4 yrs] oo 12| .7 i1 1 ]elo] <2 2 @2} o2 | <2 3 k] 2 4 4 1] 4] =t
Hit and run viol 1-4 yrs) .9 T] S| <3| o] <7} &} 2 3 . 1 3 Q0| 2| <2 1] o3 1] =3 <2
FTA/FTP viol 1-4 yes.... eze| 21 |e12]ets Cle2l] oaf 30| 131 1] 7] s F] % % [ 7 o] -8 3
Equipment viol 1-4 yrs... e30| 2¢ |ete | <21 1 | =20 2 9 17 1] =3 -t ) [ ] 1 [ o |12 k4
Misc moving vini 1-4 yrsJ.yy S| w2 ot o] -6 <2 1 2 Nl 3 H 1 2 2 2 v 1] =% 3
¥isc non-mov viol 1-4 yrd. 29| 28 | o185 |e10 ] ot {e2e]| <2 10| 15 4] ] w2 D) s LI I §1 b lald et
Convictions & mos prior.Je1s | 13] 8| «8 0| el0 0 ? 3 [ 0] 2 2 0 3 s > 1] «3 2
tonvictions 1 yr...coi.ofed2] 30 {cr0]era] =6 {o29] ¢ 9} 14 8| o8 ] 4 ? 14 s 6| -5 8
Convictions 2 yr........|e31 ] 29]a12] 37 2 e26| 3] 30| 14 LI S I IS 6 S o] 18 3¢ 3 5] 12
Cravictions 3 vr.....o.odedo] 1% <9 16| 3fezet 8§ vl as] of arf or] v w0 13| 12 s| «f os| s
Convictions 4 vr......... ] e25| 18| «8]-12 0|-16] oo o) 1?7 6] 1] 2] 10 9] 137 16 ? 2| e 9
Convictions 1-2 yrs.....Je3%} 32|16 -22| <1 fed2[ -0l 12| 17| 10| 5] o1 ? ol 12 18] 12 5] 6] 13
Convictinns 1-4 yrs......Joe6| 39]a10] <23 Ofedef o7 12f 23] 1o o] 2} 11 ] 13 0} 201 11 5] e8| 1o
‘onvictions 3-4 ves.....Jede| 29} a1} it 1]e20! o8 ol 2 T| 1} 2} g 1] i 16 7 6] o6 16
Accidents 6 mos prior... . o4 S| 3} &3 01 «8) o} 3 4 2] 2 * 2 H 2 2 H] - ? !
iccidents 1 vr........... }3 Ty =8| ot | el fertl] 3 4 [} 3] & 2 2 3 s ] - 2 3 ¢
Accidents 2 vr.....vuuud| o9 S1 5| % 0] 9] o} . 2 [ 21 e} “ - § s 3 9 [] L]
Acclidents 3 vr....iioui)] o 2 o ° 3 S ° 0 “ . @ . 4 . 4 & -3 2 H 5
Accidents 4 vr..........] e 2| o1 «2] o3| ot] of 1 3 | 3 ? 3 3 “ [y <} L 3 ¢
Accidents 1-2 vrs........f 015 ] wo| o} er |1}l -3 [ 5 3 [ H ) s ] 7 H 1 1 6
Accidents 1-% vrs........ .1$ f] 3] .8 of o32] 2 3 T 6| o} ) ) ? ? . 3 3 3 9
Accidents 3-4 yrs........| .7 ${ o1 ot 0 «3] &3 0 H st <2 “ . 3 [} 6 o 3 H 6
Fatal/injury acc 1 yr....| .y S ] o3| wl| o8] o2 3 ] 6] 2 H 3 3 [y [y 3 2 2 1
Fatal/tnjury acc 1-4 yrs.|.ye T 6] ot of «33] -1 L H) 5] <3 3 ] LH s 6 “ 1 0 4
Property acc 1 yr........] <9 81 3] o3| 3] o7 a2 3 3 3| 8 1 H 3 H 3 3 o [} “
Property acc 1-4 yrs.....| 10 S1 Q2] w2 o} | o8} .3 ? ] 4 0 2 A H 7 b 1 2 3 A
Single veh ace 1 yr..... . o7 6] 3] 2| 2] o8 1 3 0 2 1 1 2 3 3 2 ! 1] ! 0
Single veh acc 1-4 yrs...| o8 S1 «3] e [ ) & 3 3 o] o} 2 2 3 4 ] 1] =t <1 2
Drunk driv ace 1-4 yrs... ,2 3| 2] 3 2] o2 2 ! 2 2 o] 1] «2] «l] 2| 3 2 1] =3] el
Part faulet ace 1 yr......| o7 o wt] o3| 2| <8 <1 3 4 4| o2 H 3 6 2 3 [} 1
Part fault ace 1-4 yrs...| 432 5| <61 o8] «1]el0 [} 4 3 [ [ 2 3 H 5 [ 3 3 [} 3
Accident cost 1 yr....... ¢ 8] <3| <3| el 9 -3 H H 6] o} ? 2 3 4 [ 3 2 N 2
Accident cost 1«4 yrs.. .. Y sl _p) o7 o] «11] -1 . 5 ol o2 4 5 H 'y [] & 2 1 [}
School data missing......| o ) 0 0 0 0 0 2 3] <3| =l0| e} 3 0 2] -} 2 2 0] -t
Length license gap 1-4 yr o3| 39| o8] 9| <3| «}s 3 [ 2| 3] 4] o8 0] <! [+] [} 3 1] 3] =2
Accident rate 1-4 yrs... . elé 7] 7] o8 0 o12] o4 . [ sl o} ? 1 3 3| =2 4 1 H 3
Convictions DT 1 yr......| o29] 24/ 12] <17 0] «26] o8 o] 15 9| oo 0 ® a1 11 i 9 o] -4} 12
Accidents DT ! yr........ .1l 1] .21 o2 1] e1l] o6 “ 3] «2| et 3 ' s s 3 1 S “
Quest dats missiog.......| .19 16| -14 37 3] «18 ] (-] 0 0 o Q [} 0 o 0 ° -] 0 2
Single lic renewal....... 151 18] 12] 18] <t 16] 5| o8] o4 [} s 2] .t O] <2< l0f 9| o7 $| en

NOTE: Decimal points

and lead zevoes omitted,

e.2., 5« .05, 15« .15,
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APPENDIX B (Continued)

Correlation Matrix for Males

Varfable
. 2 . s .
Variabl é " E '.os' .:E E L) © E = E -:‘: g g " §
o T IR HHEE HMEIREHHHHHE
AR A R AR A AR A R A R M B T
HHEIF NN IR I NI I E
Elel sl s B 5 s8¢ 5|s|E1E(8]5)s
2l S| 52 5 8 B 5121222 |3} ets|3)3 s]¢8]¢
wl = dizl2]212(a]&|2]l&]|¢& M| S |lw]l<|a|l=13 =2
Driv v susp viol 1.4 yrs.| o4| o2 [ 2 H s 4] <8 o7 0] «t8] 301 <2 2] 4] obf o] o6 2] o3
Hit and run viol 1<4 yrs,| oaf a6 3] el 6 ] ] o] «3 0f oo 7| 3 6| <2 o6 0] 3] 3] o2
FTA/FTP viol 1+4 yrs.....| 7] os ’ Ti 19 7 3] elt] el2 of 22 .1!. Q] 10| 3] o8| ot]| al] 6| o
Equipment viol 1-4 yrs...|«12| 8| 13 ol 16| 11 o] a12] w18 0] =29 &18 0 $1 Y| ll]eld] 0] o] o7
Misc moving viol 1-4 yrs,| wé| 1| a1 ) 0 0 el | o6 ¢ 0] o] 3] @1 1] ol] <3 <3 1] 2] =l
Misc nonemov viol 1+4 yrs| a10) o7 10 ’ St 11 S el3{ ols 0] «27] <10 0 3| =l0] o8| o3} ob| of
Convictions 6 mos prior..| o8| o3 k4 2 [] 9 6| el0] o8 Cleté] o ] O] «0] 7| 5| o3| o0 o2
Convictions 1 yr,,...,...| o8| «? 10 1] 13 s § |11} «17 0| =20} «37}] o3 L} oSl wll] o] ot | o8| o7
Convictions 2 yr,,.......| «7] | 13| o] 12 7 5| <% o210 0| =23 &33| @2 $1 e[ wl0| 7| ol o] o3
Convictions 3 yr.........| o8| o? [] 4 [} ) 3] o3{ «t10 0f «1?] «13] o} Ti ob| o] ab{ o3| o3| o3
Convictions 4 yr.,.......| «¢| ot [ [ ] . 3| <0} a9 0f «18] «30] o} 9 0| %] e 1} o)} o2
Convictions 1-2 yrs,,....| 8] «12| 18| ] 17 61131 23| of v elS| o3 5| of] 10| o0| o3| 7| -0
Convictions 1.4 yrs....,.| 9] «12] 13 s| 13 7 6| e12] 23 0] «30| «30] 3 1 w4l eld| <10 o3| oo | o3
Convictions 3.4 yrs......| «8| «¢ 7 ] 6 ] o] o8] «le Of =21 | o183} i} V| 2| o¥| 7| 2| «4| o3
Accldents 6 mos prior....[ 3| o2 . ? 2 } 2] 1] 2 0 ob] 2] e} 2 0 2] ol el] e} [}
Accidents ! yr....,...... 1| % ) 3 ® ] 2] 4] o8 0] %] o6 @3 ] O] o3| o3| <2 <3| o6
Accidents 2 yr........... 1] -1 H 0 3 -1 2] «2f 10 0] 0] «3] e¢ O «1f «35{ e} 2| <2 0
Accluents J yr...,...... 1] -t 3 1] H [] 0| 3] oo 0 3] el] e} 3] el o3| @) 0] <3 "]
Acclidents & yr...........] o] ot 0 3| «2] el 0f o3| «2 0 3| o2 0 ’ o] <! 0 2 2 0
Accidents 1-2 yra..,.un| 1| ¢ o] 2] 7| o] 3 - “l2t of 12| 0| 51 2| o o] 2| O] <] o
Accidents 1-4 vrs........] 2| o 7 ’ 5] 1 2| -] «12 0] «13| o8| et G| el 7| <2 11 3| o2
heeldents 3+4 yrs..o B @ 2| 2] o) etf of o8| ool o] «of 2| of o ol o Wi «t{ o
Fatal/injury acc 1 yr,...| o} «¢ 6] ot [} 1 2| o2] o7 0 «d] o6 &3 2] 1| o8| =4 0 2| o
Fatal/injury ace 1.4 vrs.| 2| -8 ] ? 6 ¢ 1] e8] 11 of =11 e8] e¢ 3 0] o3| o 0} el el
Property acc 1 yr,....... 1] ¢ 3 3 3| e} 1| 3| 8 0 eb| 2] 2 2 1| 3] 1] =2] 2] o3
Property acc 1-4 yrs.. .| 3| o) 3 2 | -t 2] et o7 0] 7| 2| 2 31 el o8 0 1] 3| ol
Single veh acc 1 yr,.....}] o ] “ 1 ] 1 0] 2| o9 0l o8] o3| e} 3 0} =} ] 1] o2 1
Single veh acc 1+4 yrs...| o} <2 [ H 2 2 2] <3} 7 0| 7] 0] @2 2 1 o] e} 1] <} 0
Drunk driv acc 1+4 yrs.,.| o3 i o el 1 1 3, o2 0 0| el| o2 1| ! 0] 2] 2| &2 1| =2
Pare fault acc 1 yr.,..., 1] 5| o2 [ 2 2] 2| 3 0] o] 4| et 1| «l] of| 3| wl| o2} o3
Pare fault acc 1-4 yrs...| ) ) s 2 3 3 1| o¢] o8 Of o8] 3] o3 1 1] 9] «3| '] o2]| =3
Accident cost 1 yr.......| o] -3 k4 0 . 0 1] o3| o7 0] o8] o3| o2 2 0 «3] 3] 2| )| =3
Accident cost 1-4 yrs...,| o3| o8 [} H 6| et 1] o] =1} 0] «ll]| 0] w¢ 3 O o8| 6] ol] 2| o2
School daca misstng......| «2] o <3| a1 of of 2f o sl of erof o1 3 o3 2f eof s | o
Length license gap 1-4 yy o8 9 ] ? [} 6 2] 8] =10 0l w16 o8 1 3 O 3| o] el «1] o3
Accident rate 1-4 yrs.... 21 8 ] 2 4 e} 2] e8] al0 0] «10] op]| & 3| el 7| e} 1| 4| o2
Convictions DT 1 yr......[ «7| «0| 14| | 16 s 5| «10] o217 o] -24f 12| 6 6] 3| el0| ob| o3| ob| oo
Acclidents DT 1 yr....... oWl o? 3 H ] [} 2| 4] % O 8! o] &) 2 2] 4| @2 1] o] el
Quest data missing....... [ 9 ? 0 [ [} [} ° [} [} 0 0 0 0 0 [} ] 0 -] 0
Stngle lc renewal.......| of dfesslarfaszlaslas] sl 2] o o] 18] 2] 1| 0] v} 2 °J s

NOTE:

Cecine) points and Jead reroes omitted, ¢ g., Se 0%, 135 & .15
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APPLNDIX B {Coatinued)
-
Correlation Matrix for Males

N Yariable
» "
7] [ [ "
& L d > L] » b
1 3 o . [ [ 1 F
& L b b 3 -7 » »
: H Siefs]F AERER AR E
™ [ -; [~} > 3 -7 - R 4 > A 2 -
: ’;; b - [ -od v'- 133 '.- g -6 3 - Lol
Variable £l . Al I T T R Bl R I I NURE IS - I
- £ [ 1 - < (-3 -] -~ ° < e - >
- o L [ -] L] L} 1+ o~ 2 -t —: - Lnd > - l: bl
AN IR IR R AR AN E
Nt o -t ™ [ - < g [nd 13 > ) > 1] -
o -] -] c b O » -~ - -] L] c ) - b "
€ < - A - | o4 [} - -t - o [-] o > © »
Lo [ [ g c [3 1 ~ - > > s c + c &
ElzielelEl sty @ s>l el l&elets]le]x X
-t [3 € - 2 M x - - - b o c — " o * [ -] [
% -] -} v ° v 1] < [ b < - 3 -] < - L o [ [
a z = > - (3 < oc (=] o O 0 1 O o [ Iz o I3
Driv w susp viol 1-4 yras,| © H 3 0} =2 4 -3 3 Q] 5] <6 194 11 s ] ] b 2] h
Hit and run viol 1-4 yrs.] o 1 2 1| 2 0 3 2| »l b} & [ 0 [ 2 1 H S Y .
FTA/ETP viol 1o& yrsuwene) 1| 13 2| <o) 3] 1] <] 2| «1-10] 0] 2v] s8] o] o] 1o 20] 25 o} o
Equipment viol l-& yes...} 2| 12] 18 ]-12 H 9| ¢ ) «¢|al0o]eid] 20 18 9 6{ 13| 20 3 st
Misc moving viol 1-4 yrs| 2 s 1] ot H 3 1 2] o3| 2] 1| 1t H H H ) s 9 - 3
Mlsc non-mov viol 1-4 yrs] S| 13| 10| o 3 ff o] 11| wl|aldl] o] 20}f 10 9 8] 3¢ 21 30| 7] 14
Convictions 6 mos prior. | el ? 4] o3 1 o| @2 1 3] 8] &7] 19 [} ? 3 3 s8] 12 H 3
Convictions 1 yroe.eeeead” &y 191 11 |29 5 ® 0 T| «¢]ate| 7] 29| 23 91 16| 20f 235 ] aa 6] 1
Convictions 2 yrovsueaoa] 3| 16| 20 ]-29 4 6 1 81 3| 8] o8| 39 26 13| 1] 20 251 31 ol 1S
Convictions 2H L2 a8 W0 8 Th 2) 8| ey o8| 5| 39| 2e) 18] 2| 17] 26 6] 1] 1e
Convictions s Y] 16 8| 10| 10] 12| o3 1] o0 <40 6] 22| 17} 23] 16] 23] &7 11| 10
Convictions 1-2 yrs...... ] 51 1*] 16 |20 7 L 1] 10| etf w13 ]| o« &b 30| 34| 17] 26} 1| 99 LAt
Convictions 1-4 yrs......| o} 18| 22|18 13| 03 8] Y| 2|22 2| 99| 95| 20] 19| a¢] 2] s} 12| 20
convicelons 3-4 yra......p 4| 13| 20 {et1 | 1| 0| 8] 3| of ~T| eo| oo 28] 30 16 20] 3| 6| 11| 23
Accidents 6 mos prior....] & 1] < 2 1} 2 0] 1| <] @} ] H 3 4 1 1 y L) L
tecidents 1 yroveesuen.ed 3 L) o] o8 3 ° 1 3 1] o5 & * o 3 3 \J o] 1e ? 4
Accidents 2 yr.oivvana.a 1 L o f =8 L} 1 3 2 1 1] 2 [ ? 3 L ’ o] 1e [*] 4
Accidents ) yr.....eene.f 1 ? 3| e 2 2| 3] ‘0] e} 1] el L 7 2 H v o] 1¢ ) 4
Accidents 4 yr........0.a) 3} 3 3] el 3 1] 8] e 3 0] <3 3 3 3 3 3 iyl n H 2
Accidents 1-2 yrs........] 3] 11 o] -9 ] 1 3 3 1] 2] <21 12| 12 - o] 1 ] 10 ) H
Accidents 1-4 yrs........| 3] 12 $] o0 ? 2] -3 ° 1] 1] 3] 10] 1 H o] 18] 1o 20 ? ?
Accidents Je4 yrs........} 2 + S| <3 H 3] 7| 3 1 1{ <2 1} [} - 3 . 6| 18 s 4
Fatal/injury ace 1 yr....| 1 [} 3| »3 1 0 H 2] 1] «5]| . . 1 1 1 [} 9 1] H
Fatal/injury ace l<4 yrs.] ’ 8§ =t 2 “ 0 3 0] «3] «2) 12| 11 ] 3| 19 1] 10 ¢ 1
Property acc 1 yr,.......| 3 y 3| - 3 0 0 1| 2] <& 1 1 4 3 ) LR B ¥ ) )
Property acc 1-4 yrs.....|] ’ o] o b4 0 =3} «2 2 0] «2| 1] 1o 5 o 10 $| 20 [ .
Single veh acc 1 yr......| 3 2f 0] »} 1 2 1| =1{ =3 H L) 1] = 2 1 4 4 1
Single veh acc 14 yrg ..| 3§ D) o] o2 H 3] o} ) 1 0| -3 ) [] 1 A ) Il S 4
Drunk driv acc 1-4 yrs...| 2 ? 0 ¢ 23| &l =) 2 0 ol 3| =l 1| <1 =t 1 2] 11 ] 16
Part faulc acc 1 yr......] 2 4 2| -e 1] <2 3 2| el =4 [4 ] ? 0 2 ? 3 ' 4
Parc fault acc 1-4 yrs...| o [} 4] o2 2 [ 1 3 0] <2 -5} 11] 13 3 S| 14 o 17 3 A
Accident cost 1 yr.......| 32 [ 3] e 1 2 1 ? 0] <3} <2 . ? 1 H (] H . 5 H
Accident cost 1-4 yrs....| 4] 15 0| et 4 'Y S Y 2 i 2| <3 12| 1 3 o 13 $] 20 5| 10
School data missing......| =} 1] ) { 0] o3| «8 o] % 3 s ? 5 [} H 4 L 1 3 O
Length license gep 14 yr| 5| 11 3| «2f 3 2] 11| 18] <2 «b| 6| o3 0] «3} 1] o} 0| -¢ -] ?
Accident rate 1-4 yrs....| 3 ] 7] o 4 1] 3 ° 2| «2] <3| 10| 12 H S| 14f 10| 23 [} s
Convictions DT 1 yr......| & | 16| 12119 7 3] al A st wll] 5] 260 21| 13| 16 28] 25| 0 7] 13
Accidents DT 1 yr........] 4§ 10 5| -8 0F «} H 1 o] -3} &1 *] 10 3 $ ’ 1] 15 4 ?
Quest “ata missing....... 0 H) 0 0 0 0] ¢0] 100 «l0] o8] 18 H 1 1 1 ] H 1 3 3
Single lic renewal.......| 3 |a10]al2 4| o7 2 o H ] 1] 0] a0 a1] 2| 3| o5)211] 21| e
NOTE: Decimal pointa and lead zeroes omitted, a.g., 5= .05, 15« .15.
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APPENDIX B (Continued)
Correlation Matrix for Males

Viriable
el e el &1 .
>1 > :"\13 -
i I R B A B ol ol o8
ol Bl B B 2 e I 8] E] % 2
varisble CR CH IR o0 Il -3 L Y TR B IO B Iy e el el o] ®
i B IR ECH R I N B YR REL W RO R R RS -2 - - - B o
s s ot B 8] elelsleleletetelel=lotn]e]=
NHEHHHBEE A BREHRE
2l sfE| & NI IR IR I I I I I I I AR
slat i Bl 88 8] 8] BBl 2B El21513)33]%]3
sl=lela) 22| 8| 8] 8] 8[8)8)8}81¢8)¢8]¢e|§|¢Els
Driv w susp viol 1-4 yrs.|it0
Rit and run viol 1-4 yrs.] §{10%
FTA/FTP viol 1-4 yrs.....| 22 ¢ oo ’
Equipment viol 1-4 yrs,.. 1Y s | «e |00
Misc moving viol 1-4 yrs.] o 3 8] 1% {100
#isc nonemov viol 1-4 yrs| 2v Th es] S0 104100
Convictions 6 mos prior..| 11 31| 17 41 18 1100
Convictions 1 yr.........| 2¢ T 3] o0 12] 1| 26100
Convictions 2 yr.........| 2¢ LIS } ] o 16| o6 | 13| 327 300
Convictions 3 yr.......0s| 20 TIM] ev] 12) 40 Yl 2e]l 31 )00
Convictions & yr.........| 21 SI | a3 a6 e 20| 23f 25} 30]1%
Convictions 1-2 yrs......| ¥ Sl eoq se]1r] s3] s} o) o3| 38| 20]199
Convictions l-4 yrs......| 33 SEsaf oot 20| 07| 21| o3| 7| 72 s 02 190
Tonvictions 3«4 y;s...... tH] Slar| saf qo| s} g2 2% asf we) 21| ws ! 5] 00
Accidents 6 mos prior....| 1) 1 ] [ 6| o ] 7 v H ] L A1109
Accidents 1 yro...vvounns]| 13 3| *1 4] 10 o 21| 10] 11 $] 10 18] 32 3100
Accidents 2 yr....... 000 ) 4 3 ] L3 [] 1 81 19] 10 o] 0] 10 20 2 I f1w
Accidents 3 yr...........| ol = 3 [ 1 $1 2 4 71 1@ ] Y| 181 7 ] 4 21100
Accidents & yr...........] 9 ? 2 [ B Y 2 - H 5| 17 S| 1] 6] 2 1 1 4|00
Accidents 1-2 yri....iuuf| 10 ’ s 12 sin S 21} e | 26 23] 18 3| 0} Y . 2|100
Accidents 14 yrs..o....f Y| 8] s 16| o] 32 1] rel 22 e | av| 25| af sa| se) ss| er] 2
Accidents Jeb yrs........| a H . [ ’ . 0 [} s 13 17 ] t0] 22 1 . 31 10} o7 [y
Fatal/injury acc 1 yr....| 3} ) . 5 L} S| 18 ) 6 of 1IN ¢ 2] s 1] «2 0] I
Fatal/injury acc 1+4 yrs, 4 s 1 ol 1 sy 16 s 1) ] il 3] N} | N 21| &
Property acc ) yr,.......| 1» . H T 2 ? o1 1 g \ | te] 14] 10 3| » H ° 1] 5
Property acc 1«4 yrs..,..| § ? 6| 30 3 7 21 13) 1] 18] 6] 10| 21n] 20 1| &3] s o7 | 40| 02
sinzle veh acc 1 vr......|] o 1 ) . ) - 3 9 . ? ) ] 6 3 2] 2¢ 3| -1 ol 21
single veh ace 1-4 wrs, .. 2 3 . [ 3 7 3 18] 1o ] [ 121 33 L] 2] 3 17} 18 161 23
Drunk driv ace 1-4 yrs, .} 5| =) 0 3 ) L] ) H H 3 1 . H 2 2 . 4 3 ) A
Part faude ace ) vr,.o....| 8 1 ) s 3 7 ol 18 6 s b BN 6 3} a8 1] -2 11
Part fault ace 1-4 yrs, .| s ¢ [ 9 sl 10 S o164 183 12| s2f 1*| 220 15 o] 27| 23] 23] 20| 33
Accident cost L vr.......| & 1] 3 s . . S| 18 & ? S| 151 12 7 2] o 1) o 1| o0
Accident cost 14 yrs.,,.| ¢ s sl n ol 1 o 18] 17 15| 6| 20| 23} 10 3| 37| sef a7} 2} %2
School data eissing......| 3| .2 [] [ ) ? ) A [ 3 . -2
Length license gap 1-4 yr| t e 2 21 10 H ? 1j «7] o3
Accident rate 1-4 yrs.,..] s ? o] 18 51 10 31 18| 18] 21| 19 29
Convictions DT 1 yr......| 18 S 28] e} 111 3] 18| T2] en] 3| 9| T2
Accidents OT 1 yr........| & [ 31 10 3 N o 18] 3] 13 ¢} 17
Quest data missing.......|] 3]l 2] 10 3| 12 H [ L 6l <21 1}
Single lic renewal.......} 2| -1 10| <18 0«12 a?|elé]| 213 8| o7} o317

ERIC

NOTE:

Decimal points and lead zeroes orfcted, e.p.,

§® 05, bye 1o

. ¥,
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APPEXNDIX 8 (Centinued)
Correlation Matrix for Males

!
Variable ‘i
: 3 |
> - - - L5
[ [ b b - . -
> 3 -« > > E L b b
- ; ;« :- 4 [N 4 : 3 L i g o > ; L) ol
- L) - » » 1 > 3 et - H W c ]
[ [ v [N > 7 — - - - . ] » ot + L > - 3
Variadle » » v ] v - - o v - v
L] L] (od - ] [ ] N 4 w4 & g [ad » [
2 2 v [ v [ 7] 2 4 1] % v - &
* + » » [ [} ] < ” < 1 » " c M t: ] M
"7 5t El S| S el )2 sl o
21312l =)l sisisislslaelalsiz2l ol Slotsals
[+ [ e ol .~ re) L 2 2 4 c c . [ <
SISISIShElelel eSSl els)sls|&]els 0]
- e L] . & & o .3 c - - -t e 8 o - > - ”» w
sleld| sl e 8l s 1215|588 |2 55888 8!c¢
< < . I~ E- -~ L w - -\ [N < < v 3 < () < 5 w
R .
)
H
i
{
|
~ H
Accidents 1+4 yrs........| 100 B
Accidents 3-4 yrs........f 73 |10®
Fatal/injury acc 1 yr....| 20 | «1 ]300 '
Fatal/injury ace 1-4 yrs.| 37| «3 | 90 | 100 )
Property ace 1 yr........] 43 8| o] «]100
Property 3ct 1o4 yrs.....| ¢8] 5 o1 s{ 92100
Single veh acc 1 yr......] 15 ] =1 | s3 | 27 3 1 100
single veh sce 1-4 yrs...| 30| 29 20 | 90 3 L] 2 {100
prunk driv acc 14 yrs...| 7 ¢ 71 1 o 12 s2 (%
Past fault ace 1 yroo....| 22 S 7| &0 2 1] «0 | 26 ¢ {300
Parc fault ace J-4 yrs...| ¢35 30} a0 | 79 H e| 20} &%) 16} 93]1490
Accident cost 1 yr.o......| % Sl A9 ] 0| 221 31| o9 26 8] s8] 2 |10
Accident cost 14 yes....| TO| 4% | 44 | 89| 351 27| 20| of | 164§ 35) sv| 352 l1eo
school daca missinge...on| 2} 20 3| 1] a] 2| sl ]t} 2} o) 2] o2 feee ’
Lengeh license gap 1-4 yr| o9 | =1} 2| ¢ G| - 0] ot [ 21 - 31 o5 s 100
Accldent zate 1-6 yrs....| 99 | 72| 23 | Sa ) ws} se{ nef 27 s| 17} x| ssfer] 3| <2 ]i0a )
convictions DT 1 yr......] 1?7 TiHio] 13 121 312 . ’ 21 w] 13} 31 1e 5 51 s 100
Accidents DT 1 yreessoon.| 32 ] 32| 30 ) 29} 83| a2 | 18| 3o 34 261 23| «6 | 36 1 1] 5| 20 |too
Quest data oissing.......| <3 ] =3 | 3 2 2| -2 1 3| 2 3] 3 3 2] 31 a 21 9l
Single 1c renewal.......| =0 | =2 ] o4 | e8] &5t 23| a)| @2 | «2 ]| a3] 3] o8] w6 0 0 ¢ j=13 | 5! <3 ]1co

NOYTE - Nerimal pointe

and tend zarrec amérepd

»

~

£
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APPENDIX C oy -
Correlation Matrix for Females —_—
Variasble
'] “ &
ko) » - - o
> ™ 1Y) [=3 g a <
gl 2] $l e ] 3 T
Variable S s H 2] s al 2 c e o | 3
> > o -] v — 12 -t -] £ » <
~ - [ u L] h-) e - - [7] <
[ S Ed of v e c L " Fd - &
3 3 o " L] ~-d Eod » L] o L k-3 b <
Q [+ b 3 Ld e - [~ c h-] u o i -~ bad =
© v < I3 k) -] v @ - -] = bl 3o S <
= - = o 4 v — -~ o © -~ - a &
o E E " [ 123 ‘_J - Ed F-4 -~ - L ] - A =2 o e
= L - < £ = - [ - - - = Ll o [ o -~
» o o [ L4 o o > ol hed -~ g o c o -— <
13 [ 32 < 3 bl el [ -t @ [ < 1] < L. (-] Lond ” <
1 [<] - d -] & k=4 ol e o 3 e Ed =3 3 | 23 e -] o k-
[ P © 7] ] = =z 0 a < (3 o = > [ a (] <] ]
Fresno county............ 100
Sonoma county......... ... e181 100 Y
Sacramento county........| .27 -1%{ 199
Stanislaus county........| ~10] 11| <20 | 109
Los Angeles couaty....... 30| =25 <68 | <281 30¢
Height..................) & 2l 9} -2 3| 150 .
Weight........... crrrans R 1 H 3 2} 5] 8} 105
Single orig license......| <3 ol 11 o8 . s| <1} j0n
Drive test score...... erd] o ? ] & e3! =11 -3 31 120
Age-licensed............. il -3 2 - -l -* ol =38t o6 200
Lenpth instr permit...... .12 . s b] < [4 -8 1t 1 =22] 3
- Traffic density.......... =60 =33 <o f-33] o1f -2} <88 o} o3l o a3l i3 !
Birth location........... ot 2 T] o6 i) -2 2| =2) .3 il o7 LE b
- Home status.............. -k -l -l 2 3 Fe) o] <1t -2 Al =13 - 7 192
Year left school...... cod] W8] -2 o 2 8 st .11 19 3 .2 L ] 9| -8fa12}1c0
Transfer..... crreraan eee 2 2] .2 9l -2 .2 el 8l W2 2| <3 -3 7 7} -42] 199
Dropout............. PR o b o 3 -7 s 21 -2t b s ¥ -8 3 Sp-511 o0] 1950
College transcript.......| 3] =3 s o} 7 3 -8} 3! S| <13 [ ] 9| <7 elC} &1} 33| -32] 100
Grade point average...... o3| & . o 1 s -7 o™ e} -12| 1> If e eiif 221 -13] -33] <1l 00
GPA trend.......ovnnnn. 2 M 13 3 -t 2 -1 o o} ¢ 1 -4 -t -Z 58] e} -7 3 21t 199
Citizenship grade........ 3 2 ] D < 3 -3 L] ] -7 *5 bl -1 ot 21} <12} =22 a|lmn 7 -
absences...... crrenenenus <3 3 ] -3 & 5 8 =7 -5 4} o1l s [ 11] =20} 11 29| =28 | 671 oo
Non-language IQ....... R RS S N Y I T ] 3 3] <2 . 6} o160 v (] 2] 5% 10] -6 -12] 23] o8} -2
Achievezent test........ | ot &7 [ o] -2 7| -8 L] 51 «1t] :n 2 2} <T] 13} 5] -10) 30] er] .2
IQ discrepancy........... -2 3] «6f 18] =3] 3 o] - 2 b} O] e 3 vi -2 ] il =3 =3 e3
R Achievexent index........ . 31 -} 1) 3 1 -t 7 st -3 2 -h o5 8 20t =21 | =<7 3| =3 &
Rural school...... emeras 21 2%{ «20] 19f -33] -3 2] -2 5 H o0 b6 | e} 0] -7 3 0] ~15] 3 2
Quest response date...... 3| =2} -s k) [} -l Ol =2} e} 3f <5 [ 1] =3} =8 1 6 5[ «l3] o6
) Attitude...... PR Y 2 ;; 7| 8] ~ef 1] oo 3] & o) @2] o2} 2] =l 1| -3] - 2
Driver trainiag safety.., ] ) o1 o 7] 6] -3 31 -3 -t 31 -9 =3 1 3! <2 [} 3 o1 =2
Driver education.........} .s o} oy 3 [} 3| -2 » 1 -2 3 L] -] =% 6] o8] =10 8 [) 4
Briver ¢d uality......., el -2 s 1 -t a 2 31 el s 3] <3| eb » 8t -6 -3 6] 12 -2
Mileage work.......... ez 1] 6] o6 [] 1 2 s o] 2 1 7| -2 1 1 2] -5 L 1 0
Mileage other......... el wg 3 2 1 Y3 1 * 2 el -t 2f -t 2 VY IS 2 H 8] -¢ s
. Annual mileage...........| .2 2| -2 2 . 2 s 6} o1l o3 [J o] -3 3] -2 L} 2 1] - l
Total aileage........ 3 H 2 1 ot 3 7 W3 -l 4 5| ep 1 6{ oS 7 il 8] 16| -t
. Prior mileage............ 3 L} “* 7} o7 1 H o 51 L3l o6l e 3 6] o8 3 2l «?| 9] -3
Vehicle weipght...... ceras 2 ) 0 3 e o3 11 7 =y 6] b} e 0 2] -9 2 11| 6} 7 n
s Vehicle year............. ¢ 2 1 b -l -7 5 »3 -8 & 1Y .3? -5 ° PY 4 3] 2 1 2
Vehicle mileage......... . 2 2 1' 1] e [ 3l -3 [+ 3] -5 -AL-l & 2 ] -3 O] -7 [
Yt
Q
E lC NOTE: Decimal points and lead reroes onitzed, e.y., “ ~ L5, 15« 15
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APPENDIX € (Continued)
Corzelation Matrix for Fezales

Variable
| ' .
| )
el
. M ‘s .
v ® = “ S
Vartable 3 ol % K = »| €1 2 . o
ot = & > = g = b s s & P & = =
| = o = 2 - — e = E s K3 © ] & = 3 ~ S
| a gl = 81 2] 3] ¢ slestelsts1z2lelslslzsiz
2 st sl &1 €] 2 & Sl2] =1 5|s1Zl=zi=3]*1FE
S » & 2 - ¥ T < - v H 1 E ] 2 N o -
c -] c 3 v o - » b3 o [ - & o &
] e | = N 2 3 - -1 s1 81 2] = wiovi%o v
N c - A3 ~4 © - g - v L4 © 3 & i = ° L R L
—. ] » - ° - [ » - > > > < o Z - ~ -
| c12| 515l =l sl elel|zslsi2lsiglEl8|2l2]E8)¢%
| sl <l 2] 2181 21 &1 3 <cls}j3jlcjEB{El<jeja=]j=>{=]c¢°=
r
.
]
{
Citizeaship grade....... .} 100
Absences..... cerrsasannns =52 | 107 B
Non-language 1Q.......... 28| =14 102 .
[
Achievement test......... Iv | =22 sT| 100 .
IQ discrepancy........... Y 21 211 -8] 1co 3
Achievement index........ 651 47| <l} 28} o3| 100
Rural school........ reeed O] =8| 8] w8 5 5| 100
Quest response date...... -7 3| -8t =10 o] =91 11 100
Attityde........ secereeas] @81 =31 -8 -8 s 1 4] ®{ 100
Driver training safety...] 4] o1 ' 9] 3 'S 'y [ 3} loo
Driver education.........] «1| -2 2 1 1 3| o8| «2 0f «5]13%0
Driver ed guality........} o] =3| 1o 16| ~1 s o] «2] 8] 24 o] 100 -
Mileage work......... eend 21 W1 1 2 1 1 3| -5] -3 2 F 4| 100
Mileage other........ cens o9 & 1{ o3 0] 7 1| et [} 0 H 1 13} 300
Annual mileage...........] .8 . 1l =t 1| -8 3] o2| <3 1 3 s! 77| o7} 100
Total mileage........... J-10 T W3 7 7113 L] 2 (] 3] o1 o] 28; 29| &1 |100
Prior mileage............} 8 7] &T] o8 2t =71 10} «1 1] o1} o1 ] 9| 13 17] 27 o,
Vehicle weight...........] & Tl .8 7 1] <3 5 1 | wl] 2] 3] 6| 4| 3| o3 2} 100
Vehicle year............. ) =7 [} 3 2 ] 2 3 0 3] <1 )3 ) 7 L . 4{ «19 | 100
Vehicle mileage..........} «7 L] el ol I 5 4 (-] 0 L] Q0 2 | 27 37| o8 22 e -1 {100
Q NOTE: Decimal points and lead zeroes omitted, e.g., S = .05, 15« .15,
‘
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APPENDIX C (Continued)
Correlation Matrix for Pemales

Varjable
] o .
r - -t - ob
> > o c 6 -3 ]
o o < L] o i -4 Lol =
Vartable S| 5§ 2 <l 8 2l 2 e 8 b I
-~ >~ =S o < - L s -] L ” <
1 o (73 [1] » -l ) - ~-d [1) c
. © [ o g 3 o c bed L] L] < o
3 3 (-] 13 . -t & " L] 3 L 2 ] c
2 o ' 3 - 1 " < < h-] [T ~ (v o —t -
o (7} c 3 [ o ia v -t [ < [ 9 o c
el s gl Wl €] o) of o “1 21 2t 8 "t el =) & u] el )]s
c 1] -t < £ £ - [ - [ bed £ " o ] L] -
] o 1 c of oG o > o8 - [ g 1) c a -t <
& c o L] [ -t - < bed [ < - * 4 - o Lnd L] <
N © o - -] L] [ -t | ot 3 3 -t o o |9 [ o | 1) 8.
w] o ] 7 =] =] =] @ a < [ ) x > =} a} o O ©
Equipped seat belts...... 3 3 3 2 |-10 3} -2 2 -7 -9 o3 | =& [y 0l -7 7 6 3
E; Wear seat beles.......... 3] -6 1| -+ 7 9 1. Y s 0 (] [J 2] =2 6] o1 | o6 91 18 0
b Marrfed..........vuvunn. 7 s 0] 1015} 7| o2 |10 1] 17| =10 <18 7 -16 16 | <36 | .28 2
Divorced/separated.......| .} 3 2 of «2| ot o] =7 -1 A1 21 e2 3 3] .7 4 9fets |e16] 1
Number of children....... 31 3| of 7|-10] 7| of-42] of 190{-12)et1| 6] 12)e30]| 12| 33|35 |28 -2
Number of brothers....... s -2 7 -9 s 2 «? 'y 13 o? ! o1l 7 3 | =12 [ 10 | 13 [ =10 1
4 Number of older sibs..... 6f 3| s of w0 waf 3] s 1| ]| W7| o] 3] 2|en 2] 101313 o
Parents married.......... .3 1 1 1 2| <1 ] 3 7 1] -6 10| -2 3 |abS T! 4] o6 8 10 L]
Studen:.. ................. 2] | o} N | 8 6] «3 9 6| «18 10 ] o0 | «b 9 ob lela ] 36 43| =8
Housewife................ 3 ] <1 [} o8| o5 1|18 0 15| 3] o0 [ 7} 17 7] 21 |29 |27 0
Grade completed.......... 2| -3 9| 8] <6 10| @3 | 29 5] «5f 12} o1 ol {el2 | 31 |<i6 |31 ] 51| %3 0
Occupational goal........ <3 1 'y -5 2 6| o8 11 O] o9 [ ] ' o2 | b 13 % |a15| 28 38| -4
,-;.;”‘, Social mobility.......... 1] 2f3fuj-ie) o] sf oo 2f o #|ar] 8| of 2 2] 2] -2 2| o
- T e™S%yr.. Unerployed............... L] - 3 0 o] -2| o 1] «2 2] o® 2 3 3] 2 1 1| 5] 7 0
~Social activities........ 1] ! ol 3 2 3 7 1] <10 2 2 o | «2 9 -2 |10 161 15 1
| Academic activities...... 1] == 7 S| 7 7 & ° 2| o8 ] eS| 3| b 9] -3 |-10] 18] 4} 0
Y -
Student actisities....... -l 2 6] =21 8 4 0 7 5] «10 S| o2 eS| «5] 11| 3 je12| 18] 28 1
Intramural aceivities....] 1 a1l 1 6 3 H 2 2] o2 & 2] el 0} -1 o] el 1 H] 0
,Jg:sl:y letters.......... 0 2 [+ 0 4] 0 0 4] 0 0 o 2 0 [} 0 0 [+] <] 0 0
i 3
N - G e—Non-varsity letters...... 0 3 L] 0 0 0 0 o 0 0 0 0 0 0 0 0 0 Y 0 0
-4 \’bf - ) )
¥ s Drinking.............. .. J =8 H 3 -3 0 K 1 21 -1 -2 e 1 1 1 1 1] -4 9 4 -l
.'\' Number of cigarettes.,.., -3 ? [y -h 0 2 4] 9| -4 1] .7 2 9 9112 [ 915125 o3
Number of jobs........... 2] <l ] &1 o2 & 1 0 6| -8 0} et . 2 3 2 2] o6 | 5| <14 2
Year own car............. [/} -2 1 H -2 0 -l -b -i 22 -2 -2 -2 -2 2 b 0 3 [} 1
Hours driving............ o] <21 <2 b 6l -3 3 -2 3] =} 0 &) <2 6| e} 1 1] «1] -12 1
Percent motorcycle....... 1| e2 2 o1 -1 s 2 1 o] es 1 o -2 0] -} 2] ol 1] -2 1
Armed forces service..... o ) 0 ] 0 [} [ [ 0 0 0 9 0 [ 0 0 0 -] 0 of
Response bias............ 3 . 6 3{ 13 1 O} &3] o6 6| «0] 211 7 5118 91 13]<15]-17] <3
- Drivér train not offer...| <o +| 1| .o o 2 2| 2| 3] | 2| 1] -2 1| o] -2 -6 o} o
b3 " Driv tratn taken w off... 2| 12] <o} 18] =12 1 3 7 s o] «2]| <13 1l -1 s of -9 0 6 1
* Parents occupation....... 13| o3 ~lh 8 9! - ? 1} =1 | 22 9| -2 7 0] -9 20 19} =t
h\?;& . P 1 7 1 1 H 1
+* ..Sign violation 1-4 yrs...| 2| .3 -8 - 18 2 2 0] -2 1] b 19 2 3 1 -3 2 o] -* 0
_Lane viol l-f{yrs ........ o2 1] <3| o 7 0 0 ol «3 1] <3 7 0 21 -2 4 1| =1] 8| =1
. N .

- Following viol 1+4 yrs...| .6l a2 o8 2 s o] =1 o] -2 0 [4 7] o2 2] -1 1 1 1| =6 0
Passing v'iolption 14 yrel o] 1) <2 s 0 2 2 0] e2 3| o2} a1 3 2 0 0 0 0f 3| <1
aigh:‘of-“’g,s_z,.iviol 136 yrs| o) ) 3| -2 [ 1 1 01 «2] =2 <3 S| e 3 1 1| =1 1] ~4 0
Turning viol 1-4 yrs..... o3| «3| 5| 2| 10| el wl| «3] -1 2| ¢ ’ 0 3| < 2 1 0] -4 0

¢
Speed violatfon 1-4 yrs..| 7] a1 3] .3 ] 1 2 0f «3|] 1] o7 1| 2 2] o} 0 1| 2| «13] 3
Drunk driv viol -4 yrs..f oy b o] 2] s| w2} 2! i} o] ol 1] o2 af 1| 1] of e 2| of -s| a1
Recklell(dr viol 1-4 yrs.| o 31 of 1f e2] of of a6{ of 1| «af w2f of o] <3| o] at] 3] 3] &
v ekl o
Q

P

EMC ;.;;-"WrE Decimal ooints and lead zeroes omltted, e.g., 5=~ .35, 15« .15
. ¥ Y
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APPENDIX C (Continued)
Correlation Mati‘x for Femalea

Variable
bal
o
. &
& L]
: “ : 3 *lel2 :
Variable b1 [=4 - - 0 0 - v
N - [ b [~ L3 [+ -l - [ a o
od Y] ] ~ » -l o - M or [ [ L L]
[ c Ld 8 c a 3 X L3 Ll 0 0 o0 1 @
[-% 7] o 3 o [ -l L) o M = L o L b n —
-l L] [ o c 0 [-N L] 3 [] -~ - [ 7] L Y L4 L -t
£ -] [ - ) N b1 - 3 o ~ -t -t 3 > =4
- (] [ g = g [ v [ o [ v -1 -l et »
c v c [ [ [ " 11 o . [ E & 3 3 @
v v - > - > 3 M 1ol Y 0 o ~ — — -
N c - 1 - [ - & o [ [.d [ o < ] - M v L] [}
-l v ] -l © -t 9 L4 -l > > > L3 L3 3 o - -~ -~ -
sl 2| S1S]lelS)stsl e8| 2ielclaletslel2]3 ]
Z; '<° k3 < = < [ 3 < o (=] o X X < [ a > > >
Equipped seat belts...... af 7 4 6] =l H 3| 2] -3 2 [} 1 4 5 6 3 d 7] N 1
Wear seat belta.......... 141 «8] 10] 10 0 9] 2] o0} =11]a13 5[ e3 4| el 3] 4] <2 0] e2 -8
Married......cceenven.nn, 18 18] 111 «18 21«19 13 ] - ] 1] @3] 3] e14 | «10] ~13 1 [ 3] 5| 7
Divorced/separated....... Y al L3] 7 3| «14 0 s 1| =2 1] o3 0 2 2 L] 2 2] =2 6
Number of children....... Y ] 21 o8| =15 5] .21 [ ] 7 o -1 «d o8| «17 9| =15 -2 4 8] 9| o7
3 Number of brothers....... b 9 5| =10 o) 6] 13 2 4] 4| 5| -2 -3 0l <2 ] 0 4] 85| &2
Number of older sibs..... . | 191 9| =l¢ 51 <71 13 2 8] el ¢} o6 -2 3 0 2 3 1] «21 ol
Parents married.......... 10] «13 4 3| -3 9 1 -3 el | 3 2 1 3| al 0] elo! <3 0 3| b
Student......vvvvennnna.s 30 | =21 27) 39| o 29| -7 -9 2 5 0 [] 1 wb] <& ]ald] wl0] -3 1 -b
Housewife..........cc..... 18| 18] 211 -28 3| .20 ? 81 3| 4| 3| o3| e27f @ll] -21] o5 0 6| -8 -8
Grade completed.......... 35| <35 27] 40| «8}f 39| -0 9 wd 3 L] 13 9| -} 4] 8| 9| -7 3 1
Occupational goal........ 22| #2323 28] 36| «3]| 25 0] o8] 3 7 5| 11 6| -2 1] o8 0] o7 3 2
_Social mobility.......... 8 «? «5| 5 3 9] 201 e2 2 2] 1 0 H 2 5 2 [ 61 o8 4
Unemployed.......o00unn.. b 8] 4| a0 1| -8] <1 . 3 1 1] -1] «2 5 2 2 1] -1 0 2
Social activitiea........ 0] % 8] 12| 0| 12} 4| 2] o1 2 2 [ 1 1 1] =2 2| o6 L3 2
Academic activitlessTovTl™a9 | V19| 27| 27| <2f a8 3| o5 os] 1| | o] 3| o 1| <3| <2| -5 s| o
Student activitiea....... 16 | =16 12] 18] -2| 20 A1 o8] <2 0f e2 2 0 o] e} o2 el &3 5 0
Intramural activitiea.... 1 ] .l -2 3 [ 10 [ 3| <3 -t -l 4 4 5 [ 21 -1 [+ 3
Varsity letters.......... 0 3 0 0 0 ) 0 0 0 ) 0 5 ) 0 ) ) o| o ) 0
Non-varsity letters...... 0 2 0 0 [ [ 0 [ 0 0 0 [] 0 0 0 0 [ o ¢ 9
Drinking...eeeeneenenenn, s ] 1 11 13| 1| o5 6] -1 ] 16] o2 [] 0 ? 3 8] 2| -3 2 7
Number of cigarettes..... 30| 26| o1] -6 2] 27| -4 6| el 5] 1] -2} 12 71 16 T1 «1] «2} 10
Number of jobs........... el3 5! o8].13 el | =1 ] 0 0 2] 3] 11| 10 121} 10 o -5 1 7
Year own car..... recseveae 8] 1% o 5 (4] 5 'y 3 0 -} 0 o2 «7 | w10} =11 | =16 -9 -1 5|17
Hours driving............ .12 9 e§ | «10 [} -8 -3 -4 el 1 L] v 32 23 40 24 10 -l 3 22
Percent motorcycle....... | <1 3 2] w2] 3 0] 1] <1 4 0 o] -1 8 5 5 3| -2 0 3
Armed forces service..... [ b 0 0 0 0 0 0 0 0 Q 0 0 [+] [»] /] 0 ] (4] (2]
Response bias............ el4 | 12] @10 =12 | 1| @12 3 (] /] 0 [ 0 0 [+] 0 0 Q 0 0 0
briver train not offer...] o -l 'y 3| »3| o2 28 -l 3 0l=30]| 11 0 0 1} o3| =1 ») 2 0
Driv train taken w off...| s .;2 1 3 3 6| 23] o7 2| «3| 13 -8 1 1 1| 1| =2 O] =2 | =1
Parents occupation....... [} «? 20 26| -6 5| .23 o| =6 [} 2 Y -l 0| =2 b | w9 ] a7 6 3
Sign violation 1-4 yrs... -14 1| <3} o5 1| el0] -7 1 7 4 2] -1 [y 9 10 9 4| 3| -1 9
Lane viol 1-4 yrs........ o8 2] 5| @3] 3] 5] o8| -1 4 0 2 ] 3 1 4 L] 1| -2 0 [}
Following viol 1-4 yrs...| 4 2| e1] -2 2| 4] 51 -1 3 [ 1| =2 s 0 2 7] ~1] =5 0 9
Passing violation 1-4 yrs| _q 4 1 el 1 3 0 [ 2 0| -2 1 3 4 4 3| el 0 1 2
Right-of-way viol 1-4 yrs| ¢ . 1 0 2| 6] =3 ? 3 0 0 3 0 L] 3 3t -3 4 1 4
Turning viol 1-4 yrs..... 7 3 ol e2 1| =53] -4 2 3 2 3| -1 2 & H [ ] 1 0 0 1
Speed violation 1-4 yrs..j.20| 11| <3| w8 2] e16] o4 3 7 9| 2 2 o] 15718 20 71 -3 6] 19
Drunk driv viol 1-4 yrs..| .8 0] 2| =3 ] wl] o6 [} [ 0 0] o3 1 0 1 1] = 1] <3 0 0
Reckleas dr viol 1-4 yrs.l o ] 3| w8 ] 1| e2 1 1] 3 3 0 [} 3| »l 2 1 0 0 1 3
Q
NOTE: Decimal points and lesd zeroea omitted, e.g., 5= .05, 15 & .i5,
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APPENDIX C (Continued)
Correlation Matrix for Females

ERIC

Variable *
-
« [ 7]
wn £ o -l ”
L R o wn wd [ ” & L
Lol @« [ M - Lond ] vl [ -l o
[ & Lo [ L] L & -l > -~
Vartable 2\ s RN HIERE i I N IO -
o - L] -t ] h-] -l o -l -l -l > Q [ -
L] [ . F- 1Y Ld " [ - - > 3 -l o -
LY £ ¥ ] = o i) - o -l -l o o I 3 >
L] o g B c £ R & L] 9 Lol L[ ~
I3 ~ G W LY & g Qo Q M [ ] [ - ~t
bl L] ° ] ] -] .- o : S ':: & 3~ L] 2 M L N :
g. : ?o 3 ) 1" 1 ) & c > o - - -t -1 c g L o
fa -t M [ [ [ o © [ e o. L ] a L] o © o -l >
-l e M [} £ £ £ v ‘8 o bl 2 -l 8 -l h-) bl o] " )
Tl S8 2| 2| S s s 2Bl E e s3] 88
w x 2 a z ES = &l o] = ) o 0 S [ < ) - | > =
Equipped seat belts......Ji00
Wear seat belts..........| o100
Married..................] «2] «~7|100
Divorced/separated.......| <3| -8 11100
Number of children.......| «7| 12| 80| 17100
Number of brothers.......| 7| -2 11 ! 141 100
Number of older sibs.....| 2| <2 [ ] 1 11 561100
Parents married.....,.....] 3 31 o8] 8] 23| -6]| o9 100
Studenc..........c....od 3| 18] -ea| eofc2elarafann| 7] 100
Housewife................] 7] 8| $s o] 59 9 6| =8| <35{109
Grade completed..........0 5| 15] «45) a15| 48 «l7 | «1Y 15 88 .40 190
Occupational goal........| 7 91 a21]e1l]e20f 12|13 Tl 33fe19] 41190
Social mobility..........| «3| =8 4] <3 2 9 8] 2] 3 4 o 21| 1n0
Unemployed...............| «3 3] 2 | -2 0 2] ot 1l =51 o4 o6| 2] 100
Social activities..,,....! 3 2l att]| o8f-12] o7| e . 9fet0] 20 Tl w4 =2]100
Acadenic activities......| ¢ 10] 17| 7| .1851 o8] .10 5| 27 18] 34} 21 of <2} 17]100
Student activities.,.....] ¢ THel2f 6] ate] a6l o7 T 15f etz 2¢] 1e) 3] 23] 32] 28] 100
Intramural activities....| 1 3] 3] 4] a6 [ 4 1 0] .2 3 et 1 1 f 121 11] 17{100
Varsity letters.....,.... [ 3 [ o 0 [+] [ o [ 0 0 ) 0 0 0 o 0 0100
Non-varsity letters,.....| o© bl 0 [4 0 0 [} 0 4] n 0 ) [} v 0 0 0 o 0100
Driaking..........coooon 3 oa st o) o) st ot af volas| wr| s| 0| o o] af 2| of o
Number of cigarettes,,...| «¢| <11 4 163 12 ! 5| =10} =14 31 =2lfat0] o8 6] «4la1d]| =8| .2 0 o
Number of fobs...........| =1} <% 1 9 =18 4 H ot «32] a26) 18] 214 3 5 3| 6| -t 5 0 (4]
Year own car.............] =2 3] -1f -3 2 4 1 s 2 1 “ 3| 2] 2] -8 0| «5] o3 0 0
Hours driving............] ] =3] -7 4| =6l a1 3| =4 -9 el1| 6] e7] a1 2 3] 4 ! 4 0 o
Percent motorcycle.,.....] 3 3 0 2 O <t et} ot 1] et 0 0 0 3] -t 1 0 1 0 ]
Armed forces service,....| © ? 0 [ 0 0 (! 0 0 0 of " 0 0 0 0 0 0 0 0
Response bias,........... ¢4 3 9 0 0 [+] 0 J [} [ 2 0 [} 0 0 0 0 [} 0 o
Driver train not offer...] o1 <2 7| 2y =2 7 1 3 H -3 3 1 2 0 0 [] T 1s 0 [
Oriv train taken w off...] «1| ! el! =3] a8 [ 3 ° 2] e 10 1 [ 0 [} ] 7 3 [} [4
Parents occupation....... 7 12| -18 2| «16] «13] 1§ “ 23| 16 23 17| «49 1 10 12 10 -h 0 [}
sign violation 1-4 yrs,.. 1 -3 Y 2l 4 ol 2 ) -l -8 6| a2 N ] 2 2] 4] =3 “ 0 0
vane viol 1-4 yrs........| .2 1 0 2} et 1 2 | @2 o2 «b| &3] af el 0| =2 1 3 0 [+]
Following viol 1-4 yrs,..| -4 -2 -3 o] =} 2 -l -3 -2 [+] «2| <3 1 -2 -1 ) -3 [+] 0 [}
Passing violation 1-4 yrs 1 2] i 1 (4] 3 3 o2} e} 1 -l Of ol| «l| ot]| <3| <3 1 0 (]
Right-of-way viol 1-4 yrs| a1 9] 2 1l =l 2] 2] a¢f e} 1 «2| =2 o3 3 2] 2| el] et ¢ 0
Turning viol 1-4 yrs.....] «1| <2 -4 o 2 1] 1] 8 2] o5 ! 1] et 1 0 1 0 2 0 0
Speed violation 1-4 yrs..] 3| 7| ‘a2 bt w6} a2 1] cabi o7 @3] «7] e8] o1 3 0] 3| =2 1 0 0
Drunk driv viol 1-4 yrs..| 2] ot 1 01 =1 et 2l =1 2 1 Of 3| «1] o1} )i 2] a2 0 0 [4
Reckless dr viol 1-4 yrs. 3 -1 2 o} =t 2 ] 3 e} -1 -l 0 4 0] at 2] «2] ) 0 [+]
NOTE: Decimal points and lead zeroces omitted, €.8., S v .05, 15 m Qv




-224-

. APPENDIX C (Continued)
Correlation Matrix for Yemales

Variable
w o«
N I o
- > L ” 1
1Y el (] » b 1 >
" © “1% S S I N A O B IS
v 7] w - — " - < T
vl v - o 3 c = < > y Y -
-~ L > Q . ] . [ Lnd L -
¢ a5 R I B N I B BB I =13
Variable < - v ] ] X © c e o > - § °© -
o0 Pl o0 N * L] 1°8 o ~3 [+] < had ~ >
-l o] M c o @ o [ & a2 d ] -l Lond > Rond - >
WO R IR I R - O IR I B B B N B N B B I
- w“ v -l 8 g 13 -~ g Ll Ll of > . > [+] ~d A
o o o g 12) (] [ & < o [ G e e N "]
G © o L) o Y] L] et - it 49 (<] ol > o ]
wt Lol L Q £ [ 1% & & > > 2z [ . G L
X v '] " L3 o o v [ [+] - & - o X ol
[+ £ L N N U g o. > > @ [ v - w £ [ © c E 1
HEIHIEH IR IR N IR A AN A
al 2l 22 2 & 21 2 5] 5] &] & Sjlwlal @A) & 81 &
i
¥
Drinking. . vuvienecccunea 100
Number of cigarettes.....| 251 102
Number of jobs,..........}] 5 121100
Year own car......0uuunee| o2 5] -5 100
Hours driving......... ool 2 T t1{=13] 100
Percent motorcycle,......] 2 ) s w3 01100
Armed forces service.....| ¢ ? [ 0 [+] 0] lo0
Response btas..,........ . 0 ] 0 [ [+] [} 0] 100
Driver train not offer...| 4| ~1{ a2 3 1| =t 0 1]100
Driv tratn taken w cff...| L2 .8 [ T w3 1 [ (d o} too
Parents occupation.......| 32 ? - 3 -2 1 0 «? 3 <3| 170
Sign violattion 1-4 yrs... 7 [ 1) =8| 1o 2 0 H o] =& 3] 190
Lane viol 1-4 yrs........| 3 & 4 81 1 0 [ 3 o} =t ¢ 12100
1
Following viol 1-4 yrs.,.| 2 L] 1] =2 2 [} O =] 2| =] =i [ 2] 100
Passing violation 1-4 yra] 4 H 2| 2 2 s 0 ] Pl Y- 0 [} 0 t | 100
Right-of-way viol 1-4 yrs] 1 6 2] = 2 1 Of el 1] =2 2 [] [ 1 51100
Turning viol 1-4 yrs.....| 4 e 51 =t 3 4 o =t ol -3 2| 11{ 12 5 3 31106
Speed violation 1-4 yrs..| & 13 8] -0 12 3 ] “ -1 -t 0 19 7 8 8 7 814100 !
Drunk driv viol 1-4 yrs..] 3 ! H -3 (2} 0 0 2 -] .l 0 3 -} [+] [] 2 -l L1
Reckless dr viol 1-4 yrs.| «2 | =t 3 1 3 [+] [+] 4] =1 0| 2] ot H [+] 0 wi| e} 3 0] 100
NOTE: Decimal points and lead zeroes omitted, e.g., S = .05, 15« ,15.
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APPENDIX C (Continued)
Correlation Matrix for Females

Variable

v L [

> ] ~d , o o0

bl IO - Sl g - -l

Variable < g 3 Y 3 8 > c S 5 ¢

> > o 0 Q - 7] -t o £ » ©

e} ~ v v " o ~ L] b 12 -

c [ » o0 - L c o “ " -] o

2 2 o ”n Y -l Lo -] o L] - 2 E o
< o v 2 -t [ 3 c c o o - PY] I - k-]
(1] v c Ll & -] L] Ll ~ o o s b [+] c
a - o0 » [7] [7] - - [ (] ~ [ o ]
[+ E L] c » - L] -t £ -l ” -t A 2 &0 Lol
c L] el < £ £ - [ 4 - - - £ L] o L] [ ] -

B ] ol c C4 o0 o0 > o0 - 3 g ol c o -4 h-)
@ c Iy @ »n Py ~d c -l [ c - - © o o - < -
1Y o ] [l -] ] v b F23 o0 3 e -t o o e L o h (-9
te [ ] [ ) = x [ a < [ ) = > | = a ] © [
Driv w susp viol 1-4 yrs.] 0 1] =1 1] of =2 o] 2| =1 1] «2] of e2] 3] -83] 2] 4} 1] 3] ot
Hit and run viol 1-4 yrs.] <1 | =1 | «1 § «l 3 0] =1 1] -3 0] el 3 1] =2 =1 =} 2 2] -2 1
FTA/FTP viol 1-4 yrs..... e =¥ 2| et }} 2 4] o8| =2 6] ¢ 0 ) $] -7 L] T] -3 j-12] =2
Equipment viol 1-4 yrs...! 2| 1| «8} -t 6] -1 $] 7| -3 2] o 3 0 2| -t b S| o7 [-12 | -2
Misc moving viol 1-4 yrs.| 0] =1| <3 0 4] a1 w1l ] e 0 21 -l $| «1f <2 0 2| <2 2] e 1
Misc non-mov viol 1-4 yrs| & 01 o7 0 3 2 L) -4 2 3l -8 0 0 ] -7 3 | <7 |13 3
Convictions 6 mos prior..| 7| <2} <51 -l of =l 1] 7] ! S| 3| o3| <2 1|13 L] 6] 51| o7 1
Convictions 1 yr......... 3] a3 caf o8 10 a1 2| o8| 1] s|er| | 2| v} v s| 1| 6|18 o8
Convictions 2 yr......... 4f ~4lalo] -] 10 3 3| «2 | -3 4] a7 8] el 3| 1] el 4] B lele] el
Convictions 3 yr......... 2] =210 -3 9 [ 2] =3 4] <2 8 6| @3 1 1] <2 1 1]=10] ¢
Convictions 4 yr......... al ] 3} o8 -l [ ] 2 0 1 wd| 2] o4 b ] 0 2 ] 0 [+ 0] ¥ [
Convictions 1+2 yrs...... 4| 6|12 -$ 13 2 4| <6 ) 6|10 9 1 8 <5 3 7| -7 |-1® b
Convictions 1-4 yrs...... 3] «3[el3] 85| 15 2 3| 3| -5 2]=10] 10 e} S| <2 1 o] 6 20] 3
Convictions 3-4 yrs...... 1| «3]el0 -2 11 1 2] -2 31 2] 6 [ ) Y4 2 1 -l 1 1| =13 -l
Accidents 6 mos prior.... 1 3| -3 1 0 0] e2] -} 0 0] «1] e} 0 0| el 1] -l 0 1 0
Accidents 1 yr........... 3| a1l ] et} -1 [} 1 2] 2} <} 0] -3 [} 2 0] -1 1 2] 1] -8t -1
Accidents 2 yr......c.unn -2 o o] ~2 3 0 2 1 1 3 1 3 2 2 2] 3| <2 1 P~y ot
Accidents 3 yr........... ol | =l 1l -2 2 o] -3 1 3| <2} o} 0 0 H 1| 5 2| =2 0
Accidents 4 yy........... <3| 2 ol -1 4 0 1 of -l 1] 2 ) 0 2 3] 2| w3 1| o3| el
Accidents 1-2 yrs........ et | -1 0| =2 H 1 3| -1 1] =2] <2 L] 3 R 1| -1 [} 0] =0 | =&
Accidents 1-4 yrs........ 5| =2 o] -2 6 1 2| -t el| w2| <3 * 2 2 3] el | -4 1] =T] =%
Accidents 3-4 yrs........ @3 | =2 1 -2 ) [ 0 [ 3| ol | <2 [] 0 1 Y 0] -6 2| o4 0
Fatal/injury ace 1 yr....| 2| -} [} 2 1] -1 1] 6] 2 1| o6 1 1 2| <3 1 0] a4 | =8 F]
Fatal/injury acc 14 yrs.| .3 | .2 1 0 3] -1 2] 2] 2| 2| 31 o 3 3 0 0 1] 1 =7 0
Property acc 1 yr........ @2 | =1 ]| 1| =2 4 2 1] -1 0 0] el . 1| =1 1 1] = 1| o3| <3
Property acc l-4 yrs..... ot | el 0 <3 6 1 1 1 0} «1] =l [ 1 1] . 4] w1 ] o3 2| o] -3
Single veh acc 1 yr...... -l 4 0 0] =) 1 4] 2 LYY 0] <l [ 1 3] -} 0 2] =4 LY ) [+]
Single veh acc 1-4 yrs... 0 “ 0 -2 -l el 2] <2 0 1 ol l 1 1 -l 2 0] -2 -4 1
Drunk driv acc 14 yrs...| a1 | <1 3 -l =] l [} [ 2| =1} «2 [+] 2 1| =1} =} 4] -1 5| -1
Part fault acc 1 yr...... w) | o2 0 2 0 0 o| -2 0 ol -1 [} 1 0] -2 e} 6| 21 2 3
Part fault acc 1-4 yrs...| .2 ] -3 2 1 1} =1 2 n o} =2} ol 2 2 o]l -2f -1 o] <1 ] o8 2
Accident cost 1 yr....... a1 1] a1 2 1 0 1] =8| =1 0| o4 1 1 3] 2 1 5] 23] e 1
Accident cost 1-4 yrs....| 3| .2 ol =l . 0 2| <2} 1] 3] -3 4 3 s 1 ol a1 o] -8 el
School data missing...... o1l | =53] 18] 8] 30 2 3] 19 o S| 6| 26 0 0 ] [} 0 o ] 0
Length license gap 1-4 yr| 1| o o e2f 1) 1] 2] «7{ 4 11| -8 1] s} 7|<20] 19| 12]<14]ct0] <1
Accident rate 1-4 yrs....| _4| 3 0] o4 7] 1 2] -1 e2]| 2| 2 [ F3 3 F3 0] o8 3| o1] 3
Convictions DT 1 yr...... 2] =2 8] 8§ 1o 1 2| =3 =1 Al o0 7 2 6] -8 4 0| «b] 18| w3
Accidents DT 1 yr........ wd | =t o] -2 . 1 3] <3} a2 1| <3 ] 3 1] -1 g 1| 2] 8] =
Quest data missing....... 2 1 3 1 [y o sl w9 -t 8 o8| o8 7 8| .18 [} 13| =18 «17] o3
Single 1 ¢ renewal....... 3] -3 0] 8 (] [] 1i 1 1] =14 ] 8] o851 4] 13! <0 ]|el6] 311 18 1

NOTE: Decimal points and lead zeroes omitted, e.g., 5 =~ .05, 15 =~ .15.
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: APPENDIX C (Continued)
Correlation Matrix for Pemnles
Variable
>
o
L
o -
=3 -
3 ® L3 L] :s
Vartisble « o - ] o 0 H - v
- - [ > c [ c -l ~ o & o
[} o %) -t - -l o L] 3o o0 L i £ =
o c ~ c c 9 2 = o - (] 0 00 153 ©
. 20 o - o ] [+ - 9 o M £ L s b -d < —
-d L] c -3 c ] -9 ] 2 o o ~ v ¥ @ & -4
AR I I I R I R I M E A I A M e
c v € [ %] v - 1Y -] [ [ -} ] © [ v
® Q - > Al > 2 - L L a0 [ - ~ Lo -
~N c -t o -l o Lol o Y g v v o - L Lnd 13 L% L8] L8]
-t © ] - -] - ] " -l > > © © 2 L] o -t i i
o - [ £ £ - 9 o -l -l -l — — c o -t £ £ Lz
wd L ] 9 o [ 3 a o % I [ - - c [+] I (] (] [
[3] < z < (o] < o & < o a =] X ~ < = e > > > 41
Driv w susp viol 1-4 yrs.| 2| 3| -2} <2 0] =1] 1| of o 1] «d] 1} ol 2 ] 0 1 1] -2 1
S Hit and run viol 1-4 yrs,| w2 1 w2| 2| ol| «}] @2} =l 0] 1 1 -2 0 0 1 -1 1] «} 2 (]
4 FTA/FTP viol 1-4 yrs,....| =1# B[ 4| «6] el}e«1l] <2 3 2 o] ot 1] -1 7 [] 3 “ 3| -3 3
Equipment viol 1-4 yrs...|=12] 10} 3| .0 1| -2 1 [ 7 0 «3[ o3| <1 3 1 3 1 e 8] o1
Misc moving viol 1-4 yrs.| =3 1] «l 0 1 <3} «} > 2 ) 0 [ 2 2 4 [ 1] -t 2 6
Misc non-mov viol 1-4 yrs|=17] 10| «b | «b 0] «13 o [ 4 5| o3 0] e} S H 3 0 3] -4 1
P Convictions 6 mos prior.. =1l 81 5] &7 1| -5 2 13 H 1 0] «3] «2 3 o 1 3 0 «2 ] «1
Convictions 1 yr...ees.oa|w2d] 13| =3 =7 1] =18 =5 2 H] o] ol 2 3 6 [ ] 51 1] -} [
Convictions 2 yreeesowsos| i8] 11| @3 | 0] ol] «15] o8 2 7 6 0 1 3 9] 10| 16 “ 1] =1 ] 12
Convictions 3 yr....vee..| =i T] <3| -5 of 11| «3}, ¢ 6 5| el 0 7 8] 10| 11 3| .3 1] 1t
Convictions 4 yr.........[=1% 5] 3] -4 3{elo]| =4 2 9 ] o] e T 13 13| 13 1] =2 S] 13
Convictions 1-2 yrs...... «20] 16| <4| ¢ 0] =20 <7 3 ] 7 +] H 4l 10| 1} 16 ° O] =1} 13
Convictions 1-4 yrs...... -20] 15| o8| o) 2f-ar| o] | wi| of «a] o} of 15| 6] 2of 5§ 3] 2] s
Convictions 3-4 yrs......| =17 8] b b 2] =16] 8 s 10 T ol 0 o] 13] 14} 18 3] .3 41 15
Accidents 6 mos prior.... (] 21 «2] -2 2 2 5 H 1] =1 0] 2| «3 1 0 -3 0] «2) el «?
| Accidents 1 yr...oevvaess| =32 8| -} 0] ol «8]| w4 3 1 2] 1] =2 3 1 3 3 0 0 s
Accidents 2 yrii.ieeaonss| =b 3 o] =1 11 =6 0 3 & 1 0 3 2 6 $ 7 o] ot H 7
Accidents 3 yroi..ie..es.| =3 1] =1 0 1] =3] =2 2| e 6 0 1 5 1 4 ? 0| -« H [
Accidents & yr....ivva.s] =4 H -] .2 -] b -2 -3 H 3. 2 ey 7 “ [] ] 3| -3 4 L
Accidents 1-2 yrs........| =13 R el] #1] =i] =7| -3 o 2 2| o 3 0 6 “ 7 S| ~3 3 [}
Accidents 1-4 yrs........| =12 T| 2] =2 O =0] o4 “ R 6 0 2 H 7 $] 11 o] -5 st
Accidents 3-4 yrs........| =3 2| 1| 2 o «5| -3 t 0 3 1 0 8 “ 7 ] 2| -5 4 7
Fstal/injury ace 1 yr....| =10 3] 2| -t 0| 51 -3 [} 2 0] e¢]| <2 0 2 i L] ° 3| -1 4
Fatal/injury acc 1-4 yrs.| =12 9] «1]| »2 1| «8] =4 3 ol «] o 7 2 3 s 9 2| -2 1 6
Property acc 1 yr........|] =7 . 0 Of »2| «5] =3 1 o 2 1 2| -2 3 0 3l -2 1 3
Property acc 1-4 yrs,....| =7 3] el w1} =l] 5] -2 3 2 5 2 3 S 7 [ 7 | 5 s 9
Single veh acc 1 yr......| =& 41 a1} et 0] 3] = 2 0 0] el] a2 1 2 3 [ 1 2] 1 ]
Single veh acc 1-4 yrs...| =@ 3] <1} -1 O] =¢]| 1} =2] <3 3| <2 13 0 3 2 7 0] «2] =} [
Drunk driv acc 1-4 yrs,..| 9 1] «2] «3| ol o8| «l] o1] =l o| <3 1 1 [ 1 0 2] -l [ 0
Part fault acc 1 yr......| =6} 8] <3| of 2| ~2| «3] 2| o] 2| ¢ t ol 3] 2 1| 1] e 1 1
Part fault acc 1-4 yrs...| =8 “ 0| =t 4 -5 -3 1 -1 5| <2 3 3 1 3 ] “1j =1 4 3
Accident cost 1 yr.......|]«12 3 -2 -t 0 b| ok 3 [} 2| 3 [+] 1 2 I 4 0 2| 2 8
Accident cost 1-4 yrs,,..| =13 9 -l 3 ) b 9| =4 3 -} 5| «l 1 [} “ [ 10 2] =3 1 9
School data missing...... 0 5 [ (4] 0 (4] 0 3 3 1] =17 2 0 3 21 -l 1]- 2 =l ] =l
Length license gap 1-4 yr] «10 71 -2 -3 1| =10 s 7 1 1| el ol =6 o] =« -t -2 1] -2 -7
Accident rate 1-4 yrs.... =1l 51 «}] -2 =21 8] =4 4 2 5 4} 2 2 3 3 2 2| -5 4 )
Convictions DT 1 yr......[e2l[ 18! 4| w7 1] =16]| 7 3 5 5 1 2 4 7 7 ] 6| <1 -3 ?
Accidents DT 1 yr.iviee.esf =10 61 w} 0] «3] 7| o3 ] 1 2] el . o 3 1 3 e »3 0 o
Quest data missing.......|el4] 12| «l0] <12 wl| <12 ] [4 (4] 0 (] o 0 0 o 0 o o 0 (4]
Single lic renewal.......| 16] «186| 13| 20| =2 17| b ¢ 2 1 H 3 11 9l 11 -2 5| o8 & 5
o -
EMC NOTE: Decimal points and lead zeroes omitted, e.g., 5 » .05, 15 = .15,

Aruitoxt provided by Eic:
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APPENDLIN C (Lontinued)

Correlatfon Matrix for Pemales

Variable
Ld
. v

L] £ L -4 L]
- ° o » ~ v L ~ e
- L] v L L L ” - v ~ [
Variable 2] = sl s 2] ] o | s > slalsla2laels
o " - - LY ~ [ %] ) - > i - e v
&~ - ] - 3 © - o -~ ~d ~d > 133 v -

< v a c E - e v - - > el - L] -
: L0 : [ E-] [-] ) g g ; o TJ' g e . S
~ ~ G G et E L % [+] [+ v o g : : :
° © T o o o L3 ] ~d & > = o 1] "
v 4 ° v » -~ b v [ 0 -4 o g > 1]
a. [ v 3 o] o] i ~ c x [} L -~ - 8 c &~ [
[-% ~ 12 v v [ [ L v L3 o - 8- < (3 ¥ L] - >
-~ ~ 3o [*] E-] £ .g v ° ] bl a2 -t -t bl © " " +
Ei s s 2l B 3 S sl B e sl s B |E(E)s
3 x £ o Z x Z [ w x ] o 3 w = w < n S S 2
Driv w susp viol 1-4 yrs.| <3 3] <2 O =1 | =1} el @l =2 a1 ] o} 0 0 =l 2 2| ol ) 0 0
Rit and run viol 1-4 yrs.] 3| a2 2| =) o2 1 2] -2 0] 2] =) 2 2 0 ol 2 0 0
FTA/FTP viol 1-4 yrs.....| .3 1 4 7 3l e8] 23| 3la10] o] o1 2 o} | o5 1 0 0
Equipment vicl 1-4 yrs...| -9 | «* 5 -] 1 -8 -26 4112 -8 1 2 -} LL) 3 0 0
Misc moving viol 1-4 yra.| 1 | =1 2 0 2| = -\1 ol | <1 | | «2 H o] =1 0 0 0
Misc non-mov viol 1-4 yrs| 6 | -9 3 5 2| 7| -1 2112 -6 2 H 8 | 5 H 0 0
Convictions 6 mos prior..| 3 1 1 7 T | ¢ 0 0| 9] =0 1 [ ) | o4 0 0 0
Convictions 1 b2 ST Y | -d 5 “ 2 b -5 s «f -t -h H b -h 0 0 [}
Convictions 2 vr.........] w2 | =% 0 0 1 -] =5 0] «7T| ob] a1 2 -7 a4 2 0 0
Convictions J yr.........| «1 | «¢] o3 -t 1| =6] 6] o] a?| 6| o} 1 4| =3 H 0 n
Convictions 4 yr.........{ 0| «5]| .9 -5 O 6| 4] a9} 6] b 2 -3 0 ) 0 (4]
Convictions 1-2 yrs,.....| a2 | =7 3 2 2] 8] <o 3] ell]| 0] &3 4 7| o8 H 0 (4]
Convictions 1-4 yrs,.....| w2 | «%| «& -3 1[ell] 7] at]|atl| 8] o3 4 7| =4 3 0 0
Convictions 3-4 yrs......] a1 | e8] -8 -t O %] 5| e8] 7| 8] -2 2 b | =2 3 0 0
Accidents 6 mos prior... 1] =2 2 1 2| =t} -1 s| <2 0] e1] el -] 1 0 0 (]
Accidents 1 yr........ ool =2 | 3 3 “ 1 2] =4 6| b6 <3| oo 3 ol -} 0 0 )
Accidents 2 yr......... . 3| =2 Y 3 -} -2 -1 -2 2] -3 1 -l -2 0 0 1 0 0
Accidents 3 yr........... 2 3] -4 ) bt | wl =l =t] 2| <3| <1 0 2| -2 0 0
Accidents 4 yr,. S Y 2] a7 b 2 =l el ]| <4 22| 3] a4 0 2 4 0 a
Accldents 1-2 yrs........ 1| =3 1 2 0| 2] ¢ “f 0| @ -3 1 2| 3] e} 0 [
Accidents 1-4 yrs........] 2| <2} .5 -3 el @3] et <21 6| 4] o0 1 3 o] <2 0 0
Accidents 3-4 yrs........| 2 1] -8 7 el] @l 1] 7] 2| 4| <3 0 3 2| -2 0 0
Fatal/tnjury acc 1 yr....| «3 | <9 0 [} 3l 3 0 1| 4| <2 1 5 1f ol = 0 0
Fatal/fnjury acc 1-4 yrs.}] 0} 1] o2 H 3] 3] w1 et 5] o3| ) 3 0 o) «3 0 0
Property acc 1 yr,...... J =1 | -t 3 3 0] =1l e¢ o] 6] 9] o5 1 2] -4 1 0 ]
Property acc 1-4 yrs.....| 3| -l -3 L1 -3 -1 oo | 2] e -3 5] -1 4 [+] (4] 0 (]
Single veh acc 1 yr...... ol | <3 0 -l 3| et 0 1| <3 0| = 3 o 1] =3 0 0
Single veh acc 1-4 yrs,.. 1) =2] o 0 2 of =l 0| ¢ at 3] ) o] «2]| =2 0 0
Drunk driv acc 1-4 yrs...4 1] &1 0 -l 3 1] =2 2 2| =8} <1 -l 2| =3 0 0
Part fault acc 1 yr..... ] =2 | % -] H 3| o3 1 1] <2 .l -l o el -] 0 [
Part fault ace 1-4 yrs... 0 3 0 2 2 ¢ (] ol =3 -2 -] 3 0 -2 0 0
Accident cust 1 yr.......{ 42| -8 2 2 3 2 3| 85| -l 2] 5] 2 ! “ o2 ] <4 0 (4]
Accident cost 1-4 yrs.... 1] -2 -3 3 0 (4] 2{ =3 2| 2| o8] -8 -2 H ] 3 0 0
School data missing..... J 3] a6 a1 0 8 H 2] -2 0 If-11] 2] <1 1 2 3 0 [
Length license gap 1-4 yr| .2 | -2 ] ol 13 [] of 9| 2| 10] ¥ -t -l 2 -l -3 0 0 1]
Accident rate 1-4 yrs,... 2 -? 3 1l =2 -l -2 3] 2] ¢ - 3 1 o] <1 0 '] ]
Convictions DT 1 yr...... ] 2| «¢ 4 3 3 -0 -3 3] -8 =8| 3 “ b -l H 0 (4]
Accidents DT 1 yr........] o] =2 3 (4] “ 0| o3| -5 3] o] a1 3 “ w2] =) 0 0
Quest data missing.......|] ‘¢ ] 4] (4] 0 1] (] 0 (4] (] 0 0 (] 0 0 0 ]
Single lic renewal.......] 3 .L-no 2] =68 -7 T 5] e8] &3] 21 P} 2 1*] 14 0 (]

NOTE: Decimal points and lead zeroces omitted,
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APPENDIX C (Continued)
- Correlation Metrix for Femalea
Variable
Ll i -
M M »
> Ed - . b
1 e » L be M >
v A3 g e 3 -3 > >
- [ - © > > i ] (] -3
v (7] w4 - Lad 1Y -2 3 i
tvl L] -l [+] 3 E 3 -~ > v . -
¢ | B B I R B B - - I ol Bl I
Variable 4 - 3 v o $ ] < >~ - b < K3 5 < °
w| 2 & w - - el - c 6 2 ° w - - 3
-d (] M -3 © L] L] (-3 Y > - N -t -t >~ - . >
v - - -d L v -d bod O - Ld > [+] < A+ o 3«
L > 8 (Y] &L - [ u < -t x -y - > o
03 B -l 1Y %o -t [+] Lod - o > v > (] -t
oL -] o c Lol © L3 « N -] © o G4 -l i @
c 3 © o - " - - - - - o (<] =1 > L3 »
-t 1 M © c [ 1] « o > > s o . L] v
£ ‘g v [ d v -} o [ c -t o hal © X -
[ o) M v (-9 > L v L+ v [ A £ o [ [ X
-l 8 '8 (] g [ ! - : - [V :o c -a : _of l:; g’ E g
il 2 ele) &)l BBl A Slele|l=z|elalale)
Driv wsusp viol 14 yrs.| 2| 3| 2] «2| o] of of vj <t} of <3| 3} S| o of s} ¢| 7| of o
+  Hit and run viol 1-4 yrs.} 3 ! 3} =3 | a2 | ot 0] =t 1 0 2 1] oL} =t 0 1 1 3 0 ]
FTA/FTP viol 1-4 yrs.....| =l 4 0] <2 6 [ 3 0 so} o1 17| 37 H s 7)1} 22 6 6
Equipment viol 1-4 yrs...| 1 L 3| -2 3 [ 0 s 1] o3| o6 1371 18 1 ) ) 8] 1o 3 1
Misc moving viol 1-4 yrs.| O | =2 1| = 2| e} 0 1 0] -t 2 4 3 1] -1 s - 9 0 6
Misc non-mov viol 1-4 yrs| 1} ® $] ot i ! 0 7] el 2| S| 21} 17 2 H st ] 22 3 3
F Convictions 6 mos prior..| 2 N 0 0 0 0 [} 41 ol o3| ) 2 1 0 3 1 3 3 0 H
Convictions 1 yr.........| 3 | 1% 4] 2] 4 3 o] ¢ 1| s 2l T 9] 26 19 32] o ‘.
Convictions 2 yre.es.aoasf 5 |11 T 7 7 7 0 o] oy | o8] 1] 36} 19 8] 10] 17} 19 ] &5 -} 1
Convictions 3 yre..eeeeusf 7 7 8| -5 ¢ 0 0 3] 1| o o] 3] 23| 12 134 18] 21| 353 5 ?
| Convictions 4 yr....esss| 9 ? 8] =2 9 2 0 1 O e} 11 381 19| 17 | 1y} 20 sv 6| ol
Convictions 1-2 yrs......| 7 |17 T {1t ] [} [} L] 0] o Of 46| 26| 12 13] 29}] 25} 51 -} 3
Convictions 1-4 yrs......[| ¥ | 15| 11} =%} 12 o [} S| o)l ]| o7 o Svj 2] 20 16 30§ 32| 73 ] L]
Convictions 3-4 yrs......| 7 8| 11 ] 81 12 1 0 3f 1| o3 1] e8] 26 19 13| 20| 26} ee 7 4
Accidents 6 mos prior....| =1 19 Y 1] o3| ) 0] ot | <2 [ 0 $] el )} =l 2 0 1 0 0
Accidents 1 yree.eeoseoa.| 3 9 2] - 1 1 0 6| 2| ot ] [] [ [ Iy 11 “ [] ] 1
Accidents 2 yr.oe.oiesessf 2 7 o] &7 [ “ 0 2 3| et 0 ? 4 4 o [ 5 1t 1 1
Accidents 3 yro..eeieea..l # “ s | -8 3 1 0] =t o <1 ol 1o 4 ? 3 ¢ 6] 10} -} 3
Accidents 4 yr.....e0..-a] ) 3 6 =t [ [4 [+] 23 el =2 e ’ L3 H] 2 6 “1 1t 4] et
Accidents 1-2 yrs........] 3 |11 5| o0 ] . 0 “ 1] o3 2| 1o ? 7 6| 12 6} 13 D) 1
Accidents 1-4 yrs........f 6 111 8] o 7 3 0 2 ol -4 3] 1e sf 1t 71 14 91 1% 4 2
Accidents 3-4 yrs.....a.lf £ g 8 ) 6 0 0] 1| 1] <2 2| 12 ] 9 4 ’ 7] 1 H H
Fatal/injury acc 1 yr....] o i 1] es 1] et 0 7 o] 5 0 8 . 2 4 4 4 [} 0 3
Fatal/injury acc 1-4 yrs.| o 7 3| 8 7 2 0 . 2] - o] 10 s 9 4 [] o 12 3 3
Property acc 1 yr PR B | 4 2| ¢ 0 2 0 0 <3| «! 3} s ) s Il 0 H 6 6] =}
Property acc 1-4 yrs... 1 '* 8] -t [} 2 Of =] 1| =2 3| 12 7 8 6| 13 8| 15 3 !
Single veh acc 1 yrov.o..f o} L 1| =8 2 0 0 2 0] 8 ] s 3|2 1 ] 0 1 0 ]
Single veh acc 1-4 yrs...] el 4 3| - ] [ [4 2 1] =4 ) L] & L) F 0 v 5 L} o
Drunk driv acc 1-4 yrs... F3 2 2| 3| =2 0 0] -t L3} 3 ] -} 0 [ ] 0 [+] H 63 [
Part fault acc 1 yr......| 1} 3| el | <2 1] =1 0 L} 1] - 1 4 o [ 3 7 3 s 0 o
Part fault acc 1l-4 yrs... .0 5 0| 8 [] 1 0 “ o -2 0 L] 4 H el 1l ] 10 H ]
Accident cost 1 yr.......] ) 2] =4 H 0 0 6| oy} | o8 1 [ H 3 4 [ o ] 1 12
Accident cost 1-4 yrs....| 2 ? 6| =0 [} 2 0 s 1| -4 0] 12 ? 9 3] 10 LA SR L] 3 L
School data missing...... 0 F) 01 =t 1] <3 0 o «2 2 0 4 2 1 1 3 2 1] -2
Length license gap 1-4 yr| 2 s | .2 1| =3 3 0| 26| <3| -4 2 o3 | ol -2 0] «4) -2} -8 3 3
Accident rate 1-4 yrs....| & | 1» 71 7 s 2 0 ° 01 & 3 16 8 10 81 1y ] 16 [ 3
Convictions DT 1 yr......] s {12 51 w ? 3 0 3| o2 o7 1] 31 15 3| 13} ee] 23| 33 0 5
Accidents DT 1 yr........] 23 7 2| o8 F F 0 3 ol -2 F] 10 s s 4 (] F] [ [ F
Quest data missing.......! ¢ 0 0 0 0 (] C 100} «l0 o] ¢ 3 3] 2 1 1 0 3 1 4
Single lic renewal.......] 12 | % | «} 1 4 1 0] «2 L 2] 18 . 0 2 [} 1 o 3 0 ]
Q i
l: lC NOTE: Decimal points and lead zeroces omitted, e.g., 5 = .05, 15 « .15,
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APPENDIX C (Continued)
Correlation Matrix for Pemales

Variable
- - « :
W = W » £
» » " » [}
e - -2 -t 9
A A TN el S LA IS BEREERE
- - > -~ L W - - L
* ~ - » > > o -
o -~ 3 -~ -~ [ 8 [ e e e [
Variable L s i — ° 3 > > » » Dy 7 ki 3 N w N " >
> > © > ¥ g o~ Le) 2 - - ~ € > > > > o~
a c ’; .>‘ b § - (] (] L] - L] o L] -] -~ ~ [} 3 —~
L3 -] -t c c c c c c c < c
a 15 > o - . ] [+ [+ [+] o [+ -] [+] ] L] » [ 2] 'y ]
- [ > c -t -t - - - - -4 - ~ ~ ~ ~ -~ ~
© [-9 8 19 o “ o o ~ ~ &~ ~ [ c [ [ c c
3 c : !_ c v v v v v v v v v Y o v o v
- -t - - - - ~ - - © el ] el k<] kel
> ~ - v v > > > > > > > > -~ -~ - -~ - -4
Elz|Ele| 2188|818l &)8(515(1818¢81%313]¢%
s :.!:‘ t w ;.’ X L] (%) (%] (&) (&) (¥4 (¥ (&) < < < < : -‘é'
Driv w susp viol 1-4 yra.]l100
Hit and run viol 1-4 yrs.] o {109
FTA/FTP viol 1-4 yrs..... & | 10p
Equipment wiol 1-4 yrs...| 8 O] &1 {100
Misc moving viol 1-4 yrs. 1} 4 é 3 |100
Misc nori-mov viol 1«4 yrs] o 31 %3 3 2 {100
Convi~tions 6 mos prior.. o 41 19 3 L 61100
Convictions 1 yr.........| 7 S 22f 22| 13] 20 6 ] 100
Convictions 2 yr......... 9 2| 25| 2¢ 6] 29 41 15] 100
Convictions 3 yr......... 10 ] 28 3] 10| 33 2| 3] 181100
Convictions &4 yr.........] & ] ] 22 9] 29 2| 10 3] 211190
Convictions 1-2 yrs......| 11 ! N | 2 7] r2{ 0| 22 164 120
Convictions 1-4 yrs......| 32 51 41 3] 18] 0 5] 52 oo 681 ey] Ta}i120 .
Convictions 3~4 yrs......| ¢ 1l % 3¢ 12] 0 21 16 21} %o ve| as| #3100
Accidents 6 mos prior....| o 4 [ 3 3] -1 18 3 3 0 [ 2 1 0] 100
Accidents 1 yr.,...v.en.] 2 3 3 3 ] 3 )| 20 [ [ 3 1% 16 [ 1] 100
Accldents 2 yro....ioue.d| 4 [ 0 1 1 1 1 s 16 [ 5] 13| 12 7 [} 0{100
Accidents 3 yr......e.... 1 ? 2 1 2 3 3 3 4 18 [] ] 15 17} -2 3 41100
Accidents &4 yr........... 3 .l 1 1 3 2] -1 ? 4 [ 10 4 121 14] a) 0 1 31100
Accidents 1-2 yrs........| 3 2 2 s 4 3 3 18] 1 S sl a1} 19 9 1l ] 7 L 1}100
Accidents 1-4 yrs........ ? 3 . s 4 2| 18] tef 18] 18] 0] 2} 21 O 83| s2| s¢| o1 74
Accidents 3-4 yrs........| 3 1 2 H 3 3 0 3 ol 18] 190 sl 10f 22| -2 2 o 151 o0 6
Fatal/injury acc 1 yr....| 3 ? s 3 4 4 1| 1t 5 5 4 0] 19 6| <1 | 856¢] a1 4 ol 20
Fatal/tnjury acc 1-4 yra 2 ? . 3 4 [y 1 81 otef 12 w2 2| v} 18| e2| 30| 29] 20 27] &y
Property acc 1 yr.......J 1 2 ¢ F 3 H 2f 17 4 4 1] 18| 1§ 4 21 0 3 1 o] &
Property acc 1-4 yrs.....| . H [ H [} 1 2fF 13 1} 16t 13| 38| 20| 16 1] 6] 451 7] 9] o
Single veh acc 1 yr......! ¢ ] 2 o 2 0 1 ? 2 ] 3 3 ] Gl 20| 2| <3| w2 LS
Single veh acc 1-4 yrs..l o | ! 2] of of 3 «f «f o sl & s| ¢ & b 20] 12| s ulf 2
Drurk driv acec 1-4 yrs...] ¢ 3 (] [ <] 0 0 3 -] 2 3| 2 3 0 H 2] et (] 3
Part fault acc 1 yr......| ¢ k] 3 3 2 3] a1 13 3 2 i Il 1 [] 4] 1] 40| o} 1] =2 2¢
Part fault acc 1-4 yrs...| 3 4 . 2 o) =1 10 11 ? Pl 13 6] 12| -1} 25| 20] 19 160 31
Accident cost 1 yr....... 11 ? [] 3 4 s 21 16 [} ] | 193] 12 [ O %] «1 b el | 49
Accident cost 1-4 yrs.... 11 F ] 3 4 b 1 11 2] 16 14| 18] 21 181 «}) ) ] %! S
School data missing......| ? 0 ) 1 6 1 7 3 3 4 [ ? 4 0 3 2 0 0 4
Length license gap 1-4 yr ol sl 10 H 2 9 6 5 0] 3| a7 3| 3} o2 [} 1] o¢] o] | «2
Accident -rate 1-4 yrs.... s 3 1 ? 3 2 2 18 13 13 13] 10 23] 18 1 53 83| 8% 7] 73
Convictions DT ! yr...... 3 'y 18] 20] 10| 24 [] T8 30| 16 12| 90| % 18 2 16 [} 3 4 16
Accidents DT 1 yr..,...... .Y ? 2 ] 3 2 18 7 ] 41 10 13 [ 3T M| v 8 2] 66
Quest data missing....... ? 3 7 & 3 7 & ] [ & [+] ? (] 2] e} 4 2 0] =2 'Y
Single lic renewal.......| 2 21 ~1| ot 1 el el o cp 7| -2 “l T o} o 1} 2 s 0

NOTE: Decimal polats
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APPENDIX € (Continued)
Correlation Matrix for Ferales

Variable
. 3
3 > : l.- : A -’ »
> 3 w > N > e — e
+ - ~ ~ > [N > E
— - > > % 2 R £ 3 el c o > uy End
- " e ) + . > S 3 - ~ ~2 o [ -
b b (3] [0 » -3 — Ll - - - [ " -4 + -~ > e :.\
Variable ol el I L2 I A I v v U el ERal B/ s} Tl |- 12 £
3 = [ o u Q [ - u i v & (= . +
IR N N R T AR R R R E
&l E] L - £ = > ) “ o o ¥ v . & - o
a L] - -— [ M -t - ol =3 - Q v At -
- o o [ ” > > > ol = 3 51 IS < bl 3 -t - " =
c c - s » - h-] o ”° [ c c Y] [4 e
I T I I I T I O R Rl Il IO O - 0 B R 2 I
-t -t < - & & ot [ c - . - - 0 e - > - [ T
v v ~ - [} o [ c 2 13 e v Q £ [ v c @ <
9 v o ” o 3o -l hd be ~ il v v [} L v L+ “ - -l
< < [ ~ [ [ w | n ) [ [ < < n ] < o - o A
y
Accidents 1-4 yrs........{100 : }
Accidenta 3-4 yrs........| 70 10D i !
Fatal/injury acc 1 yr....| 29 24 100 :
Facal/injury acc 1-6 yrs.| ss | 38| s 100 :
Property acc 1 yr........| «s ! H | 100
Property acc 1-4 yra.....| 85 | &2 3] %2] 1100
Single veh acc 1 yr......] 12 | 2| 30 23 el ~1]100
Single veh acc 1-4 yrs...| 23 | 11| 32| @ 3 3] o5]100
Drunk driv acc 1-4 yrs...| ¢ 4 0 s 3 3 ¢ T1{ 100
Pare fault acc 1 yr......} 20 s 15| <0 1] «1] 37| e 0| 100
Part fault acc 1-4 yrs...0 39 | 28] «s] 710 1 3| 20] 28 ¢ 38] 130
Accident cost 1 yr.......| 37 3| so| so] 26 13| a®| 32 0] 68] 1] 100 '
1
Accident cost 1-4 yra....] "2 | «9| 3o 92| ye] 28] 25} @3 5| 38| s3{ Sef 00 !
School data missing......4 31 5| 21 2f 3] 2| 1] i etf of 1} 3| 3]te0 ;
Length license gap 1-4 yr| .8 | &7 1| =2 1] -8 1 [ 0 o] -2 1] -4 &1 102 !
Accident rate 1-4 yrs....| 96 | 72| 28] 53] «¢| w6} 1| 227 of 12] ] 3¢l vl 2] -3{ 100 !
Convictions DT 1 yr......| 14 s| 10 1R Y ] pl el 12f 0] 16l 12 1 3! 1ef 30}
Accidents DT 1 yr........| %2 T [Y) 2y (X4 &b 22| e 3 . & 5 38 2 el 81 19! 1004
Quest data miasinge.ee...| 2| &2 4 . 2 o 1} 2] . 3 ) . 3 o1 27 ¢ 2 2! ‘°°1
Single 1ic renewal.......| & s 0 3 ¢ o ot 0 0 o o] et 2] -a . 3| 3] -1 -oj 100
NOTE: Decimal points and lead zeroes omitted, e.g., 5 = .05, 15= .15,




