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ABSTRACT: Regearch presented in thies paper uses results from an
aetivity diary survey to comment on the quality of data
eollected in a home interview travel survey. Evidence is
presented to euggest that although a period of elightly
more than three yeare separated the two sumeys, the samples
were reasonably similar with respeet to their soeio-
demographic eomposition and real mobility levels. There
vas, however, a much higher level of travel and out-of-home
activity reporting in the aetivity diary wvhen compared to
the home interview survey. Differences in reporting rates
are eramined in detail and areas of defieciency with the
home interview survey are identified. The paper comeludes
with a short discuseion of the possible implieations of
these deficiencies when home interview survey data ie used

to investigate a range of urban transport issues.
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INTRODUCTION

In Australia the home interview travel survey has formed the most
common means of collecting non-home activity information for use
in transport planning and research, Since 1960 extensive home
interview travel surveys have been conducted in c
- transport studies in every State capital city as w
v provincial centres. Designers of these 5urveys haye always
" placed much emphasis on the quantity of data collected in order
to minimise sampling error. Less attention has been paid,
however, to the quality of data collected.

ell as in many

Referring to the quality of data obtained in any
two principal sources of potential
bias, can be identified (Wermuth 1983):

survey,
bias, other than sampling

». - non-response bias due to no contact or the

refusal of some
sampled individuals to supply information

31'~ bias introduced by the deliberate

or inadvertent supply of
incorrect information by so

me sampled individuals,

S It would appear that the potential for bias of the former
i type  in Australian transport study home interview surveys (HISs)
> is low since response rates typically achieved are in the range
i’ 85-95 per cent (Dumble 1980). The degree of bias due to the

?;;supply of incorrect information is, however, more difficult to
. recognise and assess,

C Of particular concern here, to the transport analyst, is
' that.each person Surveyed has supplied correct information on the
i extent and nature of travel undertaken. Normally, however, the
; of information available to assess travel reporting
-in a transport study HIS are results from screenline counts and
.'on board' public transport surveys. These enable validation of

S HIS data to ccecur only at an aggregate level and for one or two
- modes.

o An alternative method to detect travel misreporting inp
¢ HIS  travel data isg to conduct a Supplementary survey with
i-emphasis on data quality rather than quantity and then compare

results  from the HIS with those from the Supplementary survey,
~“This paper describes application of such a method in an
Australian context, The two surveys used in this exercise are
the Metropolitan Adelaide Data Basge Study (MADBS) HIS and the

_ Time Allocation Study (ATDATAS)
activity diary survey.

conducted in March/April 1977 and

+ tespectively. 1Ideally for the purposes of

. this exercise the two surveys should have been conducted at the
time, Considerable effort is therefore devoted to
ishi t differences that arise between the two surveys
i - Thisg is

done in Section 3 of the paper by firstly establishing ‘that the
WO survey samples are similar with tespect to socio-economic and
Obility characteristics angd secondly that no major changes
CCurred ip trip making within the spatial area of survey
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coverage during the period March/april 1977 - October/November
1980, Seéction 4 contains results from analyses demonstrating
differences in travel characteristics reported in the two
surveys. The concentration of effort is on establishing
substantial trip under-reporting in the home interview survey.
These analyses are expanded in Section 5 to embrace non-travel
activities, Preceding these Sections, Section 2 outlines
ATDATAS. No description is provided of the 1977 MADBS HIS since
it was fairly representative of this type of transport study

survey and has been well documented elsewhere (Pak Poy and
Associates 1978).

AN OUTLINE OF THE 1980 ADELAIDE ACTIVITY-TRAVEL DIARY SURVEY

The overall objective of ATDATAS was to collect a data set that
would permit investigation of the travel decision making process,
This translated into a number of specific aims, The primary
mechanism for achieving the overall cbjective was to adopt the
framework developed by human activity researchers in which travel
is viewed explicitly as a derived demand. In practice this
invelved collecting complete activity-travel information from
households for a weekly period. A secondary mechanism was to
collect data on individual perceptions of the travel environment,
Another important tangential aim of prime interest in the current
paper was to collect data that would permit wvalidation
to be conducted on the 1977
travel demand models.

research
MADBS home interview survey and

These aims suggested a two part survey design. The first
part consisted of selected households recording all that they did
over the course of a week in activity diaries. 1In the middle
the recording period interviewers were instructed to contact
households (normally by telephone) to discuss any problems that
may have occurred. At the end of the period diaries were
collected and the household interviewed for about 45 minutes
concerning their soclo-economic characteristics and perceptions
of travel for certain activities,

of

The sample selection procedure was directed at satisfying
the validation objective as well as assisting in closely
eXxamining changes in travel behaviour over time. It involved
returning to dwellings within the eastern and north-eastern
suburbs of Adelaide that in 1977 contained households that had
participated in the MADBS HIS. This sampling method resulted in
a substantial pool of households participating in both surveys,
but also a minority of households, whe had moved into these
dwellings since 1977, only participating in the 1980 survey, on
the debit side some bias was undoubtably introduced into the 1980
survey as a result of this procedure because non-respondents from
the 1977 survey were automatically excluded from the 1980 survey.
It is likely, however, that this source of bias is of a minor
nature (non-response in the 1977 survey for the study area was
13.5 per cent}) and in any case will not affect the comparative

analyses presented in this paper, only more general uses of the
1380 data set,

Sociv-economic and perceptual informaticon gathered in the
1980 survey is only sparingly used in this paper. Details of
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these questionnaire forms can be found in Barnard 198l. The bulk
of analyses Dpresented here use the activity diary records. An
example activity diary is shown in Fig 1. The final format of
the diary was the result of extensive pilot testing. The
dimensions of the diary {(200mm x 140mm) were chosen to encourage
the respondent to carry it and record activities as they
occurred. The address and sample number of the household was
inscribed inside the front cover, as well as a means of
jdentifying the respondent (normally christian name) and the
interviewer's and project leader's names and telephone numbers.
Also inside the front cover was the day the respondent was to

commence recording his/her activities. This information was
repeated on the first blank diary page (to be filled in by the
respondent) . Pages 2 and 3 contained some 'commonly asked

guestions® about the survey, complete with answers. These
related to the aims of the survey, reasons why certain items of
information were needed and confidentiality. For example,
answers were supplied on why information on activities was wanted
for an entire week, the usefulness of information on in-home
activities and how &0 record activities 'I regard as private'.
These questions were considered crucial in alleviating doubts
some respondents may have had in supplying, possibly sensitive,
information. Following these guestions were three pages of
instructions, an example diary, and immediately before the blank
diary pages, a page containing nothing except, in bold black
type, three reminder points; namely, to record all travel - even
minor trips, to record each shop or building visited at non-home
destinations, and to carefully read the example diary.

Blank diary pages were divided into two parts. The lower
half was designed to facilitate personal documentation of the
nature, time and (if non-travel) place of each activity episode.
In addition information on the regularity of participation for
each activity, expenditure on the activity and whether a child -
under 12 years old was present with the respondent was requested.
The wupper half was designed to allow the respondent to provide
further information on each trip undertaken (i.e, travel
activity). In ¢ontent this trip information represented a subset
of data items typically included in a conventional travel survey.
For all trips, method of travel was to be recorded. Mode
specific information requested included direct trip costs (fare
for public transport and parking cost for car travel), access and
egress walk times (for public transport and car), wait time and

number of transfers (for public transport) and parking type and
number of occupants (for car).

Response rates for the survey are shown in Table 1. The
original sample consisted of 534 private dwellings. Households
in 49 (9 per cent) of these dwellings could not be contacted.
Another 68 (i.e. 14 per cent of 485) households refused to
supply any information, except whether they were resident there
in 1977, Of the 7remaining 417 households, 179 were fully
participating while 238 supplied partial information.* These
response rates seem to be fairly consistent with those found in

Footnote: The lower response rates asscciated with activity
diary surveys when compared to home interview surveys can
probably be primarily attributed to the more intrusive nature of
the syrvey instrument and heavier reporting burden,
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TABLE 1

HOUSEHOLD CATEGORISED RESPONSES TO 1980
ADELAIDE ACTIVITY DIARY SURVEY

Response Category Number of Households

Fullv participating houscholds 179
Households with partial returns 238
Total refusals 68
No contact 49

Total ) 534

the Oxford surveys on activity patterns. Sixty three per cent of
contacted households had participated in the MADBS HIS, with the
remaining 32 per cent moving in since 1977. Finally it should be
noted that although only a relatively small number of households
supplied information, because so much data was collected from
each person, even after the application of certain restrictions
{see below), the total number of person/days available for
analysis amounted to 2,461 and the number of trips to 13,847.

COMPARABILITY OF THE TWO SURVEY SAMPLES

When comparing the activity diary survey with the MADBS HIS
detailed attention was paid to minimising survey differences
except those inherent in the methodological approaches used. -
Employer's business and work-=work trips were excluded from the
data sets pertaining to both surveys. In addition, for analysis
purposes, certain other types of trips were excluded from the
1980 data, notably, trips . for 'incidental' purposes (e.g.
purchasing petrol) and ‘walking for pleasure' trips. Further,
the spatial coverage of the 1980 activity diary survey and that
subset of MADBS HIS oObservations (totalling 1852 person/days
information}) used in the subsequent analyses is identical.

The temporal incidence of the two surveys was, however,
unavoidably different. A period of slightly more than three
years separated the two surveys and they were conducted at
different times of the year, Also the response rate to the
activity diary survey was comparatively low leading to the
possibility that socio-economic and real mobility differences
existed in the two survey samples. The objective of this section
is to provide evidence that the survey samples are essentially
similar with respect to their mix of socio-economic
characteristics and the true mobility levels of respondents.
This is done by, firstly, simply examining the socio-demographic
representativeness of the 1980 sample using the 1977 sample as a

ase and, secondly, using independant comparable aggregate
statistics on travel within the Adelaide region -to demonstrate
that no major changes occurfed in trip making during the period
March/April 1977 - October/November 1980.
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Representativeness Checks

compr ised checks
representativeness of the

measured in 1977 survey)

being biased towards 'stayers'

more information if required,
would suggest that people,
survey, consider they have
therefore less likely to
does not
of movers

the 1980 survey.

TABLE 2

adjustments may need to be made.

BARNARD

An important initial test
possibility that 1977 survey participants
participate in the 1980 survey,

and
possibility is predicated on the pres
'anti-survey' element in the populati
agree to one travel survey will not generally object t
A different

1580

on,

the

participate in
especially if on the same subject matter,
support either hypothesis,

and stayers amongst both re

supplied data in 1977 to review their. participation.
important result in that movers and stayers
different travel characteristics and

sample,

line

for society
further
Bvidence from Table
with about equal proportions
fusals and participants
In all likeihood this result r
different nature of the 1977 and 1980 surveys,

Basically representativeness checks of the 1980 data in
to the 1977 sample fell into two categories.
examining
final

The first category

socio-demographic
In the secong
category were checks designed to detect mobility differences

between those responding to the 1380
survey and those not responding.

involved examining

were more
resulting in the later survey
away from
umption that there exists ap
but those

'movers',

eflects the very
causing those
It is an
probably have
if bias was discovered,

CROSSTABULATION OF RESIDENCE SIATUS WITH 1980 ADELAIDE
ACTIVITY DIARY SURVEY PARTICIPATION STATUS

Residence Status

Participation Status

Full Partial Refusals
Stayers 112 145 35
(i.e. 1977 survey participants)} (63%) (62%) (66%)
.Movers-In 65 85 18
{i.e. 1977 survey
non-participants} (37%) (38%) (34%)

Notes: 1.

status.
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Bracketed figures represent column percentages

2. Discrepancies in the number of households in each
participation category betwsen Tables 2 and 3
are due to uncertain 19577 survey participation

likely

people
o providing
of reasoning
once they have participated in one
'done their bit! and

surveys,
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Other checks of a socio-demographic nature are to be
found in PFigs 2 and 3. These figures show differences between
- ATDATAS survey respondents and a spatially equivalent set of
. MADBS HIS respondents with respect to household and personal
characteristics, It is apparent from these figures that only
minor differences exist in the socio-demographic mix of the two
gamples. It is unlikely that the socio-demographic differences

- exhibited would contribute significantly to a change in trip
-making.

Some direct evidence in substantiation of this last
"statement can be produced by using that pool of respondents,
contacted in 1980, who had participated in the 1977 MADBS HIS.
Mobility information was available for these people whether or
not they assented to participate in the 1980 survey. This
information, from the 1977 MADBS HIS, is set out in Table 3. The
comparison of most interest is between persons supplying full or
"partial diary information and those declining to supply diary
information. No real mobility differences emerged between these
two groups. Note, however, that those unable to fill out diaries

in 1980 ({primarily for reasons of poor health or illiteracy) had
very low mobility levels.

TABLE 3

AVERAGE NUMBER QF TRIPS REPORTED IN 1977 BY PERSONS
CONTACTED IN 1980 WHEN CATEGORISED BY ACTIVITY

Diary Participation Status Mean 1977 Number
Trips/Person

Persons supplying full or partial
diary information 3.45

Perscons declining te supply diary
information 3.40

Persons unable toc supply diary
infermation 1.75

In an attempt to compensate for the finding that those
unable to fill in diaries had very low mobility levels and in
order to obtain truer estimates of trip under-reporting in
transportation study home interview surveys, in the following
analyses those with a stated inability to supply self-reported
diary information in 1980 were excluded from the 1977 data set.
This, of course, could only be done for participants in the 1977
survey who were contacted in 1980, thus establishing their
ability/inability to supply diary information. Obviously it was
impossible to establish ‘this characteristic for 1977 survey
participants who had either moved from the dwelling or who were
not contacted in 1980, Some upwards bias due to this source may
therefore remain in the under-reporting estimates derived from
comparing the two surveys. It is estimated, however, that this
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represents a very minor source of bias in the under-reporting
estimates.

Travel in Adelaide March/April 1977 - October/November 1380

To demonstrate that true mobility levels remained approximately
constant for the period March/April 1977 - October/November 1330,
firstly, seasonal variations in travel in Adelaide are examined
and then aggregate travel statistics analysed for the years
1977-1980.

In order to provide adjustment factors for use in
estimating annual average daily traffic (AADTs} the 8.A,
Highways Department has maintained a regular program of traffic
counting in the Adelaide Metropolitan Area., These adjustment
factors are used in converting counts takem on particular days
and particular months to AADTs. They therefore represent daily
and monthly indices of the amount of car travel. Average weekday
monthly adjustment factors for the Adelaide Metropolitan Inner
area (which encompasses the eastern and north eastern suburbs)
are displayed in Table 4. A low adjustment factor implies above
average car travel in that month and vice versa. As seen from
Table 4, with the exception of December (above average car
travel) and January (below average car travel), monthly
variations are slight. Importantly the amount of car travel in
March/April is almost identical to that in October/November. In
fact the months of October/November were chosen to conduct the
activity diary survey for thig reason (with most sampling
cccuring in October). No data on monthly variations could be
obtained for public transport travel.

TABLE 4
A.A.D.T. MONTHLY ADJUSTMENT FACTORS INNER METROPOLITAN AREA, 1981
Month Weekday Adjustment Month Weekday Adjustment
Factor Factor
January 0.989 July 0.975
February 0.943 August 0.958
March 0.934 September 0.935
April 0.933 October 0.934
May 0.954 November 0.916
June 0.971 December 0.879
Information on the variaton in vehicular +trips in the

peried 1977-1980

is derived from two sources.
summary statistics gleaned from the annual ABS

One represents
survey on motor

vehicle usage. During the period 1976-1980 two of these surveys
were conducted, corresponding to the years 1976 and 1979 (ABS
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. 1979, 1981). Results from these surveys are only available in
- yery aggregated form. Spatial specificity is limited to Adglal@e
‘ gtatistical division* and within this region no distinction is
" made between commercial and private vehicular travel. These
restrictions, notwithstanding, it appears from ABS results that
. yehicular distance travelled in Adelaide changed very little
‘between 1976 and 1979, In 1976 5,967.1 million vehicular km.
‘ were travelled within the Adelaide region compared to 6,207,7
million vehicular Kkm, in 1979. If the implied average growth
. factor of fractionally less than one per cent p.a. is applieqd
- petween the years 1977-1980 then the increase in vehicular
© kilometers travelled in Adelaide during this period is calculated
- +to be approximately four per cent.

L Substantiating information on the growth in vehicular
' ¢raffic between 1977-1980 can be found in (unpublished) traffic
. count data gathered by the South Australian Highways Department.
- praffic count data relevant to the eastern and north-eastern
© suburbs of BAdelaide are displayed in Table 5. Figures in this
" table represent estimated annual average daily traffic - (AADT)
- along principle roads in the study area. Where multiple counts

. were taken along a road these have been averaged; however, count

- data at any peint was only included if ccounts at that same point
" had been taken for each of the three years. The conclusion to be

. drawn from this data is essentially the same as that from the ABS

;. data; namely that vehicular traffic in Adelaide between 1977 and
- 1980 increased by about four - five per cent,

TABLE 5

ESTIMATED ANNUAL AVERAGE DAILY TRAFFIC FLOW ALONG
PRINCIPAL RCADS - EASTERN SUBURBS, ADELAIDE

Estimated Total Annual Average Biennial
Daily Traffic Flow along Percent
Principal Road: Eastern Suburbs Increase

Adelaide

232, 353
236, 625
242, 305

Note: Details of rocads incjuded and counts for each road
are included in Barnard (1984a).

. Footnote: In 1976 the area of survey coverage was Somewhat
.larger than the Adelaide statistical division, extending in the
‘north to Hamley Bridge, Kapunda and Truro, in the south to the
shores of Lake Alexandrina and also including Kangaroo Island.
" Advice from ABS officers indicated that, because of the dominance
:0f the BAdelaide metropolitan area, the variation in spatial
- Coverage would not greatly affect estimates of vehicle distance
travelled.
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Information on
between 1977 and 1980 is
systematic .checks
to 1980 (from privat
Authority of South
available at an aggregate
tram, train) for all
Relevant information ig r
figures indicate about a
1977 and 1980.

changes

Australia)
level on
of Adelaid

four per ¢

A final

in public tra
unfortunately more sca

of bus loads were conducted in Adelaide prior
e correspondence

epeated in Table 6,

nSport trip making

nt. Apparently no
with the State

Information,
public transport
e from S.T.A,

Transport
however, is
usage (bus,
Annual Reports,
Once again these
ent increase in travel between

set of pertinant information relates to
population changes in Adelaide during the period under study.
This information for all of Adelaide and for LGAs lying within
the 1980 survey area is contained in Table 7. Note that for the
TABLE €
ESTIMATED PASSENGER JOURNEYS EY PUBLIC TRANSPORT
WITHIN THE ADELAIDE METROPOLITAN AREA
Year Estimated Number of Per cent Change from
Passenger. Journeys Previous Year
1976/77 70,359,000 -
1977/78 69,304,000 -1.5%
1978/79 70,526,000 1.8%
1979/80 73,210,000 3.8%
TABLE 7
ABS ESTIMATED POPULATION FOR THE ADELAIDE STATISTICAL DIVISION
VARIQUS LGAs 1976-1981
; Area Designation Year Per Cent
! Change
! 1976 1977 1980 1981 1977-1580
{Censys) (Estimate} {Estimate) {Census)
| Statistical Division
; Adelaide 900,432 906,637 925,509 931,886 21
{ Study Area LGAs
r Burnside 38,461 38,286 37,765 37,593 -1.4
| Campbelltown 41,252 41,612 42,711 43,084 2.6
| Kensington & Norwood 9,651 9,507 9,088 8,950 -4 &
, Payneham 17,545 17,331 16,706 16,502 -3 6
5t Peters 9,304 9,128 8,621 8,458 -5.6
| MWalkerville 7,207 7,132 6,912 6,840 -3.1
’ LGAs Adjacent to Study Area
l East Torrens 4,687 4,777 5,055 5,152 5.8
{ Stirling 10,753 11,202 12,664 13,193 13.1
| Tea Tree Gully 55,318 57,605 65,048 67,737 12.9
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" comprising the
- glightly less

population between 1977 and
cent; however, for the six LGAs
1980 study area the population decreased by

than 1.0 per cent,

o lie

rson
1977-19

The

© aggregate tra

only
80.

the

vel information,
increased

A further observation is that
for three LGAs (Tea Tree Gully, East Torrens and Stirling)
immediately outside

that

study area, but which necessitate

indicate

. aggregate trip making

that

for

:'travel through the study area to access the city centre and major
" retail developments, population increased by 12.5 per cent.

population data, when taken in conjunctlon with the

trip making per

on average by two-three per cent between
It can thus be concluded that

any increase in

found between the 1977 and 1980 surveys,

" pnly a small amount can be properly attributed to actual

changes

The strong implication is that

1977

and 1980 survey

These

' in individuval travel behaviour.
' remaining differences between aggregate
results can be inputed

1977

to characteristics associated with the
distinctive types of survey methodology used in

and 1980.

arguments, of course, do not deny that significant changes
in travel behaviour could have occurred at a

within

Ssome

socic-economics

classes)

Given the very small aggregate changes
even this seems unlikely.

surveys.
much higher
HIS.

in

these

respondents

travel.
recording trips

Also there is

concomitant with

Much more
under-reported

in
to the use of
household

lack of a
respondents’

understated their true level

activity diary survey respondents overstated their true level of
The latter of these possibilities

trips
strengthened by known weaknesses with HISs as

micro 1level (e.qg.
between the two surveys.
that occurred, however,

TRAVEL COMPARISONS BETWEEN THE ACTIVITY DIARY AND HOME INTERVIEW

SURVEYS
The above evidence demonstrating a discernable but slight
increase in trip making within the spatial area of survey

coverage during the period 1977-1980, contrasts sharply with the
large differences which emerged from comparisons between the two
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household members who supply travel information about the true
respondent when the latter is not present. An example of a more
suitable frame of reference is a chronological ordering of the
tespondent's activities for the day on which travel information
is sought. 1t is apparently very difficult for respondents to
recall travel in isolation from other activities (Jones et al.
1980). This difficulty in recall is exacerbated in conventional
applications of HISs by the respondent's complete lack of
awareness at the time that travel is undertaken of the need to
store this information for later recall,

For ease of presentation, in the analyses that follow,
differences that do arise between surveys are attributed tc trip
under-reporting in the 1977 MADBS HIS. Although this may not be
entirely valid, in view of the relatively short time span between
the two surveys, evidence that the level of trip-making in this
period does not appear to have greatly altered, and the widely
recognised superiority of activity surveys in capturing trips,
this is probably a reasonable approximation.

Overall, the weekday trip rate for persons older than 12
years in the 1980 activity diary survey was 37 per cent higher
than in the 1977 home interview survey (i.e. 4.06
trips/person/weekday in 1980 compared to 2,97 trips/weekday in
1977). The modal pattern of trip rate differences between the
two surveys is revealed in Table 8. A major modal source of the
trip rate increase between the 1977 and 1980 surveys was almost a
trebling in the number of walk trips reported, Bicycle trips:
showed the next largest increase {(up 58 per cent), followed by
car driver trips {(up 2B per cent} and car passenger trips (up 24
per cent)., On the other hand, reported public transport <trips
remained approximately constant in the two surveys.

More ©precise information concerning the modal pattern of
trip reporting can be extracted by splitting trip rates into two
components; the average proportion of the sampled population
travelling using a particular mode on any day (termed 'share of
mobiles') and the average number of trips undertaken using that
mode by those mobile persons (termed ‘'mobility per mobile').

This is done in the right hand columns of Table 8, It is evident_--g
from these statistics that car driver trip under-reporting can be -
attributed more to differences in ’mobility per mobile' than: '’

'‘share of mobiles’, whereas the opposite is true for car -
passenger, bicycle and walk trips. These findings are
intuitively reasonable, They imply that for car driver trips,
under-reporting is primarily caused by respondents forgetting.
that some trips were made, but remembering and reporting that
they travelled by car. Conversely, under-reporting for car
passenger trips and for walk and bicycle trips, in particular,
can be traced to some interviewed persons completely ommitting o
divulge any information on travel by these modes. A probable
explanation is that some interviewers or some respondents or
both, perceived this type of information to be relatively
unimportant. The picture conveyed by these statistics is, then,
that in transportation study home interview surveys a concerted
attempt is made to correctly report/recall car driver and public
transport trips, and in the latter case, with success. It woul
equally appear, however, that often little attempt is made t
supply/gather information on travel by the minor modes. S

288.




TABLE 8

WEEKDAY RATE COMPARISONS BY MODE*

Trips/Person/Day Share of Mobiles Mobility per Mobiie

) a/b % () (a} () a’b %
Activity Activity MADBS Activity
Diaries Diaries HIS Diaries

Car driver 2.30 X 0.48 3.73 4.56
(0.06) {0.01) (0.08) (.07}

Car passenger 0.61 0.22 2.29 2.31
(0.03) {0.01} (0.07) {0.05)

Public transport** 0.28 0.15 .75 1.83
(0.02) {0.01) {0.0m {0.04)

Bicycie 0.19 0.05 2.53 2,35
(0.01) (0.01) (0.11) (.06}

Walk 0.59 d.11 1.99 2.23
{(0.02) {0.01) {0.06) {0.04)

Other 0.07 0.02 3.42 2.98
(0.01) {0.00) ) {0.33) (0.28)
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Bracketed figures represent standard errors

Almost entirely bus trips since the Eastern and North Eastern suburbs of Adelaide
are not presently serviced by tram or train.

Cifferences between surveys significant at five ber cent level.




TABLE 9

WEEKDAY TRIP TIME AND DISTANCE COMPARISONS BY MODE*

Travel Time/Trip {mins) Travel Distance/Trip (k/ms)

{a) (b) (a) - (b} a/b%
MADBS Activity MADBE Activity
HIS Diaries HIS Diaries

Car draiver 16.58 13.51 - 6.34 5.66
{0.20) (0.13) {0.10) {(0.07)

Car passenger 16.39 14.23 6.78 5.86
{0.38) (0.25) {0.20) {0.14)
Public transport 32.31 31.94 6.71 7.14
(0.55) (0.47} o (0.16) (0.13)

Bicycle 15.34 13.15 3.31 2.72

.

(0.64) (0,41} ' (0.17) (0.10)

Walk 12.85 10.23 1.59 1.30
(0.44) {0.25) (0.07) {0.02)

Other 14.49 17.49 i 6.24 7.63
(0.65) {0.76) : (0.33) (0.34)

qIINAVE

L ]

Bracketed figures represent standard errors.

t Differences between surveys significant at five per cent level.
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Further information on the modal pattern of trip
feporting is contained in the average trip time‘and_trip distance
“information for each mode shown in Table 9. Trip times have been
i'galculated from reported information and distances from coded
networks. Both trip time and trip distance comparisons convey a
gimilar picture; that is, the pattern of trip reporting in the
1977 HIS favoured long trips, rather +than short trips, whan
¢ompared to the 1980 activity diary survey. This confirms
observations often made in transport study documents that it is
“short trips that go mostly under-reported in HISs {e.g. Wilbur
‘smith and Associates 1369, p, 443, Note especially, by
reference to Fig 4, that the number of long trips per person
ccaptured in both surveys was about the same, but the activity
jary survey captured more medium and short distance trips. As a
sult, reported total distance travelled per person per
ncreased from 17.2 km in the 1977 survey to 20.0 km in the 1980
Because, however, percentage increase in
istance travelled (16 per cent) is not as great as
percentage increase in number of trips reported, distance/trip
.declined from 6.0 km in the HIS to 5.0 km in the activity diary
Moreover, with the exception of public transport and
classified modal trips, the percentage decline between the two
rveys in distance and time per trip was remarkably constant
ross meodes,

. When trips are classified by purpose, as is done in Table
0, interesting variations in reporting again emerge. The level
home based work/school trip reporting is about the same in
both surveys. Also 'home based other' trips, in total, show a
comparatively goed correspondence between the two surveys, with
‘only about a 20 per cent discrepency. The reason for this,
however, is due to the weight attached to shop/pesonal business
trips in this category, which have been apparently well reported
i the 1977 HIS., Evidently less well reported in the HIS were
e based social/recreational trips and, even worse, home based

¢rve passenger trips. Laxge variations in trip reporting

between the two surveys also existed for purposes within the

!‘non-home based' category. These differences suggest that the

ractice of applying single adjustment factors to correct for

‘home based other' and non-home based trip under-reporting in
8- may be inappropriate.

: i Cf the three main trip purpose categories, home Dbased
work/school, home based other and non-home based, the last of
) exhibits the largest discrepencies in trip reporting
28tve the home interview and activity diary surveys.
Specifically, almost three times more trips in this category were
“éported in the activity diary survey than in the HIS. It can be
Seen from Fig 5 in conjunction with Table 10 that many of these
*a trips were lunchtime trips, especially walk trips, made to
d:from work or education. Even social/recreational trips,
are unlikely to be made during lunchtime, show a
iscrepency between the surveys and unlike other
* rip purposes are not generally sherter in length

I the activity diary survey,

With respect teo trip time and trip distances for other

+ ~the general trend of shorter trips being reported in

€ activity diary survey is again evident. fThis is especially
Ile for non-home based shopping/personal business trips and home
Sed social/recreational trips.
B 291,




TRABLE 10 : .
WEEKDAY TRIP RATE, TIME AND DISTANCE COMPARISONS BY TRIP PURPOSE (ALL MODES)*

£

Trips/Person/bay Travel Time/Trip(mins) | Travel Distance/Trip (k/ms}

Trip Purpose Category (a) (b} as % a/, s as %
MADBS | Activity b MADBS | Activity b MADBS Activity| ‘P
HIS biaries HIS Diaries HIS Diaries

Home based:

work/school 23.32 7.80
(0.31) (0.13)
shop/personal business 14.93 4.17
.. £0.33) {0.11)
social /recreational 17.83 6.82
(0.46) (0.20)
serve passenger 12.94 4.41
(0.55) (0.20)

quvNyvd

Mon-Howe based:

work,/ school
shop/perscnal business
social/recreationa_i

Serve passanger

* Bracketed figures represent standard errors.

' 3+wnifferenées-betwe¢n surveys significant at five per cent level.
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Distribution of wips/person by distance
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There is also evidence in Table 10 that type of survey
instrument affects not only the reporting of the incidence of
travel, but also for any given ¢trip, the reporting of
characteristics for that ¢trip. This evidence comes Ffronm
comparing ratios of average travel times and distances for the
two surveys {columns 6 and 9 in Table 10). As explained earlier,
travel times represent repotrted information whereas distances
were 'objectively' derived from coded networks. In both surveys
travel times were calculated by taking difference Dbetween
reported trip start +time and reported trip finish time,
Comparisons of columns 6 and 2 in Table 10 reveal that the ratios
of travel times (i.e. average trip time MADBS HIS/averade trip
time activity diary survey) are consistently greater than the
corresponding ratios for travel distances, This implies that for
a trip of given distance, reported travel times are on average
less in the activity diary survey than in the HIS, That is, when
respondents are required to fill in their entire day's activities
they tend to compress the time they report for travel, or
conversely, when only required to supply details of travel
activities, tend to expand this time (an intuitively plausible
result). The conclusion is that reported travel times are to an
extent dependent on the type of survey instrument used.

Table 11 compares trip reporting by four main
socio-economic descriptors; sex, age, major activity and life
cycle stage. Evidence from this table indicates that the
differences in trip reporting between the two surveys may be
systematically related to certain socio-economic characteristics.
Age in particular appears to exert a strong influence on trip
reporting. For the young {(exemplified by school students and age
category 12-20 years) there is a good correspondence between trip
reporting in the home interview and activity diary surveys.
Conversely the elderly (retired, age greater than 60 years)
reported many more trips in the activity diary survey than in the
HIS. The apparent high level of trip under-reporting for this
group in the HIS may be due, 1in part to their modal mix of
travel, favouring walk, which trips, as noted previously, are not
well reported in HISs. An implication is that the elderly may be
much more mobile than was ever supposed from analyses of HIS
data. Similar considerations apply to housewives. Differences
in trip reporting between men and women in general, however,
appear to be slight. :

Further statistical investigation of socio-economic
variations in trip reporting was carried out wusing chi-sguare
tests. These tests involved comparing for each sccio-economic
category the observed number of trips from the activity diary
survey with the number of trips that would have been expected
from applying the 1977 trip rate for that socio-economic group
and a constant adjustment factor of 1,37 (ie. 4.06/2.97). This
construction reflects an hypothesis that although an overall
reporting difference existed between the surveys this was
invariant across socio-economic groups. For three of the four
socio-economic characteristics considered in Table 11 the
hypothesis was rejected at the one per cent statistical
significance level. The hypothesis that reporting differences
were invariant between males and females could not be rejected at
even low levels of statistical significance.
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- TRIP. REPORTING ANALYSIS BY .SOCIO-ECONOMIC . .
R CHARACTERISTICS B

Socio-Economic Trips/Person/Day s . ) Trips/Person/bay
Dascriptor osio-Economic
{a) {b) Descriptor {a) {b)

MADBS Activity MADBS Activity
HIS Diaries HIS Diaries

Age Group {Years):
12 cage < 20 Life Cycle Group:

Married heads:

married,no childven, 3.58 5.21
<34 years (0.27) (0.59)

20 < age < 30

30 < age < 40

married, no thildren, 3.03 3,79
husbands  34-59 years {0.38) {0,413

married, no children, 1,64 321
60 years 0.20) (0.31)

maryied, youngest child 3.7 4.54
<5 years {0.20) {0.42)

40 < age < 50
50 < age < 60

60 < age < 70 married, youngest child 1.15 4,05
5-15 years (0.22) (0.17)

Tarried, youngest child 2.69 3.15
16 yoars {0.25) 10.38)
Spouses:
Activiey: married, no children, 3.45 4.31
Emploved fulltime/ 3 husbands <M wears {0.30} {6.30)
tertiary student rarried, no children, 2,92 3.45
Home duties hushands  34-53 years 0,52 (0,31}
married, no childeen, - i.43 2.96
husbangs 360 years 0.19) £0.30)
married, youngest child 1.45 5.27
€5 ymapg ©.37) {0.52)
Retired married, youngest child 4.04 4.86
© 5-15 vears 10.33) (0.29}

married, youngest child 2.35 3.35
116 years (0.29) 10.49)

age > 70

AQAYAS AYVIA AIIAILDY NY J0 3Sn

School student

* Bracketed figures represent standard errors
Difference between surveys significant at five per cent lewvel
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ACTIVITY REPORTING COMPARISONS

The complement ¢to analysis of travel is analysis of the othe,

activities which actuate travel; for, as has been s0 oftgy
emphasised, travel is rarely desired of itself but regarded as 5
necessary evil in order to optimally participate in non-trave]
activities. This recognition has 'motivated research intg
activity time budgets, including temporal and spatial patterns pf
time commitment for non-travel activities. A major source of
data for this research has been transport study HISs, using
activity data collected as trip 'purpose to' and 'purpose from'
information. It is therefore instructive to examine not only
trip reporting in the activity diary and home interview surveys,
but also reporting of other activities.

Analagous concepts to share of mobiles and mobility per
mobile can be wused to0 analyse activity participation. These
concepts, redefined as participation frequency and activity rate
(terms = favoured by Wigan in his work - e.g. Wigan (1983)), now
refer to the proportion of persons participating in a particular
activity on any day and the number of times participants in an
activity engage in the activity during the day. Results from
application of these concepts to data gathered in the home
interview and activity diary surveys are displayed in Table 12,
In deriving these results for the activity diary survey only the
primary activity undertaken at each trip destination was used,
It is evident from the first two columns of Table 12 that the

- major differences that arise in activity reporting in the two
surveys are more due to the home interview survey respondents not
supplying any information on some activities rather than neglect
to supply supplementary information on further participation in
the same activity. Not surprisingly the exception to this
generalisation is the travel activity - the subject of survey
study. PFor this activity participation rates derived from the
two surveys are in high agreement, but as previously noted HIS

travellers are apparently neglecting to supply information on all
trips undertaken.

Also included in Table 12 is summary time budget
information for each activity obtained from the two surveys,
further details of which are shown in Fig 6, This figure depicts
survey differences in the pattern of time commitment for each
activity across the day. Generally the picture to emerge mirrors
that obtained from the travel analyses of Section 4. There is a
close correspondence between the two surveys in the time spent
travelling. The difference of average time spent at home is alsc
slight, but occurs entirely during the middle of the day and
evening. The 1long tails exhibited by the HIS derived
shop/personal business distribution is almost entirely due to
extra time reported on personal business. There must be a
suspicion that there was a tendancy for interviewers to use this
activity as a 'bin' in the 1977 survey. The largest differences
which again emerge are for the social/recreational group of
activities. Apparently little more than half of the total time
spent on this activity was reported in the home interview survey.
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TABLE 12

WEEKDAY PARTICIPATION IN ACTIVITIES BY ADULTS*

Participation Rate Activity Rate Average Daily Time Spent
on Activity
(a) ) at (a) (b} {a} (b)
MADBS Activity MADBS Activity MADBS IACtivity
HIS Diaries HIS Diaries HIS Diaries

a /b%

0.39 0.49 1.22 1.35 3hrs 29mins{ 3hrs 56mins
(0.01) (0.01) {0.02) (0.02) {6 min) (5 min)

0.05 0.06 1.1¢ 1.21 13mins 15mins
(0.00} {0.00} (0.04) {0.05) {2 min) {1 min)

0.40 0.53 1.65 1.60 42mins 32mins
(0.01) ~ {0.01) ' _10.05) (0.03} {2 min) {1 min)

0.26 0.42 | 1.32 1.46 . S50mns{ 1hr Z4mins
{0.01) (0.01) (0.03) (0.03) (3 min) (3 min}

1.00 1.00 2,28 2.51 17hrs 44mins| 16hr 41mins
(~) (- 0.03) | (0.04) {7 min) (6 min)

0.82 0.92 3.62 4.42 5mins| lhr 2 mins
(0.01) {0.01) . (0.06) (0.02} {1 min) {1 min)

ATANNS XYVIQ ALIAIIOY NY 40 FSN

Bracketed figures represent standard errors

Differences between surveys significant at five per cent level.
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pIscussIoN

Tﬁé overwhelming trend of evidence presented in this paper is of
‘substantial trip and activity misreporting in the 1977 MADBS HIS.
Moreover Barnard (1984b) and European research (Clarke et al.
1981, Van der Hoorn 1979 and Vidakovic 1983) provide evidence

‘that problems with home interview surveys highlighted in this
péper.are guite widespread. The serious nature of these problems
is likely to significantly limit planning and research use of
home  interview survey data, especially given evidence of
‘temporal, modal, trip-end activity type and socio-economic
“yariability in under-reporting.

_ A common initial use of the data has been to tabulate
trips by purpose and mode in order to convey to the policy maker
an.. overall impression of travel within the study area. These
tabulations are made after car travel estimates derived from 0-D
travel surveys have been upwardly adjusted to correct for
under-reporting detected from screenline counts. Because
‘reporting of walk and bicycle trips is never checked, figures
“included in the tabulations for these modes are unadjusted, If,
as . has been argued in this paper, trips using these modes are
under-reported to a significant degree the impression conveyed by
these tabulations will wunduly favour car and public transport
‘trips vis a vis walk and bicycle trips.

; = The next step in the transport study planning process is
k0. use collected data to develop travel demand models to forecast
- future travel levels. It would appear from transport study
“reports that the modelling process has, almost without exception,
been conducted without due reference to data validation results.
~That 1is, models have been developed on raw data, unadjusted to
account for trip misreporting. The effect of trip
“under-reporting is to nullify -the randomness of the data,
. yielding instead a mixture of a randem and choice based sample.

‘The result is that unless the choice based element of the sample

“-.is effectively recognised, parameter estimates in the travel
- demand models will be biasged.

S Trangport study hodme interview survey data has of late
‘'been used increasingly by research workers. Australian examples
~include Wigan (1983) and Wadhwa and Dexter (l1983), fTypically,
researchers have used the data more intensively than in planning
exercises and without adjusting to correct for  trip
under-reporting. One use of the data in this context has been to
. analyse usage and ownership patterns for the minor modes (e.g.
#.- Wigan 1981, 1982). A disturbing revelation for such research
“studies, is that trips using these modes may be seriously
- under-reported in home interview surveys. Another use has been
;2 to examine temporal and spatial differences in travel behaviour
~.-and  activity participation. Significant +trip and activity

. under-reporting may mean, hoWever, that results obtained may

- reflect as much spatial and temporal variations in reporting
-, tates, as underlying variations in actual behaviour.
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SUMMARY

Research  presented in this paper has used results from an
activity diary survey to comment on the quality of data collecteq
in a home interview survey, Data collected in the HIS was foung
to be deficient in many areas, Analyses indicate that HIS data
may be unsuitable for investigation into all but a narrow band of
urban transport topics, These include public transport travel,
peak period car travel and longer distance car trips. While
these topics are undoubtedly important, they by no means form a
complete set of topics which should, in theory, be amendable to
analysis using HIS data, and are of interest to the transport
planner/researcher, This second group of topies includes
analysis of off peak travel, travel by minor modes and activity
time allocations, Results denerated’ from applying HIS data to

examine these and other topic areas should be treated with
caution,

It is recognised that research pPresented in this paper is
imperfect. Imperfections mainly stem from the time separation of
the two surveys, Also, although it is highly probable that
results are transferable to areas other than the eastern and
north-eastern suburbs of Adelaide, this cannot be stated with
certainty. Nevertheless, this research, in conjunction with
previously referenced European results, does appear to have
identified a significant and potentially serious deficiency with
home interview survey data. In view, of the widespread use of
this data, the nature and extent of deficiencies identified
deserve further attention.
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