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Abstract

This paper presents rescarch examinlng a model of con-
| gumer transportation behavior which Integrates system
1ch:lmcterlscics, perceptions, preference, cholce and
tsituational constralnts. The research findings are
‘used to develop and evaluate strategies designed to in-—
crease consumer acceptance of public traansportacion.

Introduction

Public officfals and private citizens alike acknowledge
the need for local public transportation, Public trans-
portatfon is viewed as necessary both to provide mobili-
lty to individuals who do not have any private means of
transportaction and to offer an alternative to private
troeaspertation for all individuals. In addition, pub-
lle transportation Is perceived to be desirable because
it offers advantages over private trapsportation in
lterns of energy efficiency, eavironmental pollution,
and congestion.

, However, several observations indicate that individual
'and community needs are often not well met by existing
| public transpertarion systems. Most local transpor-
itation services require subscantial operating and capi-
tal subsidies, while at the same time, have considera-—
:ble excess capacity, particularly during off-peak
hours. Furthermore, the low utilization of public
jtransportation and the actendant prevalence of private
jouto trips has resulted in traffic congestion, parking
iproblems, and environmental pollution in many commu~
:nltius, and has contributed to national gasoline short—
| ages. : -

!If strategies are to be developed to gain consumer ac-
jceptance of public transportation, a clearer under-
j standing of consumer transportation behavior is re-.
iquircd. Specifically, research must be underctaken to:

(1) identify and measurc consumer perceptions of trans-
portation alternatives and examine how such percep=-
tions are developed, (i.e. their relationship to
actual system characteristics),

(2) determine the relationship between consumers' per-~
ceptions and their mode prefercnce and choice,
(1) provide a stroag test of the relationships estab-
lished in (1) and (2). This can be done by devel-
oplng aud fmplementing strategies based on the
knoledge aceunulated in (1), (2), predicting tle
impact of these strategies on perceptions, prefler-
ence and cholce and then evaluating thelir actual
impact on these factors,

In this paper the preliminary results of research un-—
dertnken to address the above issucs 1s reported. First
the relevant literature is reviewcd. Then, the re-
scarch wethod and resules are gummarized. Finally, the
practical and theoretical findings are discussed and
rlans for future redgearch are outlined.
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John R. Hauser, Northwestern University
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" The Literature
Efforts to understand consumer transportation behavlor
began in the late 1950's with agpregate studles corre—
lating system characteristics (e.g. travel time, fre-
quency, cost etc.) and community characteristics (e.p.
income, education, density ete.) with demand for trans-
portation alternatives (Martim, Menmectr, .and Bone, 1961;
McLynn and Woronha, 1969; Quandt aud Banmol, 1966, SARC
1963). Although these modela performed well in special
circunstances, they did not adequately represent consu-
mer behavior and they gave little guidance for the de-
velopment of strategies to directly influence such be-
havior. As a result, disapgrepate demand models wera
developed in the early 1970's to examine the relation-
ships between these variables and mode choice on the
level of the individual consumer (Ben-Akvia, 1973;
Charles River Associates, 1972; Koppelman, 1975; Mc-
Fadden, 1970). These disaggregate models, which are

still widely used today, lead to a clearer spncif[cacionl

of the relatiouship between system characteriscics, con-
sumer demographics and mode choice than did agprepgate
models. However, like the aggregate models, they con-
centrate on system and community characteristics. Thus,
they fail to provide an understanding of consumcrs’

ltransportation decision making processes and are not

sensitive to the wide set of strategies that can be da-

veloped to Influence consumer behavior without expensive.

changes in system characteristics. Additional research
is required to gain a better understanding of the con-
sumer and make available the full range of strategic
opportunities to conmmunity transportatfon planuers and
managers., ¢

- IThe critical factor present in consumers' decision mak-

ing but absent in traditional demand models is consu-
mers' perceptions, which mediate the relationship bLe-
tween system characteristics and mode cholece. In recent
years several transportation researchers have acknowl-
edged the importance of perceptual variables (e.g. con-
venience, comfort) and have focused on quantifying these
variables so that they can be included, along with sys-
tem characteriscics such as time and cost, in disagpgre-
gate mode choice models (Nicelaidis, 1975; Spear, 19706).
While this effort to quantify perceptfons is imporranc
it is not sufficlent. An adequate understanding of the
relationship butween perceptions, system characteris-
tics, preference and choice is also nceded.

One way of viewing the interrelatienship between systenm
characteristics, perceptions, preference and choive is
given by the model of consumer transportation declslon
making in Fipgure L. This model, which 18 an extension
of Prunswik's lens model (see Bruuswlk, 1952, Hawod,
1966), is similar to rmodels which have been uscd tou de-
scribe consumer response to new products/services

(Green and Wind, 1975; Hauser and Urban, 1977; lesse-
mler, 1977}, In the model, the system characteristics
(xls) serve as cues used by the consumer f{n forming his
perceptions (f.e. evaluation of convenlence, safety,
comfort, liking ete.) of the varfous modes. Each systen
characteristie {s an imperfect Indlcator of any particu-]
lar perception and the degree of the assoclation between

'
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[thene,fuctoru is represented by the ryys. Thuus, travel
time miy serve as 4 pactinl fudicater of convenleuce for
4a paciigular mode, Furthermore, a system characteristic
guch as travel time may influence scveral different per-
ceptlions in different ways (L,e. travel time may be neg~
atively correlated with convenlence but positively cor-
related with safety). This process of using system
characteristics as cues in formlup perceptions is called
abstractien. Once perceptions are formed they are ag-
E?F?KYFE_?E'determlne choice. A degree of assvelacion
bEE;cun the perceptlions and preference is represenced

by the ry s. Preference, tempered by situational con-
straints buch as mode availability, in turn, direccs
choice. Finally, choice and expericnce may feed back
nodifylng wmode perceptions. All sltuational and indi-
vidual differences not represented in this basic model
{nflucnce decision making by influencing the manner in
which the individual forms perceptions or aggregates
perceptions to direct cheice.

FICURE 1 .
A MODEL OF CONSUMER TRANSPORTATION BEHAVIOR
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There are several practical implications of this wodel.
First, if the model accurately represents consumers’
transportation decision making, then researchers should
oncentrate their efforts on understanding the abstrac-
tion and aggregation processes (i.e. are linear or non-
dinear models used etc.) and should not confound these
two processes by using both system characteristics and
crceptions in one model predicting preference or choice

since thase variables are likely to be highly correlated.

For should they develop mode cholce nodels from system
characteristics directly. Second, because the model rep-
rescnts the stages in tha consumer decision making pro-
fess 1t can help the plonner or manager diagnose prob-
lems in the transportation system. Prablems may either
be the result of actual system performance, consumer
plsperccptions of that performance or the importance
fousuners place on various perceptions. Finally, the
Padcl provides an understanding of transportation con-
Furets which can serve as the basis for developing a
Proad range of strategles to Influence consumer mode
thuice Jdecisivns, Using this model stratepies which [o-
#us on directly altering consumer perceptions or cholce
tuy be considered in addltion to traditional service mod-
{ficu:ion strategies. For these reasous the model In
igure 1 was used as a basis for the study reported lere.

he pujor objective of our rescarch is to exam{ne the re-
atlouships between consumers' mode perceptiens, prefer-
mee, and clwice (L.e, the agpregation process) as a

anfo [or developlng stratepies to modify consumers'

cholee. We olso examlne tha adedquidy oF bne wihi (™
ordering the relatfonships between system chacactecis-
tics, perceptiona, prefercnce and clofice. However, we
do not address the abstractlong procegs in thls paper
since ingufflclent data was collected to fully investi-
pate it.

The Study N

Context

The research was conducted in the city of Evanston, Ill-
inois, in cooperation with the Clty Manager's Office.
Evanston 13 a northern suburb of Chlcago, with a popu-
ilation of approximately 80,000, The Evanston public
transit system includes: a rapid transit system which
serves Evanston and conaects with the Chicago rapld
transit system, access to the Chlicago Northwestern Rail-
iroad which runs dlirectly Erom the northern suburbs to
dowatown Chicago, and a local bus service.

The transit problems of the City of Evanston are typical
of many suburban ciries. Poor public tramsit service
(1.e. variability in lead time and run time, lack of
coordination between modes, and a system not tailcred te
the nceds of the community) combined with relatively
high auto ownership has resulted in significant excess
capacity on the public transit system, especially duringl
off-peak hours. As a result of low ridership and high
fixed operating costs, an annual subsidy of $300,000 is
required to maintain the transit system. Therefore the
City of Evanston provides a good context for research
designed to understand consumers' travel behavior and
levaluate strategies for increasing public transportation
ridership.

riethod

Our approach to paining an understanding of consumer
travel behavior entailed developing an instrument for
collecting individual data on the variables in che model
in Figure 1 and then using this data to test the rela-
tionships betwaen these variables and te generate and
levaluate strategies designed to alter consumers' beha-
vior. In this section the developrent of the research
{nstrument and the data collection process are described
~
The primary research Instrument used was a set of wmall
Iquestiounnlrcs. Questionnaires were selected for tha
!data collection because they provided the mosc efficlent!
Imeans of collecting quantitative data on the major vari-,
:ables in the model For a large cross section of the pop—|
:ulatiou.l The questionnaires were administered by mail !
ibecause this method allowed us to reach a broader cross i
‘section of the population than alternative methads (i.e..
‘telephone or personal interview) and it allowed consu- I
mers to respond to the questiecnnaires, which were quite
Elcngthy. at their leisure.

The development of the questionnalres was a complex,
ilcngthy process. First, input was obtained from three
major sourccs; a usage audit, focus group Intervivws

]
e

ilnoonur, the use of a questionnaire, especially a mall
questionitaive made it impossible to assess actual system;
characteristics for the respondents at the same polnt In,
itime as other variables were measured. Instead only
perceptions of system characteristics were obtained. A
!scpnrutc study wag conducted to explore the relationship
between actual and purceived system performance. This
atudy found no significant differences between actual
and percelved measures of those factors. Therefore, it
appears that these measures can be used interchanpeably
in thls cuoutext.

e
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andd a review of the literature.
to fdentify the most frequeatly used modes of transpor-
" ltatlon’ for varlous trip purposcs within the community.
"MThene frequently used modea were then Included In the
ugestlonnalres for consumer evaluacion (space ond time
tonstraintﬁ prohibited requescing lndlviduals to evalu-
te all codes). The focus group interviews and the
Eitcrnture review served to : 1) generate a list of
rannportation service attributes important to coasu-
ers to be used In evaluating modes {n the [inal ques-
Eionnalrc and 2) provice "semantics"” so that the ques-
fonnafre could be phrased in the language of the con-
‘umer. Since these inpues indicated that there were
thfurunccs in the transportation alternatives available
hnd the relevance of varlous transportation attributes
Yor dlfferent types of trips, three different versions
f the questlionnaire were developed for each of three
major types of trips: trips to work or school, non=-
bork trips te the CBD, and non-work trips to areas in
he city other than the CED,
the basis of the focus groups and litérature review,
cales neasuring attributes of transportation services
dmportant to consumers were developed and evaluated,
‘his eatalled generating an exhaustive list of atetrib-
tes and then reducing this list to a manageable set of
ritical attributes (21-25 scales per mode) on.the basis
Ei the results of two pretests in which individuals in
he commuaity used the attributes to evaluate several
des and also indicated their mode preference and
hofce. (For more details on the scale development pro-
ess see Hauser, Tybour, and Koppelman, 1977). - '

Once the scales were developed, the remaining sections
?f the questionnaires were drafted and a pretest of the
entire questionnaire was conducted. Results of this
pretest were used to uacover and correct any problems
or omissions in the questionnaire. In addition, the
éompleted pretest questionnaires were used in a pre-
Fnalysis. This process entailed performing a full-
pcale statistical analysis on these responses to ensure
that the questionnaire provided all the-data necessary
for the analysis planned on the final questionnaire. A
few missing items were discovered and subsequently ad-
ded, but the most important result of preanalysis was
the recognition that mode-specific attributes, popular
in the transportation literature, are not compatible
Vrith perceptual models unless certain key steps are ta-
ken. These steps Tequire that either there be parallel
generic attributes for all modes or if atetribute has no
parallel for a mode (i.e. walk access for the walk mode)
Ehere be a clear extreme directicn for that mode (i.e.
valk access is zero). Based on the pretest and pre-
@nnlyg;s the final questionnaires were developed, prin-
ted and mailed te a random sample of the target popula-
Aion (1900 work/school trip, 1900 nonwork trip to the CBD:
énd 950 nonwork trip to non-CED destinations question-
naires wers sent.) A follow up post-card was sent to ev-
#ry respondent seven days after the questionnaire wailing),
rging them to return the guestiomnaire.

summary of the sections of the questionnaire used in
|hc analysis reported here is glven below.

[1) system characteristics. Respondents gave estimates of:
travel time, broken down by access, wait, and on-ve-
bhicle time; bus frequency during rush and nen-ru-th

hours; the distance to the nearest bus stop; and tus
scat availablility. They also provided data which vas!
uscd to compute auto availability (l.e. they reported

the number of drivers and autos in their houschold).

frequently used wodes (eav, bus, and walk) by respond
ing to 21-25 statecwents about mode attvibutes on a 5
polnt, strongly agree to stronply disapree Likert
scale. Respondents also expressed thelr feelings a-
bout cach mode in terms of thelr affect, personal

T

normac ive bellelu, wnoclal normdLibE “EIL;f;l:ﬂd level
of cormftment by reaponding to 6-Y statemnts repard-
Jdog these factors on a 5 poiut Likert scale from
ptrougly agree to strongly dlsagree.

(3)

preference. Respondents rank ordered the three modes
- bus, auto and walk - in terms of their prefercuce.

(4

St

cholce. Respondents indicated the mode which they
had used for thulr moat recent nonwork trip to the
CBD and also estimated the frequency with which they
had used each of the avallable modes for similar
trips in the past two months. :

(5} consumet and aituational differences. Particlpants
responded to a battery of demographic questlions (l.e,
age, iuncome, education etec.) and also described
characteristics of thelr most recent trip to dowu-

town Evanston (l.e, purpose, time of day etc.).

Results3 .

Respondents. Forty-one percent (782 out of 1900) of the
Yndividuals who received the nonwork trip to downtown
vanston returned it. Five hundred of these responses
were selected for analysis on the basis of completeness
Eﬁ response to the attribute ratings and preference rapk-
gs quescions. Comparison of the demographic characters
tstics of this sample with 1970 census data indicated
hat it was reasonably representative of the Evanston
opulation, although some distinctions did exist (see
Koppelman, Hauser and Tybout, 1977, for detaills on data
creening and sample representativeness).

Description of System Characteristics. Although consu-
mers' percepcions of a variety of system characteris-
kics (i.e. travel time, frequency, bus seat availability,
Eus accessability and auto availability) were measured,
some of these variables require special coding befare
they can be used in the analysis. Therefore, only tra-
rel time and car availability are discussed here.

flalk travel time for trips to downtown Evanston was per-
heived to range between 1-5 minutes and 86-%0 minutes,
fhile vehicular travel time for similar trips ranged
from 1-5 minutecs to 26-30 minutes for car and 1-5 minutes
to 56-60 minutes for bus. Car availability ranged be-
tween 0.0 auto/driver to 3.0 autos/driver, however 97Z
had one or less autos/driver.

Description of Perceptions of Mode Artributes. The
questionnaire measured consumers' perceptions of three
hodes - bus, walk, and car passenger or driver - on 25
httributes. Respondents' evaluations of the modes on
these attributes are summarized in Table 1.

—

2
Historically, transportation rescarchers have only fo-

used on one psychological dimension, beliefs about
ttributes of the object (e.g. perception of mode ronven-—
ence, comfort ete.). Many other psychological varlabley
tave been demonstrated to influence behavior, inclwiiag
ffect (an individual's liking-disliking of an vbject,
ee Ostrom, 1969), personal normative beliefs (an indl-
idual's purception of what he oupht to de, see Sciwartz
and Tessler, 1972), social normative beliefs (an Indl-
yidual's perception of what others . him to do, sce
Fishheln, 1972), and level of commitment, (how cauily is
he {ndividual's intended belavior Influecnced by unan-
Iiciputcd cventa, sce Wicker, 1971). These perceptions
have been included in our questiounnaire so that thelr

#uncribution to the explanation of transportation beha-
yvior can be examined.

Analysis of thls datn set is still in process, there=
[ére these results are preliminary.
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TABLE 1
AVERAGE STANDARDIZED ATTRILUTE RATINCS

a3 VAL (L3
ol TIHE -7 .08 113
¥0 TRIP SCHEOULING NECESSARY =-.78 -, A8 -.07
RELAXING .83 1.00 .78
COHRECT TEHPERATURE JI1 -.15 .80
KO WORRY OF ASSAULT W16 .34 1.06
CMN COME AND CO AS T WISH =47 67 .82
IHEXPENSIVE 36 1.10 =49
ERAANDS TAKE LITTLE TIME -.28 -, 36 «B1
HO WORRY ABOUT [HJURY .38 .68 71
Digd HOM 10 CET AROUND 13 1.04 .99
LITTLE EFFORT [NVOLVED 26 - =121 N1}
AVALLABLE WHEN HEFDED =-,20 91 .56
¥OT FADE WNCUMFORTARLE B8Y OTHERS 91 1.0 .90
MO PROBLEXNS [N BAD WFATI'ER .01 =11 o
PLEASANT DRIVERS OK OTHER PERSONMEL .43 43 WAL
CET 10 DESTINATION OULCKLY -.09 -.50 .84
PROTECTED FROM SMUKLNG .09 .65 5
SAFE AT NIGHT =-.02 =.51 .68
NOT ATIOTED BY OTHERS T4 .B1 W57 %
MO LONC WAITS =-.J0 37 25 :
EASILY CARRY PACKAGES -.19 . 1 B 1.03
EASY TO TRAVEL WTTil SHALL CHILDREN  =.01 =37 .75
HOT TIRING 44 7 =30 .82
EASY CETTING IN AND OUT 56 1.27 M.
EASY WALK ACCESS .79 1.27 96

®THE RATLHGS WRICH APPEAR IN THIS TARLE WERE STANDARDIZED BY
INDIVIDUALS ACPOSS STIMULL AND SCALES TO EEMOVE ANY TENDENCY
OF AN INDIVIDUAL TO USE €WLY PART OF THE RANGE IN THE SCALE,
IH ADDETION, ALL KECATIVELY WORDED SCALES WuRE MATHEMATICALLY
RESERVED SO THAT HIGHER NUMER[CAL VALUES IMPLY BETTER RATINGS.

.

An examination of the ratings in Table 2 indicates that,
in general, car 1s perceived favorably and outscores bus
and walk. However, on cost ("inexpensive") and driver
stress attributes (“fear of injury",'annoyed by others")
car fares less well. In contrast, bus is relatively
poorly perceived. It receives high ratings only an cost
and stress related attributes and is viewed negatively
io terms of service attributes. Walk is rated highly in
terms of attributes measuring cost, service availability
and environment, but is also seen as time consuming and
requiring considerable effort to use.

Factor analysis was used to reduce these 25 transporta-
-tion service attributes to a smaller set of underlying
dimensions. This was done for two reasons: 1) consumars
do not actually process information about each of the 25
Pttrihutcs when making an evaluation ot choice regarding
;transportation alternatives (see Bruner, Goodnow and
Austin, 1959). Instead they reduce the information to a
smaller more manapeable set of factors that capture the
-iessence of the larger set. Thus, a simpler perceptual
structure more closely approximates consumers' utiliza-
ition of perceptual information in decision making.

2) This simpler structure helps managers and analysts
hbetter undcrstand consumer processes so that they can
orinulate strategies to affect the nost crucial compo-
ents of consumer response. And, 3) factor analysis en-
ables the analyst to make dimensions orthogounal, thus
educing multicollincarily and leading to stable coeffi-

ients when the dimensions are used in prefercnce and
cholce nwodels,

‘actor analysis of tha attribute ratings was undertakea
for two through six dimensions using common factor anal-
'sis with {teratfons and varimax rotatlon.
ror the varfous dimcensions were compared on the basis of
nterpretability, explanatery power and accuracy in pre-
leting prefercnce. On the basis of this analysis the
hree dincnsion solurion was chosen as the best one.
‘he factor loadings for the three dimension solution ap-
car In Table 2 and mode percepticns on these dimensions
ite graphed fn Fipure 2. The three Factors - which have
cen labeled general service and safety, convenfence and
ceesulbility and psycholopical comforc- account for 45%
f[ the varlance in the orlgloal attribute ratlngs. This
io eonsistent with previous gtudles of this mature (see

The solutions

Hauner and Urban, 1977). As Figure 2 demonscraten, ecar
is perceived mont. favorably on the peneral service di-
mensfon but-le viewed less favorably than alternative

modes on the convenlencef/accessibility and paychulogienl
comfort dimenslons., Bus fs viewed poorly on the weneral
service and convenlencefaccessibllity dimension, but re-|
celves the most favorable evaluation on the psycholoji-
cal comfort (i{.e. freedom Erom hassles) dimension. Fi-
nally, walk scores extremely poorly on the gineral ser-
vice dimenslon, well on the convenience/accessibilicy

dimension, aond moderately well on the psychologleal com-
fore dimension.

TABLE 2
* FACTOR LOADINGS YOR ATTRIBUTE RATINGS

. TACTOR 1 FACTOR 2 FACTOR 3~
o TIHE : =37 A0 -.08
HO TRIP SCHEDULING NECESSARY .16 .27 -.21
RELAXING 248 14 .26
CORRECT TEMTERATURE 258 01 11
KO WORRY OF ASSAIMT AR .00 .10
CAN_COHE AND €0 AS T WISH .15, 258 ~.04
" ERRANDS TAKE LITTLE T =62 .29 -.08
HO WORAY ABOUT D[MIURY .18 -.07 47
KoY HOW TO CET AROUND .09 k! .20 7
LITTLE EFFORT INVOLVED 69 .09 21
AVATLABLE WHEN MEEDLU 02 6T .09
. HOT MADE UNCOMFORTABLE DY OTHERS .06 22 13
" HO PROCLEMS IN BAD WEATHER .62 -.03 .14
PLEASANT DRIVERS OR OTUER PERSONNEL .06 .09 .33
GET 10 DESTINATION QUICKLY =17 .16 -.03
PROTECTED FROHM SHOKING a2 .38 .04
SAFE AT NLGHT 462 00 .10
KOT ANNOYED BY OTHERS .04 A2 250
HO LONG WALTS W16 64 . =03
EASILY CARRY PACKACES -1 PE) -.08
EASY TO TRAVEL WITH SMALL CHILDREN .59 .06 -.08
HOT TIRING =17 -.00 .19
EASY GETTING I¥ AND OUT -.15 =51 .29
EASY WALK ACCESS =12 R .28

FACTOR INTERPRETATION

. FACTOR 1 - CENERAL SERVICE AND SAFETY
FACTIOR 2 - CONVENLENCE AND ACCRSSIBILITY
FACTOR 3 - PSYCHOLOGICAL COMFORT

FIGURE 2
HODE PERCEFTIONS IN THREE FACTOR SPACE

CENERAL SERVICE
AND SAFETY

CONVENIENCE AND

ACCESSIHILITY
PSYCHOLOGICAL
COMEORT
O s8OS
B VALK

O CGAR

Description of Feelings About Mades (Perceptions of Fac-
tors other than Mode Attributes). In an cffort toe de-
termine whether psychological or perceptual factors oth-!
er than evaluatlons of mode attributes Influcnce trans-
portat{ou prelerence and choice, a varlety of non-ac-
‘tribute perceprldus of the three nodes were meatured
(1.e. affect, pursonal normative bellfefs, social norma-
tive beliefs, extrancous events)., These peasutes were
then factor analyzed to develop an aggregate measure of
feelings toward each wode.4 The factor loadings for the

aThis approach was taken because cach of the oricinal
variables was measured by only a [ev questfons per sode
and therefore these measures were likely to be unstable
1f usecd separvately. However, when the variablew ave com-
blaed for each mode they provide a falrly relfable fndex
ff a wore general feeling toward the mode. ]

——

TyNslﬁumtuaelBhlSduchmPHnsNgnEhn:anlnuenndcarhonrHMan.AnVQUHnlnnwnceorﬁhbonwﬂlhnrﬂccmd



;h;;e ceault ing £

actorg — & car fecllngs factor, bLun
v factor and wilk feelinps [actur - are presented

fecling
tn'Tuble 1. Thene factors account for 392 of the varl-
hnce in the original wet of questions,
TABLE 3
FACTOR LOADINGS FOR FEELINGS
T WALK BUs CAR
’ FEZELINGS  TEELINCS FEELINCS
DIFFERENT FROM BUS RIDERS .08 -.28 .0t
EXJGY THAVEL BY CAR -21 -,01 -.53
ENJOY TPAVEL BY BUS - 12 iy =.13
[1J0Y TRAVEL BY FOOT =83 .07 -.04
DLPRESSING TO TRAVEL BY CAR L -.06 =16
DEPRFSSING TO TRAVEL BY BUS .04 -.51 AL
DEPRESSING TO TRAVEL BY FNOT -.67 1L )1
PEFRS SUKPRISED IF RIDE BUS
RECULARLY . ~.08 -.52 -.06
oroiT 10 TRAVEL BY CAR -.45 -.19 -.38
QUGHT TN THAVEL BY BUS .01 i .16
QUAIT 7O TRAVEL BY FOOT <15 -0 . .0
PEERS SURFRISED IF DROVE CAR : .
REGULAPLY .18 S U ]
IF WEATIER BAD, FEWEZR CAR TRIPS -.07 .10 )4
IF LCTATHER BAD, FEWER BUS TRIPS -.14 -3 .07
IF LTATHER BAD, FEWEA WALK TRIPS =-.25 =-.0) -.05
IF GASOLISE PAICE DOUBLED, MORE
CAR TRIPS -.30 =21 =14
1P GASOLISE PRICE DOUBLED, MORE
VALK TRIPS 69 .06 16
IF CASGLINE PRICE DOUBLED, }ORE ;
CAR FOOL TRIPS a2 .18 .03
IF CASOLINE PAICE DOUBLED, FEWER B
CAR ALOME TRIPS , W15 W26 .09
PEERS SURPRISED IF WALKED ALOT -.66 =11 -.11
I¥ BUS FARES LOMER, MIRE TRLPS — '
BY EUS .09 =61 .35
IF BUS FARES LOWER; FEWER TRIPS
BY CAR .06 =59 04
IF BUS RAN HORE OFTEN, MORE BUS
TRIPS .21 =40 .27
VOULD TRAVEL BY CAR RECARDLESS .
OF COST -.40 -39 ~.40
WOULD TRAVEL BY BUS EVEN [F
LONG WALK . b e =50 q1
IF PARKING COST DOUBLED WOULD WALX Ry .04 .21
WILLING TO CAR POOL SOME TRLPS .06 .09 " .00

Preference and Choice. First preference was clearly
doninated by car (71% stated this as their first prefer-
ence), while bus did well in terms of second preference
(582 stated bus was their second preference). Consistent
';.-i_:h the preference ratings, 667 stated that they had
lchoscn car for their most recent trip., Furthermore.
Fross—:abulation of first prefercnce and choice data
Andicated that the vast majority of respondents (76%)
lehose their most preferred mode. However, it is inter-
oesting to note that a significant number of individuals
{(24%) did not choose their most preferred mode, perhaps
due to situational constraints such as availabilicy.
This highlights the importance of consumers! second
preferances and sugpests an area of opportunity for pub-
iLle trausportation.

Belattouship Becwean Modal Variables. Our model of con-
suser travel behavior states that the Impact of system
charasteristics en preference and choice is mediated by
gonsuner pereeptions. Therefore, system characteristics
sheutd be nore highly corrclated with perceptions of
pndo atevibutes than wich preference. Examipation of
Table & Indicates that this s the case for the travel
tine variables, Walk travel tine is nost highly corre-
Jated with pereeptions of general service (r= -.63)
vhile vehtcular travel time Is most highly correlated
;:iﬁvfchvptions of convenience/acecessibility (r= -.41),

_thL ::E autu avallability (APD) is hiphly correlated
'rrfvluu.?n ¥y perceptions of peneral service, but alse
bt ce anyd Fhuice. This is probably partially avtrih
} ¢ to tne tact that none of the acttribute scales di
i;:::f mfnsurod mode avaflability. However, auto avail-
e {tmt{‘?lsa have a high correlation with cholce be-
Wi e ti:ldccs ag a sltuatlopal constralne rather
inlIL{{ILﬂmlchnfactcr!stic. If thly fa the case auto
'Jrlatlu r.i] 8 probably best used ag a segmentat fon

H Jliwre than as an Independent variable in mod-

:1e predlcting percepcion, prefercnce or cholce,

TABLE 4
. CORRELATION MATRIX

SYSTEM ATTRTBUTE FEFLIKCS
CHARACTERISTICS PERCEPTIONS TOWARDS HODES .
WIT VIT ARD ° CS C/A PC BFY WF cr p .

WALK TRAVEL
TIHE (W1T)

VEHICULAR
TRAVEL TIHE : OBE
(v1T) =13

AUTOS/DRIVER *
(arD) -.29  .01#

GENZRAL SER- .
VICE FACTOR
SCORE (GS) =63 .10 .50
CONVENTENKCE/
ACCESSIBILITY
PACTOR SCORE .Jo
(c/a)

PSYCHOLOCICAL
COMFORT ' S
FACTOR SCORE

{rc) -.01%

BUS FEELINCS
FACTOR SCORE # -
[£:33] 00% .14 .00% 17 .13 .14

VALK FEELINGS :
FACTOR SCORE
WE) =20 .00 00* 31 .10 .11 .00

CAR FEELINGS : -.
FACTOR SCORE :
n .00t 05

PREFERENCE '
[{9] -.28 -.06  ,50 .56 .31 -,05 .13 .22

CHOICE (C) =30 30 .58 .52 L1 =09 LI3

W01% =20 .03 ,p4%

=06 =.07 -.09 =-.13 ,00% .oo*
=11
A7 -.11 66

*HONSIGHIFICANT AT .05 LEVEL - 2 0
N [
The perceptual variables (cognitive dimensions and feel- |
ings) are vicwed as the determinants of preference. i
Therefore, thase variables should be relatively indepen- |
dent and highly correlated with preference. 1In general !
these conditions are met. The intercorrelations between |
these variables are low and they are all significantly
Ialated to preference.

Iinally, preference and situational constraints are
Yiewed as Lhe determinants of choice. Thus, choice
should be highly correlated with these variables. Con-
sistent with this expectation, Table 4 indicates that
thoice 1s most highly correlated with preference (r= .66)
nd next most highly correlated with a sitwational con-
straint - auto availability (r= .54). Thorefare, we
tonclude that examination of the correlation matrix pro-|
pides support for our model of consumer transpercation :

ehavior. WNext, we will examine the aggregation process'
Fositcd by this model in more detall.

&he Arvrepgation Process - Preference Models, Prcfvrencnl
odels based on consumer perceptiocus were developed.
First preference lopit was used to statistcically estci-
1ate the importance welghts for the variables in the mod-
els. These models, which are presented in Table 5, are
pummarized buelow,

In Model ) the cthree cognitive dlnensions {factor scores)
bre used to predict preference, The importance welphes |
for these dimensfons in this model follow the same pat-
tern as their identification in factor space. Geuvral
Fcrvice 1s the rmost important variable. Convenience and
nccessiblility  1s nexc most dmportant. And, psychologi-
Eal comfort is leasc important.

in Model 2, the factor scores for respondents' fecllngs
ibout euch mode are added to Model 2. The addition of
khouc varialblles Jmproves the prediction and ecxplanatlon
ff preference by a small but stacistically significant
1!
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“fthat pcrceptual varlables other than evaluatlons of mode
Jattributes influence preference and suppests that efforts
to alter preference should consider these variables.

TABLE 5
PREFERENCE MODELS
vy e o - - -

' . 5 . YIRST PREFERENCE MODELS
VARTABLE NAME (1) (2)
CENERAL SERVICE FACTOR SCORE 57 & .40 (.68)a
CONVENTENCE/ACCESSIBILLTY FACTOR

SCORE .32 .18 (.31)
P5STOHOLOGICAL COMIURT FACTOR

SCORE R | | 01 (.02)
CAR FEELTNCS FACTCR SCORE . .08
BUS FEELINCS FACTOR SCORE +15
ALK FEELINCS FACTOR SCORE .19
PERCENT PREDICTED 78.11 B0.BI
IKFORMATLON 53.31 56%

SWVELCHTS 14 BRACKETS ARE STANDARDIZED IMPORTANCE WEIGHTS FOR TH'E

COCNITIVE DIMENSIONS ALUOME IN THIS MODE. oy

T CRE P R,

In general, the models presented in Table 5 do a good
job of predicting first preference. The percent of
first preferences correctly predicted by these models
are all significantly higher than the percent which

uld be correctly predicted using a market share model
(54.7%) or an equally likely model (33.3%). The infor-
mation measure ‘reported-gives the percent of uncertainty
(entropy) explained. This measure is an information
theoretic interpretation (Hauser, 1977) of a pseudo R
reasure (McFadden, 1970). Similar models were developed

to predict rank preference using a rank logit model and
the rank ordering of variables and intenprntation were
fhe same,
Choice Models, Since situational variables as well as
preference affect cholce a related set of models were
deveéloped to predict choice. These models, which were
based on the multinimial revealed preferance logit for-

ulation (McFadden, 1970) are summarized in Table 6.

fodel 1 in Table 6 uses only Eactor scores for the three
cognitive dimensions to predict mode choice. In this
Eodel the importance weights for the dimensions wore de-
cermined in the clioice model. ® This procedure for deter-
mining the importance weights was compared to the alter-!
~ pative procedurc of using importance weights established |
dn the first preference Model 1. The two models yilelded
pighly similar results. The only difference was the
owered importance of psychological comfort in the clioice
podel. (Future papers will explore this issue further).
Since wost interpretations were similar for the two pro-
edures and predicLion was improved significantly (.05
evel).when the importance weights were determined in
he choice model, this procedure was used in the models

In summary, the cholce models in Table 6 generally do an
excellent job of prediceing mode choice for respondencs

most recent trip to downtown Evanston. All predictions
arc substantially bettec than warket share or equally
likely models would allow. Models predlcting respon-
dents' repncted frequency of choice over the laat two
months were also developed. In gencrol these models

vere similar to those ohown in Table 6, -
i . .

Segmentation Using Consumer and Situatlonal Characteris-

tics.

reported here.

In Model 2 the factor scores for feelings about the three

modes are added to MModel 1.
factors improves the prediction and explanation of choice
bahavior by a small bur significant (.0L level) amount.

The addition of these three :

TABLE 6
MODE CHUICE MODELS )
o FODEL
YARTAMLE NANE (1) (2)
CLNLEAL SEMVICE FACTUR SCORE 59 33
CONVINLENCE/ACCESSIBILITY .
FACTOR SCORE A9 22
PSYCHOLOGICAL COMFORT
FACTDR 5COAF 022 ~.052
CAR FFELINGS FACTOR SCORE .10
BU'S FEELINGS FAGTUR SCORE .18
’ VALK FEELINGS VACTUR SCORE .10
TYRCERT PREDLCTED 7752 78.91
IKFORMATION 48,12 30.02
SATL VARLADLES EXCEPT THOSE STARRLD ARE SIGHTFICANT AT THE ,05 LEVEL

As depicted In the model (Flpure 1), consumer and
gituational characteristics may influence mode prelerence
and cholce by Influencing the aggreparlon procesas or by
influencing‘choice directly. When cthese factors have a

.substantial impact on thls process, a clearer understand-

ing of consumer transportation behavier may be obtafncd
by segmenting on these variables and develaping Seplfdtc
choicc and preference models for each segment.

WO approachcs to segmantation may be employed. One ap-
roach cntails identifying segments in the populaclon on
he basis of differences in the descriptive characteris-
tics of individuals (l.e. demographies) eor situations
i.e. trip characteristics). An alternative approach
involves identifying segments that are behaviorally
mogenous and distinect (i.e. segments cthat respond to
ransportation alternatives similarly and differently
than other segments). In an effort to increase our
bnderstanding of consumer transportation behavior we em-
'loyed both of these approaches to scgmentation. First,
Ee examined the impact of segmenting on each of four in-
characteriscics -
system and auto
explanation of mode !

dividual and situational descriptive
?ge, education, knowledge of the bus
availability - on the prediction and
hoice.” A Chi square test was used to assess the sig- !
tficance of each basis.of segmeucation. Only two of the
four bases, age and auto availabiliry, were significanc.f
hoice models daveloped for the subgroups of thesc sipg- ]
ificant bases of segmentation are reported in Table 7.

TABLE 7
SEGMENTED CHOILCE }MODELS
AuTQ AGE
AVATLABILITY -
VARTASLE KAME row! pren’’ WMER 30 30-59 60 ar older
CEMEFAL SihVICE FACTOR SCORE .26 4% W27 61 J2L
CONVENIENCE/ACCESSLBILTTY
FACTOR SCORE W20 L21 .27 .22 .19
PSYCHOLOGICAL COMFORT
FACTOR SCORE 028 - -.07% ~,05*% -.02#
CAR DISFOSITION FACTOR
SCORE ¢ B % T ¥ L] 17 -, 05% 078
BUS DISPOSTTLON FACTOR
SCORE 24 .15 098 .06* A1
WALK DLSFOSLTION FACTOR g 2
SCORE A5 06 «13 .01 202
T COFMECTLY PREDICTED BY 74,3 B0.2 80.0 85.1 i7.0
SECHENT
IHFORMATION BY SECYENT 51,0 54.0 40.0 §3.0 54.0
" 12 FoR SECENTATION ' 23.5, p<.0S 40.6, pe.0l
TOTAL I CORHECTLY PREDICTED 78.92 81.91
TOTAL [HFORMATION 53,1 56.11

Lipss AN .5 AUTOS/DRIVER
.3 OR HORE AUTUS/DRLVER

AHONSICGNIFICANT AT THE .05 LEVEL

—————— -

Lhc cholce models for the auto availability subgroups in-
jcate that those with low auto avallabilicty place less

SSIncc preference and cholce models were hiphly similar
nly cloice models were examined in the segmentatlon
analysls. Testa of other descriptive bages of sen-
ientatfon will be conducted in the future.
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crphaslg on the pencral services offered by altemative

des ond are influcnced more by feellnps about bus and
alk thin «those with high auto avatlabllity, Simtlarly,
he cholfce models for the ape subgroups Indleate that
ndividuals under thirty are primarlly {nfluenced by the
general service and the convenlence/accessibility of

des and thelr negative feelings about car. In contrast
hie mode cholce among middle-aged individuals appears co|
¢ primarily determined by general service. The elder-
¥. although signlficantly influenced by mode atrributes
(1.e. general service and convenience/accessibiliry),
are most heavily influenced by their feelings about the
us in making mode choice decisions.

pn atteopt was also made to segment on the basis of in-
tviduals' response to transportation alternatives. To
;dentify individuals with simllar behavioral responscs,
p cluster analysls was performed on the factor scores for
feellngs toward the modes. Using this procedure four
pegnents were identiffed. These segments represented
differeat reactions to the available modes; one was open+
Elndcd (l.e. positive aboutr all modes), one was anti-~
alk (i.e. negative about walk, neutral about ocher
Eodes), one was antl-car (i.e. negative about car, pos-—
htivc about other modes), and one was anti-bus (i.e.
ﬁegative about bus, positive about other modes). Fur-
hermore these -egments represented different types of
people (e.g. anti-car tended to be male university stu-
dents with relatively low income etc.). However, this
basis for segmentation was not significant in terms of
mproving the prediction and explanation of mode choice,
gherefore the models for these subgroups are not report-
rd here.

TN TR

Fn summary, the segmentation analysis demonstrates that
8 significantly better explanation of consumer travel
behavior may be obtained by breaking the population down
into distinct subgroups. This increased understanding
can be helpiul in guiding strategy development.

Discussion and Plans for Future Research

In general, the research results support ocur model of
consumer transportation behavior. However, a more strin-
gent test of the model requires the manipulacion of mod-
‘el variables and obscrvation of their effects. This test
is necessary not only from a theoretical perspective
(i.e. to test the causality of hypothesized relationships
between variables), bur also from a practical perspective.
The wodel is only of value to transportation managers
bnd planners if it can help them generate and select ef-
fective stratepics for influencing consumer mode choice.
Yhervefore, in this section, the research results will be
bsed to generate stracegies for altering consumers' mode
thoice and future research to evaluate these strategies
will be outlined.

In accord with our model, five basic types of stratepies
For influencing mode choice may be generated. These
Ftrntcgius, each focusing on a different model variable,
fire summarized below,

1

(1) VQQ?ELEQEEQLALEHSFSLCN Characteristics. Stratepies
desipned to nudi[f_E}stuﬁ—zﬂa?azzﬁ?ig?lcs (L.c.pro-
duct strategies) are appropriate vhen the system does
not oeet consumars' peeds on somwe dinension and this
dlmension s sinuiflcuntly related to perceptions
uhlgh influence preference and clwoice. System strate-
gles may range from reducing bus fares or increasing
bus frequency to introducing a new paracransit node,

Yadiflcacton of Consumer Perceptions, Strategles

» deslpued to rodily consumer perceptions divectly (fL.el,
not by eodifying system characteristics) are appro-
Priate when consumary are elther uninformed or misfinA
formed abour the system. Here the task {3 to provide
consuners with accurate {nformatlon. In addition,

L_-FNdL[LCﬂLiQH_O(_CDHSUWGE,PHICUPEIOHE.mﬂydﬂlﬂﬂ.hu_ﬂp:J

J_ proprinte when consumers have aceurnte informatloa

-(3)

about the system but interpret that informacion nep-
atively (e.y. they know thut the bus runs every half
hour and interprec that as poor service)., When this
occurs persuasion may be employed in an effort to
alter the individuals' incterpretation of the infor-
mation.

Modi{fication of Consumer Preference. Strategies
destgned to mudlfy consumer prefereace may be em-
ployed vhen consumers! perceptions are accurate bLur
low Importance 1is placed on perceptions of publfie
transportation which are positive and high {mpor-
‘tance 1s placed on thosé which are negative. 1n
this situation the task is one of changing che in-
portance welghts so that dimensions on which public
transportation performs well reccive greater empha-
sis. Persuasive appeals may be used to do this.

Modification of Situational Constraints. Strategies
designed to modify situational constraints are appro-
priate when these factors have a slpgnificant Lmpact
on mode choice (i.e. auto availability, parking
availability ete. may influence mode choice). This
approach entails manipulation of situational Eactors
50 that incentives-or disincentives for particular
mode choices resule (e.g. restricting parking in
downtown areas may discourage car trips). These
strategles tend to be perceived as more coercive
than other types of strategies and they are often
difficult to implement since legislacion and regu-
lation changes may be required. Thus, constrainc
modifjcation strategies are typically only used when
other stratepies have failed.

(4)

Modification of Behavior. Strategies designed to
modify individuals' choice behavior directly are
appropriate when consumers are reluctant to try a
particular service but there is reason to beliave
that if they tried it they would like ft. Pro-
motional strategies such as free rides, discount
coupons etc. may be used to encourage trial,

i(5)

ow, let us use the research Eihdings to determine what
strategles are’ likely to increase public tramsit rider-
hip in the Evanston community, First, we will examine
trategies for the entire communicy. Then, we will dis-
#uss strategles tailored to the behavior of subgroups in
the community. §

he research results Indicate that perceptions of gener-
2l service providad by alternative modes are the most
#mportant determinant of preference and choice for

the cormunity as a whole. Thus, one strategy for in-
Ereasing public trangportation ridership is to improve
bhe perceptions of the general service public trans-
ortation provides. To do this we must first examine
he specific attributes which make up the general ser-
Vice dimensfon (Table 2). Attributes leading heavily
pn the gencral serviee factor are "on time" “correct
Eemperature” “errands take little time™, "little effort
;nvolvcd", "get to « ination qui.xlv", "no problems

n bad ucnthbr", * _to carry b "2&&1_19
night", "easv to travel with small children', and "o

Firing"._ﬁl these attribuctes bus scorus very poorly uvn
the six that are underlined. Nexec, we must attempl to
determine whether the low evaluation of bus on these
fitmensions is the result of poor system performance or
p misperception of syscem performance by consumers.

‘vidence from a scparate study f{n which system perfor-
pance was monitored fndicates that, in general, the sys-
Fem runs on schedule (sce Bernsteln, Konall and Lindauer,
1977).  Therefore {r appears that the low "on time" vat-
Ing for bus I[s not the result of poor aystem perfovmance
put rather it stems {rom consumers' misperceptions or
lack of inlormatlon regarding the system, This in-
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terpretation 1s also supported by the finding that con-
gumers generally could not correctly answer questions
regarding the bus schedule. As a result, one strategy
for lmproving bus general service would be to inform
consumers about the good "on time" performance of the
bus and educate them about the bus schedule.

In contrast, evidence from the same study of system per—
formance suggests that consumers accurately perceive the
bus travel cime from their homes to downtown Evanston.
Thus, the negative evaluation of bus on quickness re-
lnted attributes 1s not due to a misperception but in-
stead is the result of a negative interpretation of an
accurate perception. Two alternative strategies for
tuproving the "quickness" evaluation of bus and thereby
improving the general service rating are appropriate:
(1) modify the service (e.g.,lmplement express buses)
and (2) use persuasive communications to convince con-
sumers that they should reinterpret the,actual quick-
ness more favorably.

Similarly, examination of the bus system performance
indicates that consumers' negative perceptions of the
ease of carrying packapges and traveling with children
on the bus are probably well founded. Perceptions of
ease of carrying packages could be made more positive
by altering the service to include special package
racks, etc. Strategies which would increase the ease
of traveling with children on the bus are not readily
apparent.,

Finally, consumers' poor rating of bus safety at night
has some basis in reality (i.e, rapes and muggings have
occurred in the past), however consumers may be overre-
acting to one or two isolated incidents that have been |
highly publicized. A two-pronged approach to improving
evaluations to bus safety may be appropriate:(l)change
bus system to improve safety (e.g. add guards, improve
lighting etc.) and (2) inform public that actual crime
rate is quite low.

The above strategies for increasing public transit ri-
dership are all based on improving consumers' evalu-
ation of bus on the general service dimension. An al-
ternative approach would be to use persuasive communi-
cations to increase the relative importance of the psy-
chological comfort dimension where bus already out per-
forms car and walk. This might entail stressing the
importance of getting to one's destination without being
hassled (e.g. Greyhound's "leave the driving to us™).
Or, emphasis could be placed on improving consumers’
feclings about the bus and the importance of these
feelings. The bus feeling factor is a function of 1ik-
ing for the bus, believing one ought to ride the bus,
and believing significant others (e.g. family, friends)
would approve of one riding the bus. Thus, strategies j

night focus on making the bus ride more pleasant (e.g.

attractive colors, music, etc.), emphasizing one's obli-

gation to ridec the bus to conserve energy, reduce envi-
rommental pollution and please one's friends, family, co-
‘workers, etc, Finally, once changes in the bus system
have been made and it appears that the service is one
that meets the needs of the consumer, stratepies to

alter behavior (i.e. encourage trial), such as coupons, *
free rides, etc. may be appropriate to help alter con-
sumer perceptions.

The same procedure used to develop strategles for the
community as a whole can be used to develop strategies
for subgroups in the population. Table 7 indicates

that individuals who have low auto availability place
less emphasis on general service, where bus performs
poorly, and more emphasis on fcelings about the bus than
those with high auto availabllity. This suppests that
sltuational constraints which reduce auto avallability
will have a positive [mpact on bus ridership. In addi-
ttinn, the data provide guldelincs for the development

I L L L T T e .

of specific strategies to reach each of these segments
(1.e. focus on general scrvice strategiles for those with
Ehigh auto availability and use strategles designed to
improve bus feelings and general service strategies for
those with low auto availability).

The cholce models for the age segments also supgest us-
ing different strategies to increase publlc transporta-
tion ridership within age group, Members of the youth
.segment are strongly influenced by their feelings about

ithe car, which tend to be negative. Thus, strategies
Jto increase public transit ridership among the young
icould make their negative feelings abour car salient
!and present bus as a more attractive alternative. The
middle-aged segment is heavily influenced by perceptions
of general service, therefore the strategies for improv-
ing general service discussed earlier are appropriate
tfor increasing public transit ridership among this group
In contrast,the elderly's mode choice is largely influ-
nced by their feelings about the bus, thus scraregies
for enhancing bus feelings discussed earlier are partic-
larly appropriate for this segment. Furthermore genédr-
Ia; service and convenience/accessibility are of equal
limportance for the elderly and young, therefore strate-
gies effecting either of these dimensions are likely to
‘have a similar impact.

Le have illustrated how the model can be used to gener-
|ate strategies for influencing mode choice. The next
step in our research program will be an evaluation of
ithese strategles. This evaluation will entail comparing
the estimated costs of implementing each stratepy (i.e.
materials/cquipment personnel time etc.) with its esti-
mated benefits (i.e. predicted impact on ridership, sub-
sidles, ete.}). (An on-line computer 'package is current-
ly being developed for this purpose). In addition,
!strategies will be evaluated in terms of their feasibil-
dty (i.e. whether there are any legal constraints which
wuuld affect their implementation such as labor unien
egulations) On the basis of this evaluation a set of
’strategies will be implemented and their effects will
be moniteored to test the accuracy of our model of con-
'sumer behavier. For example, the model predicts that
'changes in general service will have the greatest impact
on middle aged individuals and will have less impact on
ithe young and the elderly. Furthermore, the model pre-
dicts that strategies to reduce travel time will have

a greater impact on perceptions of general service than
anes which increase availability (i.e. extend hours of
Operation) Implementation of two strategics, one
which reduces travel time and one which extends the hour
?f service and monitoring the impact of these strategies
through direct measurement of demand (i.e. ridership
counts, fare box revenues etc.), and responses to con-
sumer surveys (i.e. surveys measuring consumers' aware-
ness, perceptions, preference and choice in response to
these changes) would allow testing these model based
predictions.
i
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