TRANSPORT RESEARCH LABORATORY ﬁl

TRL REPORT 219

THE ACCIDENT LIABILITY OF CAR DRIVERS:
THE RELIABILITY OF SELF REPORT DATA

by G Maycock, Julia Lester and C R Lockwood

Prepared for: Mr H J Wootton, Acting Research Director, TRL
Project: Seedcorn Research Programme (SR52)

Copyright Transport Research Laboratory 1996. All rights reserved.

Transport Research Foundation Group of Companies
Transport Research Foundation (a company limited by guarantee) trading as Transport Research Laboratory. Registered in England, Number 3011746.
TRL Limited. Registered in England, Number 3142272, Registered Offices: Old Wokingham Road, Crowthorne, Berkshire, RG45 6AU.



The information contained herein is the property of the Transport Research Laboratory.
This report has been produced by the Transport Research Laboratory under a contract
placed by the Department of Transport. Any views expressed in it are not necessarily
those of the Department. Whilst every effort has been made to ensure that the matter
presented in this report is relevant, accurate and up-to-date at the time of publication,
the Transport Research Laboratory cannot accept any liability for any error or omission.

First Published 1996
ISSN 0968-4107



CONTENTS

Executive Summary

Abstract
1. Introduction
2. Background to present study

2.1 Data accuracy and reliability
2.2 Previous studies

2.3 Objectives and methods used in
the present study

The surveys

3.1 The original driver sample

3.2 The follow-up driver sample

3.3 The Questionnaire

3.4 Survey administration

Reliability of reported age and experience
4.1 Age Discrepancies

4.2 Driving Experience Discrepancies
Comparison between surveys: Exposure
5.1 Introduction

5.2 Annual mileage

5.3 Accuracy of mileage estimates

5.4 Road type

5.5 Other features

Comparison between surveys: Accidents
6.1 Introduction

6.2 Overview of accidents and
accident frequencies

6.3 Comparing different drivers
of the same age

6.4 Comparing the same drivers over time

Page

10
11
11

11

11

12

14

7. Comparison between surveys:
Accident modelling

7.1 The model
7.2 Memory loss effects

7.3 Comparisons of modelled
accident frequencies

8. Other aspects of accident liability surveys

8.1 Company car drivers in the 1990/91
follow-up survey

8.2 Comparing accident liability results
from the original and follow-up
surveys with other surveys.

9. Summary and conclusions
10. References

Appendix A:  The questionnaire used in the
follow-up survey

Appendix B:  The statistical models

Page

15
15

16

18

19

20
22

23

24

28



EXECUTIVE SUMMARY

For accident studies which need to be based on the accident
histories of individual drivers, it is necessary to collect data
using self-report techniques such as questionnaires and
interviews. However, in view of the errors and biases that
self-reported data collection can involve, the users of these
methods must be particularly concerned with the issue of
data reliability. This report present a study aimed at explor-
ing the reliability of self-reported data relevant to analyses
of accident liability.

During 1987/88 a postal questionnaire survey was carried
out to study the accident involvement of a large structured
sample of car drivers (termed the ‘original’ survey). A
‘follow-up’ postal survey of the same drivers was carried
out 3 years later. These surveys have provided a means of
assessing aspects of datareliability by providing the oppor-
tunity to compare the data collected from the same respond-
ents on two occasions three years apart to be compared.

In the original survey, in addition to basic demographic
variables, drivers were asked to report the number of
accidents in which they had been involved during the last
three years, to estimate of their annual mileage and to
estimate the time spent driving on different types of road.
After doubtful cases and those who had not driven in the
year preceding the survey had been removed, 8617 were
available for analysis. In terms of the demographic details
of the respondents at the time of the folow-up survey, just
over half (51%) were women, and the average age was 38.

The annual mileage driven by male drivers had increased
from 10,390 in the original survey to 12,190 in the later
survey; the corresponding increase for female drivers was
from 5,010 to 5,970 miles. For those drivers who had said
that their mileage had not changed from the previous year
(iefrom 1989 to 1990), a plot of the reported annual mileage
of male and female drivers in the original survey (1987)
against the annual mileage reported by the same drivers in
the later survey (1990) suggests that there is a considerable
amount of inaccuracy in the estimates of annual mileage.

A comparison of the accident frequencies reported by the
same drivers in the two surveys classified by sex and by

‘old’ and ‘young’ driver groupings shows that the high
average accident frequency experienced by young male
drivers in the original survey virtually halved in the three
years between surveys. Although young women drivers did
not have nearly as high an accident frequency, their acci-
dent liability also fell considerably between the surveys.
The ‘old’ drivers had much lower accident frequencies than
the younger drivers.

The types of accident and the circumstances in which they
occurred in the follow up survey did not differ greatly from
those reported in the original survey. The proportion of
injury accidents remained virtually unchanged; 11 per cent
of accidents in the original survey involved injury com-
pared with 12% in the follow-up.

The Generalised Linear Modelling methodology was used
to relate accident liability to dependent variables such as
age, sex, annual mileage and driving experience. However,
because in the case of the young drivers in the original
survey, the period of time over which the accidents were
being reported was variable - from a few months to several
years - a comparison of the accident liability of this group
with the other driver groups (all of which reported on
accidents over the last 3 years) necessitates correcting for
those accidents which are forgotten. This correction and its
accuracy is a crucial element in the comparison, and is
considered in detail in the report.

Table 12 from the report shows a comparison of the
accident liability of three groups of drivers - original/
young, follow-up/old and follow-up/young - in terms of a
factor F which is the ratio of the accident liability of these
groups to that of the original/old group when adjustments
have been made for differences in age, sex, mileage and
driving experience between the groups. Bearing in mind
the fact that the errors shown in Table 12 are the estimated
standard errors of these ratios (not the 95% confidence
limits), it will be seen that none the four sub-samples differ
significantly at the 5% level. ’

TABLE 12

Original and follow-up surveys - modelled accident comparisons in terms of the factor F (with standard errors)

Value of F for: Original 1987/88 survey Follow-up 1990/91 survey
OLD sub-set 1.0 (Reference Level) 1.009+0.05
YOUNG sub-set 1.044+0.10 0.89+0.07




The main findings of this study were as follows:

On average annual mileage increased by about 18 per cent
between the surveys. Although in an overall statistical
sense the annual mileages reported in the original survey
(1987/88) by those drivers who claimed in the follow-up
survey not to have changed their mileage ‘from last year’
were proportional to their reported mileages in the later
survey (1990/91), there was a great deal of scatter in the
individual mileage estimates. This suggests that individual
driver’s estimates of annual mileage cannot be regarded as
accurate.

Tabulations by age and sex showed that accident frequen-
cies decreased with age for both men and women, and were
considerably lower for women than for men. Fitting a
simple statistical model which took into account the effects
of annual mileage, age, sex and driving experience, showed

that the residual difference between the original and the
follow-up survey for the same drivers in the ‘old’ subgroup
was less than 1 per cent. A comparison of the young driver
group in the two surveys proved to be considerably more
difficult because of the need to adjust for memory loss
effects. However, accident data collected by self-report is
able to produce consistent data over a period of some years,
providing the accident reporting period is also consistent
and no correction for memory loss is needed.

An overall comparison of the average accident frequencies
reported by the older respondents in both the original and
the follow-up surveys with two other surveys carried out
more recently shows that the self-reported accident fre-
quencies obtained in the four surveys are comparable. This
result confirms the reliability of the self-report method for
use in accident studies.



THE ACCIDENT LIABILITY OF CAR DRIVERS:
THE RELIABILITY OF SELF-REPORT DATA

ABSTRACT

This report presents a study aimed at exploring the reliabil-
ity of self-reported data in analyses of accident liability.
Data from two comparable postal questionnaire surveys of
accidents carried out in 1987/8 and 1990/91 has provided
the opportunity to compare accident and exposure data
collected from the same respondents on two occasions
three years apart. The report also includes some overall
comparisons between the accident data collected in these
surveys with similar data collected during the course of two
later accident liability surveys. The study shows that al-
though in an overall statistical sense the annual mileage
reported by drivers in the first survey is proportional to that
reported by the same drivers in the second survey, there is
a great deal of variability in the individual mileage esti-
mates. In contrast, providing the accident reporting period
is constant from survey to survey and memory loss effects
can thereby be avoided, the study shows that considerable
consistency in the accident liabilities resulting from the
surveys of this kind can be expected. The similarity of the
average accident frequencies reported in the *87 and '91
surveys with those obtained in two more recent studies
confirms the reliability of the self-report method for use in
accident studies.

1. INTRODUCTION

During 1987/88 a postal questionnaire survey was carried
out in order to obtain information relating to the driving
experiences and accident involvement of a large structured
sample of car drivers. The results of this survey - the first
large scale survey of its kind - are reported in Maycock,
Lockwood and Lester (1991) (RR315). The main aim of the
RR315 study was to gain a better understanding of how
accident liability - the expected frequency of accident
involvements - relates to factors such as age, driving
experience and annual mileage.

When drivers completed questionnaires in the 1987/88
survey, they were asked if they would be willing to help in
further research into driving and road safety. About 70%
agreed to help, and it is these volunteers who have provided
the ‘follow-up’ data used in the reliability study which
forms the subject of this report. The follow-up postal
survey of those drivers who volunteered to help in further
research was carried out in 1990/91, three years after the
initial survey. The questionnaire used in both surveys was
very similar, although some additional information was
sought in the follow-up survey to provide data for other
projects which had become of interest since the original

survey. A copy of the questionnaire used in the follow-up
survey is included as Appendix A.

The decision to undertake a ‘follow-up’ survey was dic-
tated to a large extent by the need to assess the reliability of
the self-reported data collected by this type of accident
survey. For many research purposes, it is essential to base
studies on the accident histories of individual drivers. In
order to do this in the UK, it is necessary to obtain details
of the accidents and the characteristics of the individual’s
driving from the drivers themselves. Although other acci-
dent data sources exist - notably the national accident data
known as STATS19 and data held by insurance companies
- these sources do not provide the necessary data for the
analysis of individual driver’s accident rates. Accident data
collected routinely by the police using the STATS19 report
procedure does not allow accidents to be linked to particu-
lar drivers nor does it contain information regarding some
key personal characteristics of the drivers involved - in
particular, driving experience and exposure to risk - which
are important factors in accidents. Moreover, STATS19 is
concerned only with accidents involving injury and gener-
ally speaking, there are too few injury accidents to enable
analyses relating to individual drivers (as distinct from
groups of drivers) to be carried out. Injury accidents though
important from the point of view of economic cost, are a
small proportion (roughly 11-12 per cent) of all accidents;
the majority involve damage to vehicles or property only.

Information held by insurance companies about the acci-
dent involvement of individual drivers would seem to be a
potentially valuable source of accident data. However, data
collected by insurance companies is primarily collected to
support the commercial operation of the company. Much of
the detailed information needed for accident studies is
stored on paper files rather than on a computer, and is not
therefore readily accessible for research purposes. The data
is mainly concerned with policies, claims and claimants
rather than with accidents and drivers. Moreover, an insur-
ance company’s client base will not necessarily be repre-
sentative of all drivers and accidents.

Inorder therefore, to gather the information needed to study
drivers’ accidents in relation to the characteristics of the
individual drivers, it is necessary to collect the data using a
self-reporting procedures such as questionnaires and inter-
views - with all the errors and biases that self reported data
collection implies. Studies which use this method must
therefore be particularly concerned with data reliability.
The ‘follow-up’ survey reported here has provided a means
of assessing the reliability of data collected by self compie-
tion questionnaire, by enabling the data collected from the
same respondents on two occasions three years apart, to be
compared.



If the self-report method for obtaining accident data is
reliable, then other independent surveys using the same
methods should give similar accident liability results. Since
the original and follow-up self-report accident surveys
were carried out, two other self-report surveys have been
undertaken - one to study driver fatigue and the other to
obtain driver reactions to police speed enforcement. The
overall accident rate results for these surveys will be
reported briefly in section 8 of this report.

2. BACKGROUND TO THE
PRESENT STUDY

2.1 DATAACCURACYAND
RELIABILITY

When a driver is asked “How many accidents have you
been involved in during the last 3 years?” or “How many
miles have you driven during the last year?” - along with
other questions about his or her driving experience - a
number of motivational and cognitive influences come into
play. In terms of motivation, some drivers may not wish to
admit to having been involved in an accident. Others might
feel that some questions - for example questions about age
or socio-economic group - are not relevant to the issue of
driving.

Even if the respondent is disposed to answer the questions
asked, there remains the problem of the reliability of recall.
The recall of events is subject to different kinds of error
(Gaskell et al, 1992). Events may simply be forgotten - as
will be illustrated later in relation to accidents. In many
respects this is the simplest form of error to deal with.
However, even if an event has been remembered, people
are generally poor at estimating when an event occurred,
and may tend to think that it occurred more recently than it
actually did. This bias is known as forward telescoping and
could occur for example either because the respondent
genuinely thought that the event happened later than it did,
or because the respondent wants or feels they should report
the event even though it falls outside of the chosen recall
period (Loftus et al, 1988). Giving the dates of accidents, or
remembering how many accidents occurred in a specific
period, could be subject to telescoping error for either or
both of these reasons. Whether or not the date has been
recalled accurately, there is evidence to suggest that the
driver’s recall of the details of an accident can be distorted
(Chapman & Groeger, 1992; Diges, 1988).

With regard to questions about the individual’s driving
characteristics - such as annual mileage - the respondent is
not so much being asked to remember how far they have
driven, but to construct an estimate of the magnitude of a
regular and routine activity. Here it is likely that respond-
ents will use generic recall (in fact the questionnaires

suggest they do just this); they will think about a typical day
or week, for example their usual drive to work, to the shops,
or to school, and will base their estimate on this typical set
of daily or weekly trips with adjustments for special events
such as holidays. In this case, errors could result from the
generic memory not being fully representative of actual
behaviour - unusual events could be left out. Simple com-
putational errors can also creep in when scaling up to
annual estimates from daily or weekly ones.

2.2 PREVIOUS STUDIES

Studies examining the validity of information gathered
from drivers by comparing self-reported details with some
independent source of the same measures are rare in the
literature. In an unpublished study reported in a 1973 TRL
leaflet an attempt was made to compare individuals’ acci-
dent records as held by an insurance company with the
same individuals recollection of those accidents which
involved an insurance claim over the same two and a half
year period. Not only was the reliability of the reporting of
the accidents checked, but also the method of elicitation
was investigated, comparing self-report postal question-
naires with face to face interviews. Response rates to both
methods of elicitation were the same, but in an interview
situation 67% of claims were recalled, whereas 85% were
recalied in the postal questionnaire survey. This result
suggests that not only are self-reported accidents a reason-
ably reliable measure, but also that for gathering certain
types of information postal questionnaires are more suc-
cessful than face to face interviews. The relative effective-
ness of questionnaires may have arisen in this case either
because respondents were less willing to admit their acci-
dents to an interviewer, or because they have more time to
think about and check the details of their accidents in the
case of a postal questionnaire - or a combination of both.

In connection with the reliability of annual mileages, White
(1976) has compared drivers’ estimates of the annual
mileage their vehicle has travelled with the vehicles’
odometer readings. Large variation was found forindividu-
als between their estimate and the instrument reading, but
for groups of drivers over and under estimations of annual
mileage tended to cancel each other out. In conclusion,
White considered that although individual reports of esti-
mated annual mileage were not valid, mean annual mileage
for a group could be used satisfactorily.

2.3 OBJECTIVES AND METHODS
USED IN THE PRESENT STUDY

The present study attempts to examine the reliability of
annual mileage and self-reported accident frequency. The
method to be used is to compare the mileages and accident
frequencies obtained in the original survey of drivers
(RR315) with the same data obtained in the follow-up
survey three years later. It is important to note that this
methodology does not compare the accuracy of recall for



the same event when asked at two different times, but rather
compares information given by the same people about their
mileage and accidents in two separate but contiguous time
periods to examine whether the data is consistent over time.

The findings of this study will not therefore assess the
accuracy of an individual’s recall for the same event, but
will investigate whether the techniques used to elicit infor-
mation yield consistent and comparable results.

3. THE SURVEYS

3.1 THE ORIGINAL DRIVER

SAMPLE

For the 1987/88 survey the names and addresses of a
sample of drivers was supplied by the Driver and Vehicle
Licensing Agency (DVLA) and the administrative aspects
of the survey was carried out under contract by NOP Ltd.
The questionnaires were sent out in two phases. For the first
phase, approximately 20,000 drivers aged 23+ years (hence-
forth referred to as the ‘old’ driver sample) were sent a
questionnaire in November 1987. For the second phase
10,000 questionnaires were sent out in February 1988 to
drivers aged less than 23 years (henceforth referred to as the
‘young’ driver sample) - see RR315 for full details. The
questionnaires for the two phases contained basically the
same questions, however the old drivers were asked about
their accident involvements over the last three years, whilst
the young drivers were asked about their accidents since
passing the driving test. Therefore, for young drivers in the
initial survey the accident reporting period varies from
driver to driver and account has to be taken of this when
calculating accident frequencies (involvements per year).

The response rate to the initial survey was 63.6% for the old
driver sample and 71.3% for the young driver sample - an
overall response rate of 66.2%. Subsequent consistency
and edit checks of the returned questionnaires eliminated a
number of doubtful responses, so that the total number of

questionnaire responses available for analysis - old and
young samples combined - was approximately 19,400,
representing a 64.7% response rate. In RR315 a reduced
sample consisting of 18,500 drivers was used for the
multivariate analysis, by excluding those who hadn’tdriven
during the previous year.

In the case of the follow-up survey, only drivers who
expressed a willingness to take part in further research into
driving in the first survey were considered for inclusion.
Therefore, itis necessary to check the characteristics of this
‘volunteer’ group to determine whether they are signifi-
cantly different from those drivers who did not volunteer to
help in further research. Table 1 compares these two groups
for both the old driver sample and the young driver sample.
Although volunteers appear to drive further than non-
volunteers, and in the ‘old driver’ sample the volunteers are
rather younger and include fewer women, the differences
between the groups are not such as to invalidate the subse-
quent analysis.

3.2 THE FOLLOW-UP DRIVER
SAMPLE

The follow-up survey was carried out in 1990/91. Ques-
tionnaires were sent to drivers who volunteered in the initial
survey to help in further research, and who were still on
record as available to help. A further 700 or so volunteers
were excluded since they had recently been surveyed by a
TRL contractor. This is not a trivial consideration, since the
700 were selected on the basis of their accident histories in
the first survey. About a half of these drivers were accident
involved drivers, and their omission from the follow-up
survey is likely to distort comparisons between the accident
rates of these drivers and those responding to the-original
survey based on all drivers. For this reason, this report will
present analyses based only on data from the same drivers
in the two surveys.

After the 700 drivers referred to in the previous paragraph
had been excluded, 12,324 drivers were available for the
follow-up survey. The survey was again carried out in two

TABLE 1
Drivers volunteering in the initial survey to help in further research compared with non-volunteers.
Accident Annual Age Driving % Female
frequency per year!  mileage? (years) experience (years)

Old Driver Sample:

Volunteers 0.08 8230 44.8 17.3 49.7

Non-volunteers 0.06 5737 50.3 17.7 59.1
Young driver Sample:

Volunteers 0.26 7338 19.0 1.5 52.3

Non-volunteers 0.25 6368 19.1 1.6 54.5

N -

Mileage in a car or van

Number of accident involvements per year in a car or a van (uncorrected for memory loss effects).



phases. In November 1990, 7,357 questionnaires were sent
to those who had been in the old driver sample in the initial
survey who were now aged over 26; and a further 4,967
questionnaires were sent in February 1991 to the young
driver sample who were now aged under 26. The follow-up
survey was carried out in-house at TRL.

3.3 THE QUESTIONNAIRE

The questionnaire used in the follow-up survey was similar
to that used in the initial survey, containing in particular
questions about:

. the number of accident involvements in a car or a
van during the last three years and some details of
the most recent accidents.

¢  age and sex of respondent;

e the year in which the driving test was passed - to
determine driving experience as the number of
years since passing;

*  exposure measures - an estimate of annual mileage
in a car or van, and the time spent driving on
different types of road.

An accident was defined in the questionnaire as “any
incident which involved injury to another person or your-
self, damage to property, damage to another vehicle, or
damage to the vehicle that you were driving”. Respondents
were asked to report only those accidents which had oc-
curred on public property, in which they had been the driver
and which had occurred during the last three years - or for
the young drivers, those that had occurred since passing the
test. Accident details obtained from the questionnaires
included whether the accident occurred in daylight or
darkness, what type of road the accident had occurred on,
what other vehicles or objects were involved, the severity
of the injuries and damage sustained and whether the
accident was reported to the police or to an insurance
company. Dueto space limitations on the questionnaire this
information was obtained for at most, the three most recent
accidents.

Several variables in the initial survey were omitted fromthe
follow-up - in particular, questions defining the Socio-
economic group (SEG) of the driver and the proportion of
driving in daylight and darkness. Although these variables
were found to be significant contributory factors to acci-
dent liability in the multivariate model reported in RR315,
they were omitted from the follow-up because they were
not major determinants of accident liability and space was
needed in the questionnaire to include new items of interest
for current research. One of the new items added to the
follow-up survey asked drivers whether the car or van
driven most often by the respondent was company or
privately owned, and if the accidents reported were in a
company or privately owned car or van. Section 8 below

will look briefly at the responses to this question in the
context of self reported accident rates obtained in other
recent accident liability surveys.

3.4 SURVEY ADMINISTRATION

A covering letter on TRL headed paper was sent with all
questionnaires explaining the reasons for carrying out the
survey. Two reminder letters were sent to non-responders,
the first approximately six weeks after the initial contact
and the second approximately six weeks after the first
reminder. Both reminders also included another copy of the
questionnaire. Approximately 41% of the whole sample
were sent one reminder and 25% of the whole sample were
sent a second reminder.

Returned questionnaires were edit checked for logical
consistency, coded and the data entered onto a database.
Computer records of the questionnaires were checked by
the supervisor on a sample basis for accuracy against the
written questionnaire. Since the purpose of the survey was
to follow-up the driving experiences and accidents of the
same drivers over time, it was of the utmost importance that
each questionnaire returned was completed by the same
person who had completed a questionnaire in the initial
survey.

In order to achieve this, the sex and age of the respondent
was cross-checked between the two surveys and compared
also with demographic information provided by DVLA
when the original sample was drawn. If the personal details
given in the two questionnaires gave grounds for suspect-
ing that they had not been filled in by the same person, an
examination of the questionnaire itself usually in conjunc-
tion with the questionnaire from the 1987/88 survey was
undertaken. If as a result of these investigations the suspi-
cion that the questionnaire had been completed by different
drivers was confirmed, then the data was discarded.

There were approximately 80 questionnaires from ‘wrong’
respondents identified in this way; these were removed
from the database and included in the figure for null
responses. 8,888 completed questionnaires were available
for analysis. Table 2 shows response rates for the survey,
and the characteristics of responders and non-responders
are compared in Table 3.

As can be seen an overall response rate of 72 per cent was
achieved, and the response rate did not differ markedly
between the young and the old drivers. Table 3 shows that
there was little difference in the average age of responders
and non-responders (No reply + Null) and little difference
between the proportion of men and women in the three
categories of responders. However, the drivers who did not
respond at all, (No reply) tended to be rather younger than
the those that responded. Although all these age differences
are statistically significant (p<0.001) - hardly surprising
given the large numbers involved (N=12,324) - they are of
little practical significance in the present context.



TABLE 2

Response rates for the follow-up survey

Old Drivers Young Drivers Total
Number of questionnaires sent 7357 4967 12324
Number completed and returned 5402 3486 8888
Response rate 73.4% 70.2% 72.1%
Number of null returns 835 386 1221
Proportion 11.4% 7.8% 9.9%
No reply received 1119 1095 2214
Proportion 15.2% 22.1% 18.0%

TABLE 3
Average age and proportion of females by response category in follow-up survey

Responders No Reply Null
Average Age (years) 37.9 33.5 404
Proportion Female (%) 52 47 51

The structure of the follow-up sample largely reflects that
of the original survey sample which was structured by sex,
age and driving experience, in order to investigate the
relationships within the accident data; it was not intended
to be arepresentative sample of the driving public. In terms
of the demographic details of the respondents at the time of

the 1990/91 follow-up survey, just over half (51%) of

respondents were women. The average age of the whole
sample of respondents was 38; the average age being 39 for
males with a range from 20-92, and 37 for females with a
range of 20-87 years. About a half of the respondents had
passed their driving test in 1980 or before, the other half
passing their test between 1981-1987.

4. RELIABILITY OF
REPORTED AGE AND
EXPERIENCE

4.1 AGE DISCREPANCIES

Even when the checking referred to in 3.3 above had
confirmed that the questionnaires relating to the original
and the follow up surveys had been completed by the same
individual, there were still discrepancies in the personal
information given by drivers - particularly in relation to
age, and more often, driving experience. For example, a
respondent might report his or her age as 38 years in the

1887/88 survey and as 39 years in the follow-up three years
later, where according to DVLA records the respondent
had their 43rd birthday during 1990. Such occurrences
were not very common and a decision was made to deal
with them in the following way:

Age was primarily calculated from the drivers date
of birth given in the DVLA records which were
available for all drivers taking part in the survey.
However, if there was a difference between self-
reported age and ‘DVLA’ age of only 1 year, self-
reported age was used instead. This strategy was
adopted because it was felt that such small discrep-
ancies were most likely to arise as a result of the
respondent’s birthday being close to the date on
which they filled in the questionnaire. In such cases
the respondent’s estimate of their age would prob-
ably be more accurate than that calculated using
date of birth from DVLA records. Large discrepan-
cies between self-reported age and ‘DVLA’ age
(greater than £3 years) had already been dealt with
in the investigation of ‘wrong’ responders.

4.2 DRIVING EXPERIENCE
DISCREPANCIES

Much more common were discrepancies between the two
surveys about the year in which respondents passed their
driving test. For the young driver sample this was relatively
easy to deal with, since DVLA information with regard to



test pass dates was held for all drivers in this sample.
Therefore, for the young driver sample, a variable for
driving experience was calculated using DVLA records of
when the respondent passed their driving test.

For the old driver sample test pass dates from DVLA
records were not available for many drivers. In terms of the
methodological aspects of carrying out longitudinal sur-
veys it may be of interest to examine the extent of the
problem with these driving experience data discrepancies.
Approximately 430 respondents (6% of the old driver
sample) gave test pass dates which were different by more
than 23 years in the two surveys; about a third of these were
different by 10 years or more. Although this number may
not seem very large given the total number of respondents
to the survey, and may indeed not make much difference to
large scale multivariate analyses of the data, it is as well to
bear such findings in mind when considering the reliability
of self-reported data.

It was not considered feasible to check all the experience
discrepancies by reference to the questionnaires. However,
all discrepancies of 10 years or more were checked using
both the 1987/88 questionnaires and the 1990/91 question-
naires. In this way more than half of the discrepancies were
resolved, usually by taking note of the respondents written
comments alongside their answer. These comments often
mentioned that the respondent had taken two driving tests,
perhaps one in another country before taking a test in
Britain, and the discrepancy had arisen when the respond-
ent had recorded the date of one of these tests on the original
questionnaire and the date of the other test in the follow-up
survey. However, even after examining the questionnaires
discrepancies remained in a significant number of cases;
these cases were dealt with in the following way:

If the two test dates varied by less than 10 years, the
year given in the initial survey was taken for the
experience variable. If the two dates differed by 10
years or more, then the experience variable was
entered as missing data, so would not contribute to
any analyses.

5. COMPARISONS BETWEEN
SURVEYS: EXPOSURE

5.1 INTRODUCTION

This section provides an overview of how the responses to
drivers’ exposure to risk in the follow-up survey compare
with the responses to the same questions by exactly the
same drivers in the initial survey three years earlier. In both
surveys 98 per cent of the drivers had driven a car or van in
the last year. In comparing the driving experiences of
drivers in the two surveys, it seems sensible to exclude
those who did not drive in the year preceding the survey.

Accordingly, the figures given in the sections that follow
represent the responses made by 8,617 drivers - 5,226 from
the ‘old’ driver sample and 3,391 from the ‘young’ drivers
who responded to both surveys and had driven in the
previous year. In some cases the number of valid responses
are somewhat lower than the maximum possible because
respondents occasionally failed to provide a response to
particular questions. Percentages are given as a percentage
of valid responses.

5.2 ANNUAL MILEAGE

The majority of drivers who drive at all, drive regularly. 93
per cent of men and 87 per cent of women reported driving
more than once a week in the earlier survey; in the follow
up 94 percent of men and 90 per cent of women still drive
more than once a week. The annual mileage driven in a car
or van reported by male drivers had increased from 10,390
in the original survey to 12,190 in the later survey. The
corresponding increase for female drivers was from 5,010
to 5,970 miles. The average increase was thus 18 per cent.
National data on mileage and the number of registered
vehicles (Transport Statistics Great Britain, 1992) suggests
that between 1987 and 1990 the distance driven per vehicle
rose by about 4 per cent from 10,150 Km to 10,570 Km.
Taken at face value therefore, the sample of drivers in the
present surveys would seem to have increased their average
mileage by an amount which is considerably greater than
the national trend. The extent to which this is genuine or
merely an artifact of the drivers estimates of mileage is
impossible to tell. Table 4 shows the changes in annual
mileage between the original and the follow-up survey by
age group, for male and female drivers.

Figure 1 shows the same information presented as the
difference in annual mileage reported by the same drivers
in the different surveys. Here, a positive difference denotes an
increase in annual mileage from the original to the follow-up
survey, and anegative difference denotes adecreasein annual
mileage from the original survey to the follow-up.

It will be clear from Figure 1 that most drivers aged under
50 years have experienced a considerable increase in their
average annual mileage from the 1987/88 survey to the
follow-up three years later. Although one would expect
younger drivers to increase their annual mileage with
increasing age and driving experience, it appears that most
respondents under 50 years are reporting higher annual
mileages than they were three years earlier. Drivers over 50
have reported decreases in their average annual mileage -
this would of course be expected for the over 60 age group
given the reduction in the need to drive after retirement.

5.3 ACCURACY OF MILEAGE
ESTIMATES

The difficulty of obtaining accurate estimates of annual
mileage has already been referred to in Section 2 and the



TABLE 4

Average annual car/van mileage for the same drivers in the two survey periods

Age at mid-point MALE FEMALE
of accident period
in original survey Original Follow- Number of Original Follow- Number of
survey up survey drivers survey ufp survey drivers
Less than 18 8,870 12,120 861 4,950 6,380 892
18-18.9 9,050 13,240 424 4,840 7,450 462
19-23.9 11,930 15,320 506 5,640 7,320 554
24-29.9 13,440 15,180 371 5,380 6,310 502
30-39.9 12,470 13,800 529 5,290 5,890 603
40-49.9 12,230 12,710 480 5,400 5,340 480
50-59.9 10,090 10,040 460 4,340 4,320 439
60 and over 6,720 6,000 518 3,690 3,510 359
All ages 10,390 12,190 4149 5,010 5,970 4291
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Fig.1 Differences in annual mileages (follow-up - original)

overall increases in mileage between the two surveys has
been commented on in Section 5 above. It is of interest
however, to see whether the data obtained in these two
surveys can provide any evidence for the reliability of
individual driver’s estimates of their own annual mileage.
Drivers in the follow-up survey were asked whether they
had driven ‘more this year than last year’, ‘less this year
than last year’, or ‘about the same amount’ as last year. In
reply, 28 per cent reported that they had driven more in 90/
91 than the previous year, 17 per cent reported that they had
driven less, and the remainder (55%) reported no change.
More drivers claiming an increase in annual mileage than
are reporting a decrease is consistent with the increase in
annual mileage between the surveys noted in 5.2 above.

Figure 2 shows the annual mileage of male and female
drivers in the original survey (1987) plotted against the

estimated annual mileage for the same drivers in the later
survey (1990); the plot is limited to drivers who had said
that their mileage had not changed from the previous year
(ie from 1989 to 1990). To avoid extreme values, only those
drivers whose reported annual mileage in the two surveys
were between 400 and 20,000 have been included.

Figure 2 shows that there is a considerable amount of
scatter - to put it mildly - although the general trend for
annual miles travelled in 1987 to be proportional to those
travelled in 1990 is evident. The lines on Figure 2 are
regression lines though the origin for male and female
drivers, the slopes of which are 0.892+0.011 for men and
0.843+0.013 for women, reflecting the general increases in
annual mileage already noted.

Although the dataset is restricted to drivers whose annual
mileage remained unchanged from 1989 to 1990, Figure 2
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Fig. 2 Annual mileage reported in 1987 plotted against those in
1990 for selected drivers

relating as it does to annual mileages in 1987 and 1990 is
likely to reflect some genuine changes in mileage over the
three years between the surveys. As a grossly conservative
approach, let us treat all the variation shown in Figure 2 as
representing errors in mileage estimation. The residual
variance about the regression line is 1.54x107 for male
drivers and 1.02x107 for female drivers. If we assume that
the errors are Normal and independent of mileage, this
suggests an error standard deviation of about 3,900 miles
for men (about 46 per cent of the mean value) and 3,200
miles for women (62 per cent of the mean value). It is
unlikely that the distributions are Normal or that the error
variance is independent of the mean. It is also likely - as has
already been pointed out - that some of this variation will be
due to genuine changes in mileage, but without introducing
arbitrary judgements, it is impossible to tell how much.
Nevertheless, the ‘rough and ready’ comparisons between
the surveys illustrated in Figure 2 support the result of

White, (1976), Section 3.3 above, in demonstrating that
although individual drivers estimates of their annual
mileages can be considerably in error, group averages can
be regarded as reasonably reliable. The implications for the
accident modelling of inaccuraciesin the mileage estimates
of the order suggested by this analysis need to be further
evaluated.

54 ROADTYPE

Table 5 shows the average proportion of time spent by men
and women drivers on the three types of road - motorways,
roads in built up areas and roads outside built up areas - in
the two surveys.

The Table shows that women spent a rather smaller propor-
tion of their driving time on motorways than men, but that
the proportion of motorway driving increased for both

TABLE 5

Proportion of time spent driving on different types of road.

Road type Original survey Follow up survey
Male Female Male Female
Motorways 18.2 12.4 21.6 15.1
Road in built-up areas 50.9 55.6 48.0 54.5
Roads outside built-up areas 309 32.0 304 304
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sexes between the original and the follow up survey. These
increases in motorway driving are consistent with the
higher overall annual mileages reported in the later survey.
The increases in motorway driving also mean, of course,
that the proportion of time spent driving on the other types
of road has fallen.

5.5 OTHER FEATURES

Approximately 25 per cent of men and 7 per cent of women
in both surveys drove another type of vehicle regularly, e.g.
a lorry or a motorcycle. The average annual mileage on
these other vehicles had increased by about 10 per cent for
men from 5,590 to 6,150, but decreased by nearly 30 per
cent for women from 2,240 to 1,560. No account has been
taken in the subsequent analysis of accidents of either
driving/riding experience or accidents in these other vehi-
cles.

Questions included for the first time in the follow-up
survey showed that 85 per cent of drivers drove all of their
car/van annual mileage in the same vehicle and that 15 per
cent reported that the car or van they drove most often is
company owned. The company car effect on accidents is
considered further in section 8.1 below. It is important to
remember that these drivers are not necessarily ‘profes-
sional’ drivers who drive as a part of their job, but are
probably ‘ordinary’ drivers who happen to be driving a
company car.

6. COMPARISONS BETWEEN
SURVEYS: ACCIDENTS

6.1 INTRODUCTION

This section compares the accident types and the accident
frequencies reported in the follow- up survey with those
reported by the same drivers in the original survey 3 years
earlier. In both surveys accident involved respondents gave
details of the most recent accidents (up to a maximum of
three) in which they had been involved during the accident
reporting period. In considering the differences and simi-
larities in the accident types, it should be borne in mind that
the data refers only to the three most recent accidents and
not all accidents during the reporting period.

6.2 OVERVIEW OF ACCIDENTS
AND ACCIDENT
FREQUENCIES

Table 6 shows the numbers of accidents reported by the
same drivers in the two surveys classified by sex and by the
‘old” and ‘young’ driver groupings.

The length of the accident reporting period was not the
same for all respondents in both surveys because in the
original survey the accident reporting period for young
drivers was the time that had elapsed since they had passed the
test. However, taking this into account, Table 6 also shows the
average accident frequencies (accidents per year) for male
and female drivers in the old and young categories.

TABLE 6

Numbers of accidents and average accident frequencies for the same drivers in the two surveys.

MEN WOMEN
Original Follow-up Original Follow-up

survey survey survey survey
Old drivers:
Number of accidents 636 562 458 ' 480
Average number of accidents per year! 0.082 0.072 0.058 0.061
Number of drivers 2593 2633
Young drivers:
Number of accidents 810 795 457 602
Average number of accidents per year' 0.317 0.164 0.176 0.113
Number of drivers 1619 1772

1 Here and in later Tables accident frequency is calculated as ZA/ZT, where: A is the number of accident involve-

ments reported by a driver in time T, and T is the length of the period during which these accidents took place. (For
the follow-up survey and for the ‘old’ driver sample this is always three years; for young drivers in the original
survey however the period varies.)
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Table 6 clearly shows the high average accident frequency
experienced by young male drivers in the original survey -
arate which has virtually halved in the three years between
surveys. Although young women drivers do not have
nearly as high an accident frequencys, their accident rate too
has reduced considerably between the surveys. The older
drivers have much lower accident frequencies than the
younger drivers. Even so, the number of accidents per year
has fallen somewhat between the surveys for male drivers,
though it has increased marginally for women driversin the
‘old’ category. These accident frequencies make no allow-
ance for differences between the groups in the levels of
annual mileage. The accident changes between the two
surveys in relation to the key determinants of accident
liability - age driving experience and exposure - will be
considered below.

The types of accident, and the circumstances in which they
occurred, did not differ greatly between those reported in
the initial survey and those reported in the follow up survey.
72% of the accidents reported in the initial survey com-
pared with 78 % in the follow-up happened in daylight. 64%
of the accidents reported in the original survey involved a
moving vehicle other than the respondent’s own vehicle,
compared with 67% in the follow-up. A larger difference
was found in the proportion of accidents involving animals
and roadside objects. In the original survey 20% of the
accidents reported involved something other than another
vehicle, whereas in the follow-up survey this figure had
fallento 13%. It seems likely that this result is reflecting the
decrease in single vehicle accidents which is known to
occur with increasing age and experience of the driver.

The proportion of injury accidents (i.e. accidents in which
any road user involved in the accident was injured) re-
mained virtually unchanged from the initial survey to the
follow-up; 11 per cent of accidents in the original survey
involved injury compared with 12% in the follow-up. In
both surveys, the proportion of accidents involving slight
injuries was 8-9 per cent, the remainder being serious
injuries; no accidents were reported involving fatal inju-
ries.

The location of the accidents was not obtained in the
original survey. In the follow-up survey however, 4% of
accidents took place on a motorway, 68% took place on roads
in built-up areas and 28% on roads outside built-up areas.

There was little difference between the surveys in the
extent of damage reported by respondents either to the
driver’s vehicle or to another driver’s vehicle. In both
surveys approximately 30% of accidents were reported to
the police. However, whereas in the original survey 46% of
the accidents reported involved the respondent making an
insurance claim, this figure had increased to 57% in the
follow-up survey three years later. 19% of accidents de-
scribed in the follow-up survey were in a car or van which
was company owned.
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6.3 COMPARING DIFFERENT
DRIVERS OF THE SAME AGE

The purpose of this section is to compare driver accident
frequencies from the two surveys in as straightforward a
way as possible. The difficulty in making valid compari-
sons in simple tabular form is that drivers’ accident fre-
quencies depend on their age, driving experience and
annual mileage. All of these variables wiil change from the
original survey to the follow up. Moreoverif as is indicated
in section 2.1 memory effects are important, then the
number of accidents reported by respondents will also
depend on the recall period. Individual drivers in the young
driver category in particular, completed the questionnaire
between 2 and 70 months after passing the test; the effect of
memory loss on the number of accidents reported will be
considerably greater for those recalling accidents over
nearly 6 years compared with those who had been driving
for only a few months.

In section 7 comparisons will be presented in terms of a
multivariate model which takes account of these factors.
However, for the purpose of presenting age for age com-
parisons in this section, only data from the ‘old’ driver
category will be used (5226 drivers). This avoids having to
make any corrections for potential memory loss among
respondents since all respondents were recalling accidents
for the full 3 years. It also has the advantage that for the
older drivers accident frequencies are not changing rapidly
with the passing years.

Table 7 and 8 shows for the ‘old’ driver category the
accident data from the original and the follow up survey
tabulated in 6-year age bands - for convenience the age
bands correspond to driver ages at the end of 1987 and 1990
when the original and follow-up survey questionnaires
were completed. For each age band shown in the tables, the
average annual mileage, the average age at the mid-point of
the accident period, and the average experience (number of
years since passing the test) at the mid-point of the accident
period are given together with the number of drivers in each
group. Comparisons between the two surveys can be made
for each age group by scanning the columns in the tables
vertically. It willbe seen that average age within a given age
band differs by less than a year between the original and the
follow-up surveys. Average driving experience is larger in
the follow up survey by a little over a year, and annual
mileage - as would be expected from the overall increases
in mileage - is up to 18 per cent higher in the later survey.
Since an increase in driving experience will reduce acci-
dents whilst an increase in annual mileage will increase
accidents, the changes in these two variables between the
surveys will, in accident terms, tend to cancel.

Comparing the accident frequencies within age bands in
Table 7 and 8 shows that although the follow up survey
rates are perhaps somewhat lower for the 24-29 age group
where the additional increase in age and experience are still



TABLE 7

Average accident frequencies (uncorrected for memory loss), annual mileages, mid point age
and driving experience for male drivers grouped by age.

2593 MALE DRIVERS Age at date of survey (grouped)
17-23 2429 3035 3641 4247 48-53 54-59 60 All
and over ages
Original Survey:
Accidents per year! 0.154 0.134 0.099 0.065 0.066 0079 0080 0.047 0.082
Average annual mileage 13,960 13,940 12,640 12,160 12,520 11,170 10,490 7,080 11,080
Average mid-point age (years) 21.0 25.2 30.9 373 42.8 49.1 55.1 65.7 44.8
Average driving experience (years) 4.0 7.2 104 14.6 18.5 21.1 24.7 353 19.7
Number of respondents 106 369 296 343 282 308 272 617 2593
Follow up survey:
Accidents per year? - 0102 0102 0.064 0083 0.089 0069 0041 0.072
Average annual mileage - 15,890 14,810 13,210 14,000 12,680 10,750 7,030 11,700
Average mid-point age (years) - 25.6 30.7 36.9 42.8 493 54.9 67.1 47.8
Average driving experience (years) - 8.1 11.6 16.0 18.6 23.6 26.1 36.5 22.7
Number of respondents (N) - 268 357 286 358 280 295 749 2593

The Standard Error of the accident frequencies is approximately 0.6x[Accidents per year/N1°*. Thus for example, for the 24-29

year old group the accident frequency is 0.134 + 0.011. The 95% confidence interval for this value is thus approximately

0.112 to 0.156.

TABLE 8

Average accident frequencies (uncorrected for memory loss), annual mileages, mid point age
and driving experience for female drivers grouped by age.

2633 FEMALE DRIVERS Age at date of survey (grouped)
17-23 2429 3035 3641 42-47 48-53 54-59 60 All
and over ages
Original Survey: .
Accidents per year' 0087 0.092 0064 0061 0055 0050 0.043 0.023 0.058
Average annual mileage 5460 5,610 5250 5,140 5,630 4920 4470 3,710 4,970
Average mid-point age (years) 21.1 25.5 31.0 373 42.8 49.1 54.9 64.8 422
Average driving experience (years) 3.8 7.0 9.1 12.0 144 15.0 16.8 252 13.7
Number of respondents 84 514 339 386 287 299 254 470 2633
Follow up survey:
Accidents per year' - 0082 0074 0083 0057 0041 0041 0.049 0.061
Average annual mileage - 6,631 6,230 5860 5790 5210 4,890 3,610 5330
Average mid-point age (years) - 25.8 30.5 36.9 42.7 49.2 54.8 66.1 452
Average driving experience (years) - 8.0 11.1 13.6 159 184 18.2 26.6 16.7
Number of respondents - 265 506 323 387 274 291 587 2633

1 See footnote to Table 7

having a significant influence, overall, the frequencies are
very similar. Statistically speaking, with the exception of
the 60 and over’ age group for women (see comment
below), none of the differences between surveys are sig-
nificant at the 5 per cent level - though due to the relatively

small number of drivers in each group the confidence limits
of accident frequencies (see footnote to Table 7) are rela-
tively large. More importantly, there is no obvious system-
atic bias for one survey to give higher accident frequencies
than the other over the age range.
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In terms of the overall accident frequencies, the difference
for male drivers between an accident frequency of 0.082 in
the original survey and 0.072 in the follow-up is just about
statistically significant at the 5 per cent level, and also in the
expected direction since all drivers are 3 years older and
have 3 years additional driving experience. The increase in
the effect of age and experience for this group of drivers is
likely to outweigh the effect of a 6 per cent increase in
annual mileage. It is surprising that the same effect is not
observed in the case of women where in effect, the overall
accident frequency remains unchanged. Women’s accident
frequencies are of course generally lower than those for
men, and the age effects - especially for the younger drivers
- are correspondingly less. However, examination of the
within age band comparisons suggests that the accident
frequency for the *60 and over’ age group in the original

survey is anomalously low compared with the follow-up
result. However, bringing this value up to the level of the
54-59 year old age band would make little difference to the
fact that overall, women’s accident frequency appears to
have changed little between the surveys.

64 COMPARING THE SAME
DRIVERS OVER TIME

To illustrate the accident changes which have occurred to
the same individuals between the two surveys, Table 9
shows accident frequencies in both surveys for drivers
grouped by their age at the mid-point of the accident period
for the original survey; the changes are illustrated in Figure
3. Thus for example, male drivers whose age was between
19 and 23.9 at the mid-point of the original survey accident

TABLE 9
Average accident frequencies (uncorrected for memory loss) for the same drivers in the two survey periods
Age at mid-point MALE FEMALE
of accident period
in original survey Original Follow- Number of Original Follow- Number of
survey up survey  drivers survey  upsurvey  drivers
Less than 18 0.440 0.161 882 0.227 0.121 924
18-18.9 0.306 0.172 430 0.170 0.115 483
19-23.9 0.200 0.139 513 0.127 0.083 567
24-29.9 0.113 0.100 376 0.083 0.078 508
30-39.9 0.077 0.076 532 0.061 0.071 613
40-49.9 0.076 0.079 487 0.052 0.050 489
50-59.9 0.065 0.062 466 0.041 0.043 451
60 and over 0.052 0.038 526 0.023 0.052 370
All ages 0.140 0.107 4212 0.087 0.082 4405
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period, had an accident frequency of 0.200 accidents per
year. The accident frequency reported by the same drivers
three years later was 0.139 - a 30 per cent reduction. It is
clear from Table 9 and Figure 3 that the younger drivers
experienced the largest reduction in accidents due to the
additional 3 years of age and driving experience whereas
the effect for the older drivers is small. The increase in
accident rate of women drivers in the 60 or over’ age group
from the original to the follow up survey is evident here as
in Table 8.

The accident data shown in Table 9 and Figure 3 does not
make any correction for accidents which are forgotten. In
the original survey, the first three age groups involve
drivers for whom the accident period was variable. In a
majority of cases, the relevant accident period is less than
the three years appropriate to the older drivers. The memory
loss effect means that for these drivers fewer accidents
would be forgotten than would be the case for the older
drivers, and the apparent reduction of accidents with age in
Table 9 will accordingly be over stated. Thus for example,
the reduction of a factor of over 7 from the 0.440 accidents
per year appropriate to the youngest group of male drivers
to 0.06 or thereabouts for the older drivers will be inflated
by the fact that lost accidents have not been taken into
account. The modelling approach to be described in section
7 will make some allowance for memory loss effects.

Though the differences shown in Table 9 and Figure 3 are
exaggerated by the fact that memory loss corrections have
not been made it can be seen that young drivers consider-
ably ‘improve’ their accident frequency in the three years
between surveys, reflecting their increasing maturity and
driving experience. With the exception of the over 60
women drivers - an exception already noted - there is little
change in drivers’ accident frequencies between the sur-
veys for those aged over 30.

Table 10 parallels Table 9 in format but shows the differ-
ences in injury accident frequencies between the original
survey and the follow-up for the same drivers. Although the
general trends apparentin Table 9 are discernable for injury
accidents in Table 10, the small numbers of accidents
involved makes it difficult to identify any statistically
robust trends.

7. COMPARISONS BETWEEN
SURVEYS: ACCIDENT
MODELLING

7.1 THE MODEL

One of the aims of the follow-up survey was to test the
robustness of the multivariate modelling technique devel-
oped using all of the initial survey data and reported in
Maycock et al (RR315, 1991). In this section the observed
follow-up accident frequency will be compared with the
accident frequency for the same drivers using a slightly
modified version of the ‘simple’ accident model reported in
RR315. The simple form of the model was used in prefer-
ence to the main model, because data relating to the
proportion of time drivers spent driving in the dark, and the
driver’s socio-economic group - both of which featured in
the main RR315 model - were not collected in the follow-
up survey.

The form of the model fitted to drivers’ accident frequency
data was as follows:

A/T =k M° exp {b,/Ag + b,(s)/(X +2.2) +[U MEM]}
M

TABLE 10

Average injury accident frequencies (uncorrected for memory loss) for the same drivers in the two survey periods

Age at mid-point MALE FEMALE
of accident period
in original survey Original Follow- Number of Original Follow- Number of
survey up survey  drivers survey up survey  drivers
Less than 18 0.049 0.020 882 0.019 0.017 924
18-18.9 0.026 0.012 430 0.014 0.015 483
19-23.9 0.020 0.018 513 0.024 0.012 567
24-299 0.014 0.013 376 0.011 0.009 508
30-39.9 0.012 0.009 532 0.008 0.004 613
40-49.9 0.008 0.008 487 0.003 0.007 489
50-59.9 0.006 0.004 466 0.007 0.007 451
60 and over 0.006 0.006 526 0.005 0.005 370
All ages 0.015 0.012 4212 0.087 0.011 4405
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Where: A/T = Accident frequency (accidents per year),
and T is the period over which the acci-
dents are being reported,

k is a constant

M= Annual mileage, and o the exponent to be
determined,

Ag=  thedriver’sagein years at the mid-point of

the accident period, and b, the coefficient
to be determined,

X= the driver’s driving experience measured
as the number of years between passing
the driving test and the mid-point of the
accident period, and b,(s) is the coefficient
to be determined; s is the sex of the driver
- there is a different value of b, for male
and female drivers.

MEM is the length in years of the period over
which accidents are being recalled, with U
the memory loss coefficient; this term in
the model applies only when memory loss
effects are being estimated from dated

accidents.

A brief summary of the principles of the Generalised Linear
Modelling methodology and the methods used for fitting
the explanatory variables and testing their significance is
included as Appendix B.

Annual mileage is fitted as a power term with o as the
exponent. This has proved to be an extremely robust form of
the accident-mileage relation, though of course it means that
accidents are not proportional to mileage driven. High mile-
age drivers are involved in fewer accidents per mile travelled
than are low mileage drivers. The reason for thisis notknown.

The accident-age relation is adequately represented by a
reciprocal 1/Age term. This relation means that accidents
fall with increasing age at a higher rate for young drivers
than for older drivers. A similar but more dramatic relation
is that between accidents and the number of years driving
experience. The constant 2.2 included in the experience
term in the above model is determined interactively as
explained in Appendix B, to give the best functional form
for the accident-experience relation; it was the value used
in the RR315 simple model. The shapes of these functional
forms are illustrated in RR315.

The driver’s sex was not included in the simple model in
RR315. However, the previous tabulations of accident
frequencies have shown that sex is an important determi-
nant of adriver’s accident liability. The most effective way
of incorporating the sex of the driver into the accident
mode] was as an interaction with the experience term - just
as in fact it was included in the main RR315 model. The
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above model therefore has a coefficient of experience b,(s),
which indicates that there are different coefficients for the
driving experience effect for men and women.

For the young drivers in the original survey, because the
period of time over which the accidents were being reported
varied from a few months to several years, the comparison
of the accidents of this driver subset with the other driver
groups (all of which reported on accidents over the last 3
years) necessitates correcting for those accidents which are
forgotten. Since this correction and its accuracy is a crucial
element in the comparison, it will be considered in detail in
the next section before the main results are presented.

7.2 MEMORY LOSS EFFECTS

The effects of memory loss can most readily be illustrated
by determining for each of the four sub-sets of the data
being considered in this report - original/follow-up surveys
by old/young grouping - the number of accidents reported
in each month of the survey, and plotting these figures
against the time in months from the date of completion of
the questionnaire. Of course, this can only be done if the
accidents have been dated. In the case of the young drivers
in the original survey - since some drivers had been only
driving (and having accidents) for a few months whilst
others had been driving (and having accidents) for some
years, it is also necessary to adjust the monthly accident
numbers according to the number of drivers responding in
each month of the survey. Figure 4 shows the results for the
old drivers and Figure 5 for the young drivers.

In Figures 4 and 5 it will be seen that the numbers of
accidents reported in each month decline as respondents try
to recall accidents which occurred earlier in the 3 year
period. The small number of accidents recalled by the
relatively few young drivers who had been driving for more
than three years makes this data unreliable; it is not there-
fore shown in Figure 5. If for the moment the assumption
is made that the monthly number of accidents for these
drivers would, in the absence of recall problems, remain
roughly constant over the three year period, exponential
decay curves fitted to the data in Figures 4 and 5 will
estimate a memory loss constant representing a constant
proportion of accidents being forgotten each month. If A is
the number of accidents recalled in month t, and A, the
numberrecalled in the first month, then the monthly memory
loss constant u (corresponding to the annual value U in
equation 1) is given by:

A=A "

The correction that has to be applied to the total number of
accidents reported in a time period T (in months) is then:

uT
e(uT-—l)

This correction is treated in the GLM analysis as an offset.
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Fig. 5 Dated accidents in each month for 'young' drivers plotted against month
of occurrance

The memory loss effect determined from Figures 4 and 5
with their standard errors, together with the proportion of
accidents in each sub-sample which were dated, are shown
in Tablell. Of course, the memory loss constants deter-
mined from the data shown in Figures 4 and 5 take no
account of the fact that accidents would have declined
anyway during the three year period due to the effects of age
and driving experience (counteracted to some extent by an
increase in mileage); the constants derived from Figures 4
and 5 will thus tend to over-estimate the effect of memory
loss. The alternative (and in principle better) way of deter-
mining the memory loss effect, is to model the accidents

from each year (or part of a year) of the survey separately,
and to include the memory loss effect as an additional term
in the model as indicated in equation (1) above. Because of
inter-correlations between the variables - notably, the
memory recall period and the length of driving experience
for young drivers in the original survey - the results ob-
tained by the multivariate method dependto some extent on
the way the model is structured. Table 11 shows the
memory loss effects obtained by incorporating the MEM
term (U - the annual effect as shown in equation (1)) into a
separate model for each of the four sub-sets of the data. This
means that the coefficients for the other terms included in
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TABLE 11

The proportion of accidents undated and the annual memory loss constants (U) for the four data sub-group

Original Survey Follow-up survey
S.E. S.E.

Old Driver Sample:
Proportion of accidents undated 31% 9.7%
Memory loss constant from Figure 4 (per year) -0.37 0.07 -0.39 0.05
From GLM (per year) -0.34 0.05 -0.28 0.04
Young driver Sample:
Proportion of undated accidents 8.8% 7.4%
Memory loss constant from Figure 5 (per year) -0.39 0.07 -0.26 0.07
From GLM (per year) 0.11 0.06 -0.26 0.04

the four models will be different, but the coefficients of the
memory loss term so determined may be regarded as being
the ‘best’ estimate for the individual sub-sets of data when
the other factors have been taken into account.

Table 11 shows that for the young driver sample in the
original survey and for both samples in the follow-up
survey, less than 10 per cent of accidents were undated. By
contrast nearly a third of the accidents in the old sub-sample
of the original survey were undated. This is probably due to
inadequate questionnaire layout for the earlier phases of the
original survey - too little space was provided for respond-
ents to report the dates of their accidents. The later ques-
tionnaires were improved considerably in this respect.
Despite however, the lack of dated accidents in the ‘old’
sub-set of the original survey, the estimate of the memory
loss constant for this group of drivers is very similar for the
original and the follow-up surveys, suggesting that the
omission of the undated accidents is not significantly
distorting the memory loss effects.

Taken at face value, Table 11 suggests that the memory loss
effects are similar for the three data sub-sets involving a full
three year recall period - original/old and both age groups
in the follow-up survey; an average value of -0.29 would be
appropriate for these data sets. In the original analysis
(Maycock et al, 1991) there was some indication that the
memory loss coefficient was dependent to some extent on
occupational group, but there was no evidence that it
interacted with age, experience, or the sex of the driver.
Tabie 11 shows that the memory loss constant for the
original/young driver sub-set is however very different.
Part of the reason for this is the high correlation between
memory recall period and the length of the driver’s driving
experience. However, even when a model with common
coefficients for mileage, age and experience is fitted to all
the data or to a subset involving the young drivers (original
plus follow-up) only, with separate memory effects for the
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four sub groups, the original/young driver subgroup has a
memory loss constant which is at least negative, butis never
larger than -0.06+0.04.

The estimation of the memory loss effect - which unfortu-
nately is crucial to a comparison of the original young
driver subset with the other sub-sets - is therefore problem-
atic. It is clearly desirable in planning accident liability
surveys of this kind to avoid the need for memory correc-
tions as far as possible, by using a common recall period.
For the analysis presented in the following section, a
common memory loss constant of -0.29 per year will be
used.

7.3 COMPARISONS OF
MODELLED ACCIDENT
FREQUENCIES

Table 12 shows a comparison of the four sub-sets of data
using the common memory loss constant u=-0.29, a com-
mon exponent for mileage (0.3), and common coefficients
for age and experience, and a factor F to distinguish the four
data sets.

A/T = 0.0038 F M®? exp {17/Ag + b, /(X + 2.2)}
2

where b,=3.3 for male drivers and 2.3 for female drivers.

The factor F in equation (2) and Table 8 indicates in effect,
the ratios of the absolute values of accident liability of the
three sub-samples follow-up/old, original/young and fol-
low-up/old in relation to the original/old sub-sample as a
reference. Bearing in mind the fact that the errors shown in
Table 12 are the estimated standard errors of these ratios
(not the 95% confidence limits), it will be seen that none of
the four sub-samples differs significantly atthe 5% level.In
view of the quite large differences in accident liabilities



TABLE 12

Original and follow-up surveys - modelled accident comparisons in terms of the factor F (with standard errors)

Value of F for: Original 1987/88 survey Follow-up 1990/91 survey
OLD sub-set 1.0 (Reference Level) 1.0090.05
YOUNG sub-set 1.04+0.10 0.89+0.07

apparent in Tables 5 and 6, this result confirms the appro-
priateness of the average mileage, age and exposure terms
in ‘correcting’ the data for variations in these parameters
between the sub-samples.

The comparison in the first row of Table 12 between the old
driver sub-sample in the original survey with the same
drivers in the follow-up survey is particularly important
because all drivers reported on a full 3 years of accident
data; this comparison is therefore unaffected by the memory
loss correction. It will be seen that the accident liabilities
reported by these drivers in the two 3-year periods when
corrected for mileage, age and driving experience, differ by
less than 1 per cent.

In the case of the young drivers, a memory loss correction
has had tobe applied. As was indicated earlier, establishing
the most appropriate value of the memory correction factor
is not straightforward and an overall value of -0.29 has been
used. A less negative value (say -0.2) would produce a ratio
between the two surveys which was closer to 1, but since it is
not possible to determine with any confidence what the most
appropriate value should be, the comparison between the two
surveys for the young drivers does not enable the reproduc-
ibility of accident liability data from this particular sub-
sample to be assessed with any degree of reliability.

Table 13 shows the coefficients of mileage, age and expe-
rience (both in their reciprocal forms) for men and women
separately obtained when the four sub-sets of data summa-
rised in Table 12 are modelled separately (again with the
overall memory loss correction term included).

Table 13 shows that the mileage exponent is determined
robustly and consistently in all four data sub-sets. The
experience effects, although not determined particularly
robustly within the individual data sub-sets, are also rea-
sonably consistent. By comparison, the age effects are
considerably less consistent between the data sub-sets, and
are particularly poorly determined for the young drivers.
This is mainly because the age range for these young
driversis limited to 5 years at most (20-25 in 1990 when the
follow-up survey was carried out) compared with 35 years
(25-80) for the olderdrivers. Since the age effectin accident
liability studies of thiskind is relatively large, when design-
ing studies of this kind it is important to decide whether age
effects need tobe takeninto account, and if they do, to select
a sample with an adequate age range.

8. OTHER ASPECTS OF
ACCIDENT LIABILITY
SURVEYS

8.1 COMPANY CAR DRIVERS IN
THE 1990/91 FOLLOW-UP
SURVEY

The follow up survey (1990/91 - including the young driver
sub-set) included the question: ‘Is the car you drive most,
company or business owned or privately owned?’ Table 14
shows the average accident frequencies, mileages and ages
for the sample of 8,617 drivers who responded to this

TABLE 13
Model coefficients for the four sub-sets of data separately with their standard errors.

Model terms Young sub-set Old sub-set

Original Follow-up Original Follow-up
Log constant -5.0x0.7 -4.4+0.6 -6.21+0.3 -5.1£03
Mileage exponent (o) 0.31+£0.03 0.30+0.03 0.36 £ 0.04 0.26 £ 0.04
1/Age 6+14 -17x15 22+4 12£5
1/(Experience+2.2) M 34+0.7 56+13 32+0.9 3715
F 221207 49+13 26+£0.9 34+1.5
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TABLE 14

Company car drivers compared with private car drivers in the 1990/91 follow up survey (including young drivers)

Drivers of company
owned vehicles

Male Female

Driver of privately
owned vehicles

Male  Female

Overall
averages

Male Female

Accidents in 3 years 0.427 0.342
Annual mileage 20,790 11,470
Age (November 1990) 35.2 33.8
Number of respondents 937 333

0.293 0.237 0.323 0.245

9,660 5,520 12,230 5970
39.9 37.0 38.8 36.8

3,234 4,041 4,171 4,374

question disaggregated by company car drivers and private
car drivers. In order to avoid any difficulties arising from
differential memory loss effects, only accident data refer-
ring to a complete 3 year period will be used in this section,
and no corrections will be made for memory loss effects.

It will be seen from Table 14 that 22 per cent of men and 8 per
cent of women said they drive company owned cars. Moreo-
ver, the drivers of company owned cars drove nearly twice the
annual mileage of those driving privately owned cars.

Comparing the accident frequencies (per 3 years) of com-
pany car drivers with private car drivers, it is clear from
Table 14 that the average accident frequency of company
car drivers is considerably higher than that of private car
drivers for both sexes. Of course, some of this difference
will be due to the higher mileage covered by the company
car drivers combined with the fact that they are younger and
less experienced as drivers. When the effects of age, expe-
rience and mileage are adjusted for using multivariate
analysis (not reported here) - in which it turns out that the
sex differences are largely accounted for by the differences
in mileage and age - company car drivers have a 29 per cent
higher accident frequency than the drivers of privately
owned cars. The survey did not collect sufficient details of
the company car drivers or the mileage they did to provide
a ‘profile’ of their driving characteristics. In view of the
average mileages covered it seems likely, however, that
many of these drivers were driving as part of their job.

8.2 COMPARING ACCIDENT
LIABILITY RESULTS FROM
THE ORIGINAL AND FOLLOW-
UP SURVEYS WITH OTHER
SURVEYS.

The main purpose of this report is to explore the reliability
of self-reported accident data. Sections 6 and 7 in this report
have concentrated on comparing the reported accident data
from the same drivers in two successive time periods each
of 3 years duration. However, another way of assessing data
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reliability would be to take repeat independent samples,
and to compare the accident rate reported by these groups
of different drivers. Although it is not possible hereto make
such a comparison using samples of drivers selected ac-
cording to an identical sampling strategy, two other self
report surveys have been conducted since the follow-up
survey of 1987-90, and in the context of data reliability and
repeatability it is of interest to compare the overall accident
frequencies obtained in these surveys with those obtained
in the original and follow-up surveys reported above.

The most appropriate basis for this comparison is the ‘old’
sample of drivers obtained for the original and the follow-
up surveys (remember, this was a sample roughly evenly
distributed across the age range with equal numbers of male
and female drivers). As a basis for comparison, Table 15
shows the overall accident frequencies (accidentsin 3 years
- no corrections for memory loss), annual mileage and age
for the original survey sample and those that responded to
the follow-up survey.

It will be seen from Table 15 that the sub-set of drivers who
responded to the follow up survey were somewhat younger
and covered slightly higher annual mileages than the driv-
ers who responded in the original survey. Despite these
differences (both of which would be expected to increase
accident liability), the accident liability of the follow-up
sub-set was a few per cent lower than that of the original
sample - though these differences are not statistically
significant.

Comparing the change in the same group of drivers from
1987 to 1990 shows that over this 3-year period annual
mileage has increased (as already discussed in section 5
above); accidents involving men have fallen by about 11
per cent - an amount consistent with the extra 3 years of age
and driving experience between the surveys - and accidents
involving women drivers appear to have increased by a
non-significant 5 per cent.

The accident data in Table 15 may be compared to data
collected using similar methods in a recent survey under-



TABLE 15

Overall accident frequencies, annual mileage and age for the original and follow-up respondents.

Drivers who responded Drivers who responded
to the original survey to the follow-up survey
1987 data 1987 data 1990 data
Male Female Male Female Male Female
Accidents in 3 years 0.260 0.180 0.245 0.174 0.217 0.182
Annual mileage 10,450 4,530 11,080 4,970 11,700 5,325
Age (November 1987/90) 47.5 46.7 46.3 43.7 493 46.7
Number of respondents 5,881 6,605 2,593 2,633 2,593 2,633

taken in August 1994 related to fatigue and driving and a
survey related to speed enforcement undertaken in March
1993. In the case of the fatigue driver sample, the sample
consisted of male drivers only, sampled to include drivers
of all ages approximately uniformly across the age range
(asinthe case of the original 1987 survey); the drivers in the
fatigue survey sample were asked whetherornot they drove
a company car. Table 16 shows the average accident
frequencies, annual mileages and ages of those that drove
company cars and those that didn’t.

Table 16 shows that about 17 per cent of male drivers drove
acompany car - afigure not dissimilar to that given in Table
14 (section 8.1) for the 1990 follow-up survey. Also like
that survey, the company car drivers drove just over 20,000
annually, and were somewhat younger than the drivers of
privately owned cars. The accident frequencies given in
Table 16 confirm the findings of the earlier survey in
showing that drivers of company cars have a considerably
higher accident frequency than the drivers of privately
owned vehicles. The final column in the Table provides
overall average values for comparison with the 1987/90
sample results given in Table 15. Bearing in mind the
inevitable differences between the samples, the averages
presented in Table 16 and those given in Table 15 are very
similar.

Table 17 shows the average accident liabilities of a sample
of drivers involved in a survey related to the enforcement
of speed. In the course of this study, arandom sample of just
over 10,000 drivers in different parts of the country re-
sponded to a postal questionnaire which asked them to
report the number of accidents in which they had been
involved in the last three years. They also reported their
annual mileage and age (among other things). Although-
these drivers were asked whether they were professional
drivers and about the use of their car for business purposes,
the questions and responses relating to the use of company
cars were not compatible with the other surveys. Accord-
ingly, only the overall averages are given in Tablel7.

Comparing the accident rates in Tables 15 and 16 with
Table 17 for male drivers shows a remarkable degree of
consistency both in annual mileage, and in average acci-
dent frequencies, bearing in mind that the surveys were
conducted over a period of 7 years. For female drivers, a
comparison of Tables 15 and 17 suggests that the average
accident frequency obtained in the speed survey data is a
little higher than that obtained in the 1987/90 survey though
the difference is not particularly large and is consistent with
the higher mileage and younger age of the drivers in the
speed survey.

TABLE 16

The average accident frequencies of a structured sample of male drivers obtained during a study of fatigue and driving.

Drivers of company Driver of privately Overall
owned vehicles owned vehicles averages
Accidents in 3 years 0.310 0.198 0.218
Annual mileage 21,030 9,380 11,400
Age (August 1994) 42.6 48.8 47.7
Number of respondents 797 3,800 4,597
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TABLE 17

The average accident rates of a random sample of drivers obtained during a study of speed enforcement.

Male Female Overall average
Accidents in 3 years 0.245 0.229 0.240
Annual mileage 11,160 6,200 9,630
Age (March 1993) 475 42.1 45.5
Number of respondents 7,422 3,333 10,775

These results support the contention of this report that self-
reported accident data can be regarded as a reliable source
of data for studying the relationships between accidents and
a range of other variables.

9. SUMMARY AND
CONCLUSIONS

Drivers who had taken part in a survey in 1987/88 about
their driving experiences and accidents were followed up in
another survey three years later in order to gather informa-
tion about their current driving and any accidents that they
may have had in the intervening three years. Such a survey
was carried out for the following reasons:

1. Toexamine the methodology of carrying out longi-
tudinal postal surveys of large samples of drivers,
and to investigate the reliability of measures taken.

2. In particular, to examine the changes in driving
exposure (annual mileage) and accidents for the
same drivers over time.

A comparison of the data collected from the same drivers
in these two surveys (termed here the ‘original’ and the
‘follow-up’ survey) has provided an opportunity to com-
pare the reproducibility of the reporting of mileage and
accidents over these two periods. This comparison will not
assess the accuracy of an individual’s recall for the same
event, but will provide some indication of whether the
techniques used to elicit information yield consistent and
comparable results over time. The opportunity has also
been taken to compare the overall accident frequencies
reported in the original and the follow-up surveys with two
more recent self-report surveys - one carried out for a study
of fatigue and driving (1994) and the other in a study of
speed enforcement (1993).

The main findings from the follow-up can be summarized
as follows:
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(i) On average annual mileage increased by about 18
per centbetween the surveys. Thisincrease seems to
be rather higher than expected from national data,
but there is no way of determining whether it is real
or an artifact of the survey methodology.

(i) The annual mileages reported in the original survey
(1987/88) by those drivers who claimed in the
follow-up survey not to have changed their mileage
‘from last year’, were compared with their reported
mileages in the later survey (1990/91). Although in
a statistical sense the two mileages were propor-
tional to one another, there was a great deal of scatter
in the individual data points. If this scatter was
solely due to errors in estimating mileages (ratherthan
genuine changes), it is estimated that the standard devia-
tion of the mileage error is between 46 per cent and 62 per
cent of its mean value; in other words individual mileages
may well be rather poorly estimated.

(iii) The proportion of time spent by drivers driving on
three types of road - motorways, roads in built-up
areas, and roads outside built-up areas - was reason-
ably consistent from survey to survey.

(iv) Average accident frequencies (reported accidents
per year) ranged from over 0.3 for ‘young’ male
drivers in the original survey to 0.06 for ‘old’
women drivers in both surveys. Tabulations by age
and sex showed that accident frequencies decreased
with age for both men and women, and were consid-
erably lower for women than for men. Apart from
the youngest age group there was little difference
between the accident frequencies observed in the
two surveys.

(v) Fitting a simple statistical model which took into
account the effects of annual mileage, age, sex and
driving experience, showed that the residual differ-
ence between the original and the follow-up survey
for the same drivers in the ‘old’ subgroup was less
than 1 per cent. Accident data collected by this self-
report method would therefore seem to have been
highly consistent over the two 3 year periods in-
volved.



(vi) The young driver accident data in the original sur-
vey involved a range of reporting periods. In order
therefore to make comparisons of the accident fre-
quencies reported by these drivers between the
surveys, a correction has to be made for the fact that
a variable proportion of accidents will be forgotten.
Although a memory loss coefficient could be deter-
mined satisfactorily for the data as a whole, it was
not possible to determine a satisfactory coefficient
for the young driver sample on its own. In carrying
out such studies therefore it is strongly suggested
that drivers are asked to recall accidents over the
same fixed period. A practical maximum would be
the 3 year period used in these surveys.

(vii) A comparison of drivers claiming to be driving a
company car with those driving a privately owned
car shows that accident frequencies of the company
car drivers are considerably higher - a difference
which remains when the effects of annual mileage
and driver age have been allowed for.

(vii) An overall comparison of the average accident
frequencies reported by the older respondents in

both the original and the follow-up survey withtwo

other surveys carried out more recently shows that
the overall self-reported accident frequencies are
very similar in the four surveys, confirming the
reliability of the self-report method for use in acci-
dent studies. '
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APPENDIX A: THE QUESTIONNAIRE USED IN THE FOLLOW-UP SURVEY

TRRL/RUB/Q0-91

DRIVING SURVEY

Please answer all the questions in the three sections of this questionnaire by either ticking the appropriate
box(es) or writing in the required details. Only give details of joumeys where you were a driver, not a
passenger. Any information that you give will of course be treated in the strictest confidence.

SECTION 1|

3d. Is this vehicle 12 years old or less?

1. Have you driven a car of a van at any time TICK ONE BOX ONLY
during the last year? YES oviimmriveerercnneseessesieie e Qo
NO i (I
dﬂCK ONE BOX ONLY
Y I a if YES what is the year of manufaciure or registration
o S Q 2 fefter?

. Write in the details ............ccovvvieniicniinnncniniecnns
it YES go on to the next question .

If NO go lo section 2 on page 2

4. |sthe car or van you drive most?

TICK ONE BOX ONLY
2. On average, how often have you driven a car company or business owned ... 1
or van during this time? privately owned 2
TICK ONE BOX ONLY ) . N
$. Thinking about how far you have driven in a
OVOIYAQIY .ottt renen Qo J . fary . .
two or three times a week a 2 car or van this year in comparison with last
about o6 G Week ... o 3 year, do you think you have driven...
1858 OffOM ..o rensecsevensnreeene Q 4 TICK ONE BOX ONLY
morte this year than last year .........cc.verrenn. W
foss this year than kast year ...........c.cceevverinnnne Q 2
about the same amount ..........c.cvcrccecn Q 3

3a. About how many miles have you driven in a e e e
car or a van duiing the last year? Add mileage 6.
in different cars or vans together. (It may help
to think of the number of miles you drive in a

Have you driven any other vehicles, e.g. a lorry
or a motor cycle, at any time during the last

ear?
typical week, muttiply this number by 50, and Y
then add the mileage of any extra journeys, TICK ONE BOX ONLY
e.g. driving on holiday. or special occasions). YES o e a1

WRITE IN THE NUMBER

................................................ miles If YES go on fo the next question
if NO go on to question 8
3b. Was all or nearly all of this mileage done in the
same car or van? 7. About how many miles have you driven in
these other vehicles during this fime? Add
TICK ONE BOX ONLY mileage in different vehicles together
1
2 WRITE IN THE NUMBER .........ccoviiiiirieee miles
It YES go to question 3¢ 8. Please estimate how much of your driving fime
If NO go on to question 4 ) ) X
you have spent, in all kinds of vehicles, on the
following types of roads in the last year.
3c. What is the make and modei of this vehicle?
WRITE IN THE AMOUNT AS A PERCENTAGE
WRITE IN THE DETAILS
INOTOMWEIYS .ot %
MIAKS oiiiiiiiiiiiinieii b e e
roads in BUIll UP QréQs ..o %
roads outside buill-up areas ... %
MOAE] ...
TOTAL 100%
Page 1
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We would now like you to tell us about ali kinds of road accidents that you have been involved in,
as a drver, over the last three years. By ‘accident' we mean any incident which involved injury to
another person or yourself, damage to property. damage to another vehicle, or damage to the
vehicle that you were driving.

Please mention only those incidents which occured on public roads, not on private property, and
in which you were involved as a driver, not as a passenger: please include all accidents, regardiess
of how they were caused, or how slight they were.

9a. How many accidents have you been involved in during the last three years?

WRITE IN THE NUMBER................. (if none write zero) #f NONE go to question 20 on page 4

9b. How many of these accidents were in a car or 9c. And of these car or van accidents, how many
van? involved physical injury to yourseff or others?
WRITE IN THE NUMBER................ (if none write zero) WRITE IN THE NUMBER .............. (if none write zero)

We would now like you to give further details of your LAST THREE ACCIDENTS IN A CAR OR VAN
DURING THIS PERIOD using the following table.

Please answer questions 10 - 19 for your most recent accident by ticking the boxes in the
appropriate columns below. Then answer questions 10 - 19 again for any earlier accidents.

If you have not been involved in an car or van accident at all during the last three years, go
straight to question 20 at the beginning of section 3 on page 4.

[ MOST RECENT ACCIDENT I | NEXT MOST RECENT I I ONE BEFORE THAT]

Date of accident ' ‘ ‘ I
WRITE MONTH/YEAR l | I ) | I 1 l 1 l : l | I S 1
10. Did the accident occur during...
TICK ONE BOX ONLY
AAVHGRE 1 evosevevnsssssssissseesmsessssrsesssssessemmeseemesmenessenes 28 TN RO ot T Q.
ROUPS Of AAMKNESS .........ocecrnciinenieincee s sssenens QO 2 e U 2 e 0 2

11. What type of vehicle were you driving?

TICK ONE BOX ONLY
company or business owned car of van .............. QT [ T OO 21
privately owned carorvan .............co.oeennen O 2, 2 e a2

12. What type of road were you driving on?

TICK ONE BOX ONLY

MOTOTWAY ...t eresr e saeb st onas R 1

road in a built up area = 2

road not inabuit up areq .........cooeccveieee e A 3 s T 3 e J 3
13. Apart from your vehicle, what else was involved?

TICK MORE THAN ONE BOX IF NECESSARY

MOVING VEhICIE(S) ...c..ceoiriceeiriiicee e 1

stationary vehicle(s) .. 1

parked vehiCle(s) ... 1

Pedestriian(S) .......coceeieeiiiiiiee e - 1

motor cyclist/cyclisi(s) | OO O USRIt O 0o a

other e.g. lamp-post. road sign, kerb, istand,

tree, hedge. animais elc. .......c.ccovveoveveieeienerinannn. W0 e [ T U OOTRURPOT Qo

Page 2
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MOST RECENT ACCIDENT | | NEXT MOST RECENT ] | ONE BEFORE THAT

14. Where there any injuries to yourself or others?

TCK MORE THAN ONE BOX IF NECESSARY

TYONI@ . ivinencinereneseseacrine s st st snesenesebat et sasssassesssnstosanas 15 T ORIV L0 T VOO Qo
slight injuries (e.g. cuts and bruises)...........e.c.cuve.n.e. L OO [ T RO Q.
serious injuries (needing hospital care).................. O 1 s O Ve 0
FOQ UGS .o.cecveeircceee e enenes L0 T VYU Q1 (8 I
15. How much damage was done to your car or van?

TICK ONE BOX ONLY

NO AAMAQGE ...ceircecerecrcriraeeniseeonssssinsessassesarssssesess QT e 0 VRO Qo
sight damage (dents and scratches) .................. O 2 e QO 2 0 2
SEMOUS AAMOGE ..cvvreviviriecrereecseseersreseessnnasisenens O 3 e Q3 Q3
1O1al IOSS/WIIHE Off ..c.vevveviiicvecs e Q4 Q4. A 4

16. Which of the following best describes the worst harm caused to any vehicle other than your own?

TICK ONE BOX ONLY

no other vehicle involved ..........cciieiinnnn
NO AdAMAPE ....ocoeiviiiirinicee s
slight damage (dents and scratches) ...
sefious damage .......cevieeveevnnnne,
total loss/write off .

[ T R S R

17. Was the accident reported to the police?

TICK ONE BOX ONLY
YES e e Q1 e 0 T VOOV Q9

18. Did you make a claim from your insurance company?

TICK ONE BOX ONLY
YES ot L ST OORON Q1 o

19. Please describe briefly how and where each accident happened

Most recent

Next most recent

One before that

Page 3




SECTION 3|

20. In what year did you pass your driving test?
WRITE IN THE YEAR

19 e

If you are unsure about the exact date,
please write in an approximate date, or write
in the space below the approximate number
of years you have been driving.

Are you
FIICHO v ceer s ere e e meeeesssbasess e ssmnassesacrenmasesensens Q
FOMIQIG ..voeevereeecteeneie s reesessstesese s ssasanne O 2

21. What was your age last birthday?

WRITE IN THE NUMBER

23.

Thank you for your help in the past: are you still
willing to be contacted in any future research
into driving?

changes over the past three years?

Finally are there any comments you would like 1o make about diiving, particularly with regard to

Please check that you have answered all the questions as
fully as possible.
Please return your completed questionnaire in the
envelope provided.

THANK YOU VERY MUCH FOR YOUR HELP

Page 4
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APPENDIX B: THE
STATISTICAL MODELS

B.1 MODEL STRUCTURE

A statistical model of the kind reported in 7 above has three
components: (i) a systematic component - the relationship
between the dependent variables (accident frequency) and
the significantexplanatory variables, (ii) the sampling error
associated with the dependent variable - in this case as-
sumed to have a Poisson error structure, and (iii) the errors
due to the lack of fit of the model. The lack of fit component
may arise either because incorrect functional forms have
been used for those variables included in the model, or
because some key variables have not been included at all.

As far as the Poisson error structure is concemed, it is
reasonable to treat accidents as though they were random
events generated at an average rate corresponding to the
individual driver’s accident liability. This means that if the
model fitted perfectly, the actual number of accidents a
driver would experience in a year would be represented by
a Poisson process whose mean value is given by the model
prediction. In fact, the type of model used in this report does
not explain all the non-Poisson variability in the data with
the result that the residuals are over-dispersed compared
with a pure Poisson process. This over-dispersion can be
handled in a number of ways. Since in the present case the
over-dispersion is generally not large as a proportion of the
total residual variability, no corrections have been made for
1t.

The basic form of the models is multiplicative - that is to
say, all the elements of the model can be regarded as factors
which are multiplied together to obtain the final estimate of
accident liability. This type of multiplicative model has
proved to be more satisfactory than additive alternatives.

Decisions about what terms to include and the functional
form of the variables included are made using the statistic
‘scaled deviance’ as the indicator of goodness of fit. The
process is described briefly in the following section.

B.2 FITTING THE MODELS

The models have been fitted using the Generalised Linear
Modelling package GLIM4 (National Algorithms Group,
Oxford).

To assess whether a new explanatory variable is worth
including in the model, or whether a term is being included
in the most appropriate functional form, goodness of fit is
judged using a likelihood ratio statistic called ‘scaled
deviance’. Providing that the mean value of the dependent
variable is greater than about 0.5 the scaled deviance with
Poisson errors is asymptotically distributed as achi-squared
variable with n-p-1 degrees of freedom (where n is the
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number of data points and p the number of independent
variables included in the model). When the average mean
value of the dependent variable falls below 0.5 (as is the
case with accident frequencies in the present study) the
deviance of the final model cannot be used as an overall
measure of goodness of fit since under these conditions it
ceases to be a chi-squared variable. Instead, the generalised
Pearson chi-squared statistic X*is appropriate. Fortunately,
the deviance differences obtained when new terms are
added to the model are still chi-squared variables so a
comparison of deviance difference with the appropriate
point of the chi-squared distribution can be used to assess
the significance of adding terms or modifying functional
forms of the terms already included. Thus, if only one
additional explanatory variable is being added to a model,
the change in deviance has to reach 3.84 (the p = 0.05 point
of the x,? distribution) to be significant at the 5% level and
6.64 to be significant at the 1% level.

Variables may be introduced into the models as continuous
variables or as multi-level factors which are available in the
form of categories within the data. In the case of factors,
deviance difference is used to assess the usefulness of the
factor as a whole - including all the levels; the significance
ofthe individual levels has to be assessed using the standard
errors computed by GLIM for the individual categories.

If a parameter is included in the model in a form which
doesn’t allow the GLIM fitting routine to calculate a
coefficient and standard error directly - such as the constant
2.2 included in the experience term - the statistical signifi-
cance of the addition of this parameter can still be assessed
using deviance difference as for any other term. However,
estimates of the optimum value for the constant and appro-
priate confidence intervals have to be obtained using a
process which is called ‘profile deviance’ (see Aitkin et al,
1992). The process requires the model to be re-fitted for a
range of values of the parameter of interest so that the value
of the parameter can be optimised and its confidence limits
estimated from plots of residual deviance.
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