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Abstract

The recent development of new flexible mobility systems represents a promising opportunity for
public transportcompanies tomeet current challenges, such as providing mobility for all
population groups while remaining profitable. the context of theesearch projedReallabor
Schorndorf a usercentered public transport system aiming at spatial and temporal flexibility is
being developed, calleQuartiersbussysterilowevert he user s’ valuation of
of flexible mobility systemis not yet knownSince regulausers of public transport might value
factors of public transport differently thamegularusers,the primary aim of this papevasto
identify the fators and their valuation determinitige choice of transport modier regularusers
and irregulaiusers.By means of diterature review anc focus group (A9), six factorswere
identifiedthat aramportant to the usefare, travel time, walking distance, information availability,
booking period, and shift of departufechoicebasedonjoint analysis was carried outjoantify
e a c h frelatite ampertane to the userln an online questioraire 24 choice sets were
presentedo the respondents (n=521), consisting of two alternative molkigyems and an opt
out option.The ravel ime wasthe mostrelevant factarfollowed by information availability and
shift of departureRegularusersdeemedliow fares more importarthan irregulatusers, whereas
short travel times were more important to irregular usgvsrall, be present studgontributeso
our understanding of e s pondent s’ preferences of factors
systems, such as tiguartiersbussystem

Key wofrodecsuws chrmodwmeeodn j na hgfslesx,i bl e publsic tran

Quartuissrysh e m, Reallabor Schorndor f
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1I]l Ilmantii ng preferences of modality choice i
1.Cthall ¢ afpuetsure public transport sys¢tems

Developing strategiesn ttoh emeceotn tfeuxttu roef cphuabllli
suak sociodemographpchawhabgenand umpentant 1is
td¢ hdiamrm ge 1 mpact on mobility and economy (Eck
substantially increased in the last decades, |
Beira€ahbmal (2007) raised concermns about inc
implications. The environmental benefits pub
mot orizedsuchhnapothe bundling of passleensg,er s
highlight the importance of 1 mpHeolvlmagnnt h& Nisal
2009) .

One of the most 1important <challengesblpwbl.ii
mobidfi tal | pop,ulwhiloen rge maeipmsainndg apbrloef ittm bc o mpet
modes of transport, such as private transport
to some degree perceiveklramesufifeci petr specdtulbe.
a |l ack o fndflseexivh iclefi rtatyvhaai loagbeip@itteyp e ct i ve suffer
of ec dbreanfiRet chel, 2015; Vel aga, Nel s on, Wr 1 gh
such societal and econccemmid s yshtadthemgbebecanadg
ecologically sustainable concepts of mobility
l1.I2nt roducing t@wamteiwe csomicse ptst em

I'n the 11 gehntgeo f tthhei sGecrhmmaln) LaRaydo s gasc o rogmtct
arceurrewndl ogp dmgeemae du speurbl i ¢ transapprtialystact th:

flexi(Kilbttzke . Thpradpios &uslpSo)r t sOQusatrag m eir ssAhcuns Islyes &
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of Quhaer t i er sbus oy dicevmml o pQuawd i iemp [Mdeemsamtadnas i ve b
that can be requested by phone or mobile app
The conceQutardfiest héempar-abilde toemduraalle s anmas, .
Anr ugprdn sAif Me hl erte RBOODpPPsedhbfiesastbouasnedp kbapand
current-fixmeadt bube s, whenever there 1s 1less de
or during specific periods of time. RBwtwsidng
theange e¢fwhaedti emlsyring increased mobility of

Aspaltgmd t dnfploerxailb lter amwstploicdo urheggestt etmhe chall
mentionedFabotveg the economic use boyf epmabblliicn g rt
adaption of provided tradMupgdhnmnt &t oSomameded 2t0rl
Grippe,2klojvi/e nSecond, the perceived lack of f1le
us’sr per sipse catdibviyece e x e d us i veldy ngpaewattihegasduaidng c
in a more attralKdnivg, pWbdame it,r ahhelpz & 1Grdi,p ptehnek
of private, motorized transport modes 1s expe
public tr avuscsthar t& sStoampmse r& G2r O Ipdp; 2 DKJGo/imvieBny, t hi s me
the environmbkdtbly puwhetfcts¢rhnsport are -expect
Hell mann & Nickel, 2009) .
1. Beallabor Schorndorf

Th@uartiersbBbubeyngade vtebopddia the context
“Real |l abor” 3 ‘Wa mSigdhdomr fnjdKol r6ft z k e .e tT hael i.p,r s2dbls8ti)d 1 z
by the Ministry of Sci eWicret,t eRimebseeragr calhn da md aArttesd
with ta meunmnf three yearnsnm. SEheormdojrdcgt ai ss madad]l i

frocSmut T her tproject 1s carried out by research
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Uni ve rAspiptlyi eodf Esisdnageni)ygy theadoealapubdbhdcVarl
Tarifverband Stuttgart)t,hmuhe cilpalaidt ybThE oPehc
met hodological approach of this project 1is ba:
the user ands. otLhlevaibnsgt @&k htoed ddkeeef i ned as met hods
(Brdies etlmlthe 2dddQasaf sci,kglsiemarn f sap pmaa dilp o
knowledge of Jloickael tshtea kienhhoalbdietrasnt s o f cSecshsor n d ¢
of the entire project including the requiremert
now interviews with 1ocal experts were carrie
(Gallego, 20d&d3ti &njangwkbadbvietdantims t he phkeg of |
et al ., 20fiedd 06 dherdbune in December 20117s Subs
accompanied by intensive research and evaluat
1 . Mdnal yzimpgedsearsnces

Whemt roducing and 1 mpalnedmesnetrivnigec ense w op rtohdeu cntas
t o akastomer pmedeamdacamegt the devel opmendto ( Bai
ensure customer prefbececponetdpamc ésa adidityoerr Imé n e
devel opmencte are sever aolf ftee c hanni qare p ¢ r 1wiheinctha 1
preferffTdrses .techniques, such as conjoint anal
belong to stated prefeKene$hadulet hFpRlusr i(nlgo utvhiee rle
decades, statedarmdsepfeecicanlcley mtelt dgad ennejdo icnotn sai ndael
attention 1n man¥fhtiebdsoofhtmrlenabradh s ni s ranmm
anane of the modiar e mployedusdedsa 1in consumer r e
prefemBanecas & BrHiesncshh,e r2 0 0199;9 4 ; Jianrong, We 1 &

Louvier8kedd8&; Ge)nlstdsem, 1 2 0 @ dhhceuwesxtpdlparcianfse r e n c e s
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di

20

an

ffpreduct aadnecopyguant i fyptbdwmewsBariee ror& uBrid si d
OFPe;n s her , Ros eThke Gfi ®lelng wiiddldusotxraantpelse t he appr o
al ysist haes kwiennd aaf ]l qawss woon it

Takeompahwants to develop a newrehameemcdch.a
t erwhiate camera characteristics are 1mpoartant
njoint analysis 1s empl oyeadl.r dBoyydiym®d ammrnst co¢efh a tn
s ohuyut daeowldrgaamrdemp o cthamta ¢ tSd mdceet d Ictelpd nger cept i on
and is beyond the thharpaenadofiodebe¢e gnnfhikuancadel
is aspect 1s foo tt hfeu rctohne ro T dnam stanmahid nyiesaligs c t e r 1 s t

ice,onr easnod udds if @ tovwest rciwhh l leadsn t he conjoint

cdamwr take different values. The slee veadl huiess n e
amphe, l evels o ftehtrheee rneesgoalpuitxieolns , four megapi
e difpevopdncarecoarcepmbdnbyg one 1 evel of eac

oduct might be a c¢camer ai gwi aahp df lo@bAEnanfe g 8 p v x e s
the described factors and 1 evellasb,IRasli.mwg |l |
e conjoint andlypscaltpdrtocchoanst st her eepm,e seant k
odamrdse p(trJoonagn, Wei1i & iBaagl L2WdWw9 how the produ
esented to participBwntde damh emsgr a g prrwanfd eom dnrstc eas
product concepts 1nto prefenehcicsomndfrntbhuet iuor

the rebpoandenadans( Bei quna&t Bf uedh, 20009
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Tabl e 1

Overviadw ¢paactortshmaad dewedpt ofameras

Product A Product B Product C

Price 1 7€5 2 2€5 2 0€0
Brand Canon Ni kon Sony
Resolutior4 MP 5 MP 3 MP
Desi gn familiar un us ual familiar

No tThi s table givtelsfeagn onpvenmnwnidewevtl s describ
r es olauntdi odne s hfganc thdrmes § pea tii ons o fl 78 hoprr faet oa s |
leveffsctiAonal product solely defined by a 1lev

product A).

Camera l Camera 2
175€ 225€
4 MP 5 MP

Fi gufypilcal presentation of two product co
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15The Present Study

In order gtooa |fse aotfh a ® h e a S§tdd o r mpehwbelgisce t r ans por
usage, the system designcckhphAbdeprdr @Gep thad bl f
of transit,esdeanbihece® hgq mghd & f sa critehdemmcgianpg bet ween p
and expec(tleida msreanvg ,c eWdil 1&. BHogvever, previous :
al ., 2011) of transport mbdaki by eehabdd yhhage
factbatscrarntd ceaxlp eteot etdhiec e .Ays 6het msee expected L
mi ghdi bfeerent for flexible mobilityAsysteemsult
a systematic understandingoandi wetiighg ®©od vwher
flexibleymgbmhbhiicthy as price, and comforte 1s S
pres¢midy i1is to identify and investigate the f
t hQuartiersbus

Since the resultssofedycbnpednonanbkbyfancta
a prtady focusang esalaeaoatadequRefoaommensdeds teseghn
to initiallylidentt,tbesbtreunveéewamdrlfeineXKidowsga &r d
andl lceoagues, 28tA)dy, Il a thterspmewneoereoveewwopr ¢ h
used for comparable ¢ onnsopionrtt ammoadl Kylseefsy aixnhvideisat ai
colleagues (2012) strongly r e cnoingnueensd whseinn g dtewn
factors focipaefemecaxmprperlmemtt sa s aesc s heo wli d eb
Therefore, a -uqpu ailn vt easttiivgea tfioolnl aowfs tt hbee icnaprorriteadn ¢t
the literalbmudiyt,r eavifeowc utso gernohuapn cies aunsde dc ompl et e

of critical faptoet hntNomheadldled thersa, 5 et /bldr muvhto £t £ r ms
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of practhaeralexasmpules,: 1t 1s not wiet hfianc ttohres ,s csouj
congeadg idodmnsot be HRelatlelraebdo ri nS cthhoer ndor f .

The weight of the factors «c¢ri tbiectanle efno rr engoudl:
users -onmd orwemsional users -u(skeaub lmafef tgerra nesapl ol retd
The preferences of both will be compared 1in t
users and tousercssr utida iHimaregasarusage of public
paper 1is totoadenhefy wvhé¢é ubhe oms a gtt rea rsi mai ntlgi mo d
f or ruesgeurlsa ra n-ds dlrlwree gfuil rasrt resecarch quehsitcithon t
aspec¢cthe d&f exiblcee tarfafnesCptp pttraasvemad leirdsfi ttylees en d 1 g ¢
it is invefSigdtgatrtse dpwhiiche-us bes bandsdnfoegalmutk
t raodfef s bet ween the s eQuvaircteil?dchisadummd g&8¢t i sonte i dbfi
t he 1 dentriefgiuciarteinbehmattesKfilbl e t r a ns pnoursfitwmlt fi ioln  ts gy s |
attractiv-es carasdr r eggsudmasasnd t hus c ocnet nr ti ebruet.de st eor v:
Further mor e, ptrhoep cbseteuidayn aa fmst Heo op OQuatv t damta bk baor

Real IScethow ndorf .

2Pr-8§tudy
2. lli terature Review
It 1is evidehtl ypyetbearonheatf f acctoonrdsuaxatncdn glj ov anlt «
analkkeoepgdar d, BeciiRe& n®a gRmaali,%6Ds0 112e s d amr gl 1 d:«
numberact ors infliuteshoi ng etvlfet madadel
Inas t ubdyyi anrong and ,tbé¢tl pasgapmegf¢rlcilnioe of t h.

has been investigatedThyg fucl hgwean g owey/oidanbti [ a 1 a
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headwaulyki mwg ti me, priandt eipwd o om hithawned! oindanteeinlti t y
be of greatestr dasmponldheemigso r t ewmd dk ¢ @ & n & 1 dnoeo r
envirowemeenteval uatebutroluightlye e aqtutagmitadnada o wa s g
envirddmamtt ong Hoewe vaelri,s i2Mddpt asnttudy Ihnhaodles tdlac
d e s c rhiobfancg or s wend Isendeichke df irst place.
Gardner and Abmadhamed2 @0 %) ounde dart hproir wa taen
car Wwensthough no conjoint analysis has been
the most important motives of car usage 1in an
reveal factors keepi nigngp optuebnltiica It rcaunsistpowarete.s Tfhr
motives to shavaibecmamimismigae f b & deecphyi evi ng pos i
and/ or avoidringpunedamifnfienmcigzomhy s i c al and psycl

rteian g pseprascoen;a laimmuwlg mfi inn ann ¢ i( dGla radmpan d&i tAlbme h a m,

9

the purpose hefethosesmodyyest to sustmmatme car
following five factors ’‘mwosdtaliihpyojrcalvamranceeyf otuir mk ¢
based affect, ampdoi ¢ ¢e. personal space

Hensher and Prioni (2002) proposed a met ho
in satisfyingnngasowsdactfale ;ab IsédEhteg fcapt ure cust ome
condad a stated preference adxpe ditidetre nThe opa
pr o vmonsge | efcatcesdo gni Sdrmrcrainde Re lwiad bcii lntghtkriamfealr e 5 i m e
wersd gni@®nkamntd dafieteynfasn ma uidee,abndu ss f o quenc
wend stobati st ifcaacl.tTdyr dsetarnolnign ewas ognlt esbhbgnonificant

as dichot dmous nfwastadiwt y(but almodsfyasamgnachfaca
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bus st opti ajgiragedo @ st shket we r e oiotmaj or influence
satisfaction.

The refSutthe conjoint anal gtsiast Wy Omdpgpioof it 9
modality i1is mostThmpervmdhadr fprng htpa awetshewlhara
fl e xi:Yirleigtusernacwe [ ragdpeéerat i onlghep efmiwondoerr ,o0f st o
belonging to the c¢at edgeoernyendp @ tStuarnpte.a mfi mgt ,y, wa & e
classicakabatt ovt smwmaw@ast ommi ¢l odhserthsi ndt phadel e as f
category of i1inner comfort and thrmnewalger md tl ® wia1
cont wdath etrloetrrsa v ea c t i v,i ttyr aovpepkderut ouunti et ai ielsa b i [ i t y

Overall ,ditlseshei ghtlu ght the complexity of i
decisiomr makaan@modlhaadiltwgos of t he srudiabdn€owmdfd t
the mpaftadftor st Hensher & ;Piiameibng?)0.0 2A0KIo0l,
the studieshec amsmpdoeraddd aspect of traveling. W
focuswdal kinp g Gardemer and Abraham (20W0W&9t hgatwed
ovetahbel Heinmeher and Pracocneis a(niGr2e) iBnweepm rtalt eulg
the studies wuse different wording, 1t seems t
repeatedl ypmnshldt hfoaucgtho rt hiesrcee 1o f miitxse dr egdvaiitdiesne 1
has beenednvadli gatudi es . POdedyomgrhed droaeldl ¢ &
indoor envEvemmethough the other studies did n
of the 1indoor enwircoommdeinti,onsiaghle asssesuptadacd g i | ab i
t wo studi etshseme pt e @ tvié¢mfornamsetnrtuct uJeamtomg setstalp
Hens her & PFroiro nbio,t h2 st@upyd ieenswma stohperme € £ 1 ved as on.

i1 mportant factorsefflet remasadngf factprenboar
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bus

fre

on €

stop, accesd owanaebhpus pnblaegrgsa,g ea catlihveirt yt roapy
quency, operatdamdg tpreavield,wetgeasvheol 1 trineuwtei on e d
stmdegr etshtei nfgarcetgouresn ¢ y t aadeokplerwmeag ii smgrrapteiroi no
ed most 1 mportiamtt lbey stthweldHm9ts)p o KHloewmepvse(r , t h

e not mentioned in any other study.

This 9pecotvasduwenmsmary ofhibdvesfaaggatee t moadhl ity
Table 2 provides an overview of all facto
viousl.VThpiececudeseda starting poiidnetn tfiofri cfautrito
s case,wsefiothsughotthere 1is no acnotmnfoancltyo rasc ci«

eratur e.

Ta b2l e
Overvi efwaconfe ntthieoned i n examined [ iterature
Literature Factors

Reliability
Jianrong and collea Headway

Walking ti me

Price

Indoor environment

Stop environment
Gardner & Abraham (:Journey t 1 me

Journey based affec:-

Ef fort

Personal space

Price

Service reliability
Hensher & Prioni (2 Fare

Wal king time

Travel time

Onboard safety

Driver attitude
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Information at bus
Bus frequency
Cleanliness of the
Waiting safety
Infrastructure at b
Air conditioning
Access to the bus
Knapp (1997) Frequency
Travel registration
Operating period
Number of stops
Travel ti me
Travdgls cos
Baggage allo ce
Contact to other tr.
Activity opportunit
Travel route
Seat availability

2.Met hods
As Klgjgaard, Bech and Sggaard (2012) emphasize the importance of a qualitative process for the
design of a choice experiment,vaotstepped method was chosen to idenfidigtors and levels.
First, aliterature reviewwvas presentetb providean overview of factors and corresponding levels
of modality choice used in comparable studies. Thdagcus groupvas conductetb adapt the
preselected factors and leveis add important factors, arid excludeirrelevantfactors (Baier &
Brusch, 2002).

2. 2.1 P a Nineiparticipanta (6 female, 3 male, mean age: 51.67, SD = 22.5 years)
of the city of Braunschweitpok part in thdocus groupParticipans wereacquredby distributing
flyers at local supermarkets and other public platg®rmed consent was obtained from all
participants. The Ethics Committee of the University of Twente approved that the study is in

accordancewht t he standards listed in the faculties
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a

1

2.2.2. PArt o ctehdeu rset.a r tr,e cté¢hi ¢dnempfaor rt mecd o amnamridss ean t

ciodemograph(eApqpueensdaimxdApp@engelshe Bpar wecepant
formed thawbtsphuniegrypawehmmt rdats kshameol ved 1n
rther nwerteepl d helyat twhesetftocdsdgfoupdata colle
at data coll ewasnonymads persdebaeracphi ehrdgsdhuecnes e 1 v e s
d the projecwertéeblidhiapatthicc iGearnntasni sAecowspeamt]l
veloping a new public transport system and t
public tr anes piomptd enhoednetrss etrhsa.t Aa rP o wearoRaidretd p
mpr e hens itwe satxhgpeopitnedse r st andi nsge odf tthlee afi anc w
e PowerPoiwahspsebbat dtoirsoemgtioto mseut pephoorpta r t i ¢ 1 p a
dteararsding. Aftea ghmif ne¢wasapepdt otacahact i vate th
d to ewanitabomdf ltaatnisipbor pa mwidacpgkdemlti st ®: s i1t art
ble with a map on a woodeans hboowmhidg wrfeSe2her a1 t
iwlestper e pared on thetibauasyspgatamnns gt ¢c Bumengteaclh we 1
gagevménbtdal i ts;yh ¢«c hporairctwe mispkaendt st o trac¢ detyhe¢e obka
th€oDbRerdwagamotatroodind ,taleeho hemplred emnpeci fic mc
transport. In order to s hroew etalrdcahfearrss t ¢ 1 Ad h t

Il participants weearnmapnl dotneldy tshpel itfaosrkn b otahttesye g1

nadn ad ymant al tohoewmvihawidecf of ambdphmwthsskbhbdnte,

compbhmdlil i,tst advihaamgyh mode st hobfgutsreadn sdpuorritn g t he 1

(seAppendNxxtCt)he remetritvedmplgd Hddaomeck@12; Rao, 2

Duritrhge per t anreyt hwged i wls etdh e p ave traiesckiepda nt ¢ twhe t e d

di ffer encseesv aiboealtlewse eonf t-ranms-p dwmtgc {tbruasnb)ummie h ¢ to ¢
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their mi-madaoshhsawhiignmr AfIrempetrteory gridcouab#&, t]
inspect otfhet hree soutlhtesr gr ouwemeNkexd ,t ¢ hengpgagd iicn p
abotuhte factors mhastilry mondfalluagmnc ictugn as.ce dTheo pyvar:
the factoboeamwmda. theclpimardfi viepant cthlhes . atfhetr ¢ &
the stickers damd trhes tf aicthwe ® tmafdote. meliwatyhea ¢ e t hoy
allocate two or more sticlkapartocohetrdaythemorH
During hhgemkatg pbaunpds deidsuermisttse t he factors that
each gr oulpa ®» & hfeohcéuass ¢gsrpovuwmo s tatbioamkd d i s coufshse 1 e ve
most 1 mportant fact orwse.maeMoerde otvoe rt,h itnhke apbaorutti ceix
each factor. For example, anvak¥€L us[hos mriamsr
pactpants would refuse to pay 10 € for public
the 1 ast di scusweirbene¢ e t hoe o8 kctoqupliedp v n densatidledr

address -ufpori nffoolrlnmawt i o n .
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‘
. i

=
i

Figure 3 The figure shows a participal

his arrival route witlthe colaed strings. adding a difference between the lausl the

bicycle, during the repertory grid method
2.3 Results
During the focusctiggooupward omadnt iodne&d. fAll 25
Tab3ll e Tdbleo gives an overview of the correspo
The factor spontaneity was mentioned by the f
andmptoer al flexibility to be important. The fir
which were not mentpi:onweda tbhye rt haen-Usacpceodnida fgfreocuj o 1
groups independently agreed ian mwodtadtialy oth osiicxe
expenses, envirofhameabtagdg afgrei eanldll d maemsse, , comfor

healthi gésshsows the valuation per gr oupmeoafn ienage h
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t hat each of the factors has been valued to b

t hneodal ity c¢ch@iame¢ .by a parti

Ta b3l e

Overview of all identified factors and the co

Factors Gr o u(pmyl Gr o u(pnSy2

Availability of a7 -

Total time expens 6 3
Environmental fri 2 0
Spontaneity 5 -
Weat her 2 -
Fare 2 0
Baggage all owancel 3

PositivlkBagoedratiye 0 -

Comfort of the vel 2
Heal t hiness 2 0
Spatial flexibili - 4
Temporal flexibil - 3
Reachability of t - 4
Stress - 1
Reliability - 0
Safety - 0
Privacy - 0
Transfer time - 0

Number of transfe - 0
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Presence of other - 0
Information avail - 0
Activity opportun - 0
Mo d e ronfi ttyhe vehicl- 0
Availability duri - 0
Predictability - 0

Note This table gives an overviewsefsabh ettt ¢
as the number of stickers alldhaetodltue ke ofa
that the factor has been mentioned by the gr or

Factors with no assignéeldevgltoapwere not menti

Group

10 W Group
B Group2

stickers

o=

Apaueiod
LTI =E]

sasuadya awn |20
AlcE|EAE 18

aouemole abebte
Ajei=ayy (e

Apeyxal) (eiochus:
SSOUNPUALY [BILILUILIO AL

sUDEUIEap (AR} JO Aligeyoes

Fi gwrBar c hairntaggl d hodwmctor s t hat were wunder t he

mini mum one participant as well as the overal
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2.4 Discussion: Selection of fimnal factors an
I n he literatuKloj(ganhaarpd ,Hali 29 1BRjlba mk ,& ,AnYklr3> on
several charaost anoingt iyctrheec osnenleenadneddd Iflfomred md sr t «
select f act onrese ta ntdh el erveeclosmntehnadte ¢ ochat adbtl er f otri
st ytdhye aut hotd efsd lathld wasdh g «

(A)Th¢ acstschro bleadhangé¢é hhpp,dulr9%iom7g) t he design pr

operational mobility system.

2 I't should behposdilbhl acergffadl fiatsiKdtmlgdga atrrda «

et, al2012)

B)Int-atrtribute howd de b(eH amiovrio a @ 13 )

The first rule aims at efsatcatbchresdi hg bke sao
describe dReaablol/vaeh,o rtech$eoh v esdar pund ke piodsa vef b
wit hout fe xaendd srcohwetdeufl fThe semdeasexttems]l redntept
limited compared to studies that investigate
facfoomsad 1 n ,talke wldilatlcemamagt suidoanreidnfgo couusra geowmi t t e d
Tabdlsechows the applicatfiaocnmeonfs itohneesde irnu ltehse feoxra m
anbkdt he focus groypeghlwa ayegnooovda Ii lolfust ration of
Even tflroewgihsn ccyhe most mentioned attribute wit
suitable f or ftrheigsuseesiettrwsd yt o Wh ¢ f & mw oieamp oirtt amd me s
convent icontarla npsupbolrit , it 1s mnot suitable for a

fixed schedul e.
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Ta bdl e

Overview fofc toomist t e d

Rul e Description At

tri1

Thffacanesexter Avail

(1) mnot checircumstances. Weatlth
al t

He hiness
Thffacapoesrat hoef Environmenthal f
(1) Not Pathe vehicles aComfort of the
operationaenvironment Modernity bf tt
Personal space
Baggage %YIl1lowar
Act iovpiptoyr tPani t i
Air Conditionir
Ease of Access
Clean*liness
Indoor environr
Contact t oot he
Travel rlegistra
Privacy
Presence of ottl
Driver*attitude
Positivlkagodraf
Strles s
effort
Thffacaponesniodaml Number %f stops
t o t he new conTravel rout e
Stop entvironmer
Frequiedcy
Thffacwolbl be ¢ Seat availabili
(1) Not yeonce the exist Oper Pteirti @ d
operationatested in the Availability du
Reachability of
destimmations
transfer time
Number of trans
Spatiallflexibi




PUBLTKANSPORSTEMS OF THE FUTURE 23

Thfacapbpesconsi Relidbility
@oftftsaprerequisites. Predictability
d/ ca Safl¢twpiting* o1

Thfacapopes(larg Total time expe
(3) Dependdependfeanctt boans Ispontlaneity
already been ¢

12345

The second rulweffssoarsbehmade nhdr wexamp he,

o

ttrsidfuigasteyremoved based on this rule, because
exchange for e. g. low fares. Safety should ra
attribute -aftfasddy for trade

The t hil € de sassemtt¢itarli but e correl atnsosn floera desa ctl

—

evel causing unreliakloerelsatiendt dact ofrusr t te r©
combinations ibhaitrhee tg haolilhh e 2s0oltd3sadt@tnrcieb ud fe icmtra
finds most application-] whfetaecdso&isac €1 mgfsascntoorrgsa i I
are related to the topics time and flexibilit.y
among ftalcd o& hsef atchtreetes t e d wtad ktiinjhge waimmgayntdo it mé t i me
expensWhile the focus ogtrootuap!/ ptliancedteeknborsntgnedsailnee

j our nehya viei mbee en mentioned repeatedly dianr t& e 1 i

1 Focus group

2 Gardner & Abraham (2007)
3 Knapp (1997)

4Hensher & Prioni (2002)

5 Jianromy & colleagues (2011)
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Abraham, 2007; Hensher & Pwrail dn inagnjdo0iOmle;ea pKear ai pnpe,

important aspects of the operationalt hfgisrtsetm a

t wlobacetebosen. Consequewtthay, ttime ramewslkbdt acco

third rule ofvadé&p eigsd ¢dicofyi.n eTdheebty h ¢ hes ¢ 0w meadsh t

hi

Qu
de

d e sotri ntaot icoant ch t he bus. It can also be th
rbaiesr sabl e toapkhektuon phriasndde s i r d doeudrenseityd ntaitmieo
ined by the totsaelr asmpoeufhda roifiitthiwkp st ank f he x a1l
on eQuoafr tti'tke y b & £ aitsulreense, onfto stth ei nt ecrtesstafmgt e
rtikwstbhuetrenwoproer,a l wg § e mé b tyihéen ¢gfdocus group and

s ¢ ¢ ofnadc pvbahleu esde cond gr, o wp.mplow aidenafpl/tsurrueddy [/ i ¢

third iedehntfitf iogfd Betptawlt efitt i mfcnd ¢ pandt wife t em
xJg bt heéeétattribute gains intuitiveness of it
lained and defined to theteappeoxnidbami/ttdrtybe f ¢
se confusion. It seems much more convenien:t
ut the acceptance odtmpepadmpaeagalt e/ pnk imd it e & 1
ut es . The hti lf it v fiastdtedyeidbiunteed as t he time devi
m the preferred departure t hebouskeirn gh gpse rsipoea
1s a practical 1sste &hotwhehewhaeptbe htmse:
tem as spontaneous as a wOdfs, iandhwhetkespe:
1is represenspdntwvmeghfiiinpntchd dwmrcitmg t he focus
whreh have bgeamwibnefloercntaetdi oaBroet h a hd w6 i bé ¢ m. me
the litebrywhard¢oesnswgtbups Moreover, t he we

cept of the system and are factiBaszsat &r Brus
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2002h)e. ITevel faofetdhebsdnx identified -amdemaislht ed
to the participants o-fethseCobnbjconibnetgviddamnuapd,w saiss w ch
range of some levels were dener Momead xbmptl ke ¢
the fare should ideally be cheaper than taxi
transport. Also, the imembwementhaf bebookefheg
would depend om mahrey swealicedlse scomparpandftiea sti d 1 tea:

for thdAnpoopecovti cWaohindbheofrnapondingSlevel 1s

Ta b3l e

Fi nfaalctoedscorresponding [ evels

Factors Level 1 Level 2 Level 3 Level 4

Fare 250 € 3,00¢€ 3,50¢€ 4, 00€
Booking 5 min 10 min 30 min -
Walking 0 m 300 m 500 m -

Infor mat
availabi none few many -

Shi ft of +0 mi n +10 min +20 min -

Tr avel Til0 min 20 min 30 min -

Note This tdbhceaodbhoweial corresponding levels
anal ysis . iTnhfeo rlmeavteilosarafvadeé fuhédi ayg follows: N
recamyeinformation about thereethrivdeasd oifa tha rsmag t
about the journey, e. grexarcdaoteadsl |l opdrionflor tMatniyc

journey, e.g. reasons for current delays.
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3. Conjoint Analysis

3.1 Theoretical Background
Research into user preferendhsathgpordadrhgagthes
decisi omnosf fass atnroandge mul t i attribute products art
considerable ati#dwWtlison Asomad the mHO&80s the u
analtyesni sfi Hlad ed0elt3 )al Al ohg with i1increasing usage¢
analysis also spread to many other areas, S U«
2013) .

The growing and widespread usage of the ¢
di fferent alternative conjoint met hodol ogi es
traditional conjoint, badegnj@kdatcrongtg.i aTheanaoO
me t hodol ovwiitehsg adridf fteor ftahcet olrusmbeelirsqoffpamamli tst e d mo
and the choice tasbka.s eldn ctehairso 1.setdli ldogs1 ta h withowa cteas
chobaseed conjoint consists of profiles prese:i
providing i1increased realism. However, the numl
the 1ncreased c.onlphheanulimby ro fo ft e ¢ tihahsi ks usdipnecse n o t
1t was poavitohdastHy he si1 Kos ml e ct @l fadtaicderdn dosth e w
mobility concept. In contrast tboastechd toodanj¢aoiws o1
fosrtatistical a neafl fyesadthhees f i mamt ®# 0 b elteimaedl t, 1 s uc h
estimates can be obhdimedueh bpepal a¢ Henr aat a

As described in section 1. &8&]lyshe asmtof etsh
ut ioliacyh f act oarn df oirrurseegguullaarf public transport.

factors might mnot only diffifhebwabtdadbnoprodrt
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also dependextt oofn tthhee debcoitrs ieoxna ntpol eb, € vtatlaad art @ somo
of a 3.50 € fare 1s expeceawppotse dbea od20f &men®At S
mi ght be ¢ austehde dpeuprepnodsidnoga foeavh me threursetytghnmee rc ne e d
to be on time forThemr gcfmppwei stcmemtri s mwatffering
crealth€d.rst scenarioswagpphanimgnt docthe i1inner
your home. The secondfecegnarti d owasaa tfa igmds mapyp

with friends in the inner city, 5 km away.

3.2 Methods

3. 2Par ti clhtptal, 29 individuals from all over Germany completed a-bhaed
survey Participants were acquired by sharing the link of the survey on social media platforms,
such as Facebook and Twitter. The link has been shared by the Germancaetesper (DLR)
and several public transport compankegiht of the respondents were excludsdhey fell under
the age restriction of 18 yeaiihe final sampleN = 521) consisted of 30@ale(57.8%) and 210
female(40.5 %) respondents with a mean afjd5.33 SD= 17.15 years). The gender of eleven
respondentsvasunknowndue to missing datdNearly half of the participants reported working
full-time (45.9 %), while 11.9 %vere parttime working, 19.3 %wereretired and 17.7 %vere
still in educationA minority of participants declared being unemployed (1.7 %), currently staying
at home (1.9 %), or being homeaker (0.4 %). A majority of the participants reported having a
driver’s license (88.1 %) and at 5% havwngtwo ne ¢ a
or more cars). Slightly less than a third of the sample (29.8 %) indicated to use public transport at
least once a weekhe others being irregulaisers (using public transport less than once a week)

Each of the 16ederal statewas represented, though only one participant reported being from
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Saarland. Most represented federal states Wwewmer Saxony (18 %)BadenWuerttemberg

(15 %), North Rhine Westphalia (9.8 %) and Bavaria (9.4 %). Overall, 29tbe gfarticipants

did notreport the federal state they are coming from. Informed consent was obtained from all

participants. The Ethics Committee of the University of Twente approved that the study is in

accordance with the standards IndResearédh. i n t he f
3.2.2 Experi buenotthellargdguaniityg gdossible factocombinations

(namely 3 x 3 x 3 x 3 x 3 x 4a fractional factorial design has been emplogpdosed to &ull

factorial design The fractional factorial design and th&ote sets were created with the

AlgDesign package in R (Wheeler, 2015), as described by Aizaki and Nishimura (20@88). Th

resulted irfull profile (FP)choice setswhere every alternative displeg level for every factor in

the study.

3.2.3THWeceskka.s ed survey consisted of 24 choic

includi-agt amptopén. The choice sets were prese.:
avoid order effects. Completing thyg sunavegdt wor
the 1nformed consent, declarntihtalfet hes ppadenti p

(>2ly& ar sThoelnd,) .one of twes udbgdadisgmw)ys WwWbstwertetnod:
participants to descgiitbweAltihef accotnotwesxnta todf o tt sheee Hes
and explained to the participantS8s hhojlwenehaens o f
f acsthoirf t ofande p awmarsixepat &li sairoe st thosn dEibg hopews one of

choice sets of the survey.
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ofb ,g gﬂ%&!&n

Instruktion
Abfahrtszeit:

Die geplante Abfahrtszeit kann sich verzogern, wenn weitere Fahrgaste vor lhnen zusteigen.
Wenn viele Fahrgaste vor Innen zusteigen, kann sich die Abfahrtszeit beispielsweise um
+10min nach hinten verschieben. Entsprechend verandert sich auch die Ankunftszeit. Die
Abfahrtzeit betragt entweder:

+0 min oder +10 min oder +20 min

Grafische Darstellung:

+ 0 min ﬁ
(= 8
10:10 10" 10:20
Abfahrt Ankunft
. % i
+ 10 min y
. ;
10:20* 10Min 10:30
| Abfahrt | Ankunft
§
+ 20 min °
[}
v 1010 ™" 10:40

FighBereenshot of the sihitfrto doufacntdieopnd mot fi reteheel sf

ofb - § gnégggien

Bitte entscheiden Sie sich fiir die Alternative, die Sie am ehesten wahlen wiirden.

Option 1 Option 2
Informationen: keine Informationen: viele
Vorbuchungszeit: 30 min Vorbuchungszeit: 30 min
Fulweg: 500 m Fullweg: 300 m
Fahrpreis: 3,00 € Fahrpreis: 2,50 €
Abfahrtszeit: +10 min Abfahrtszeit: +10 min

Fahrtzeit: 20 min Fahrtzeit: 20 min keine von beiden

FigaB8ereenshot of tosneproefs erhtee & htoa cteh es er e s
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€

d

3.2. 4 Aplphacr amteubse.d wauprrvoegyr a mme d with SoSci N
4), which is an online tool for designing
3.6D.ata a.malcysiidsi t i onal l ogit mo d e | has bee

t warecR, bad by Aizaki and Nishimura (2008

—

mat bnda xwiintuhm | i kel i hood estl m@fidmmt i( ML Ei)n bdly

t hes pa wikny gRe.

The regresenesnsmodoel dtuumenyf(asacteo aldalladsse wdef)l 1 a
eraction effects with scefartbheamdr oridhe u
ended by additional intertot aewoti idnfafteicotns , o f
e r foidtetle dainbdl yp onsiss s i ng (ismpo IWihihlee Fdfidet £§i1 t t e
d to miss 1mportant effects, overfitted mo
(dBautran ham & Anddssagre, o0XF0Gk4h) overfitted mode
uracy of the regression model, possibly 1le
cto¢che of this study 1s to predict flet,ure ¢
1s 1mportant to prevent model overAfsi ttthieng
sent study 1s explorative 1n nature and fo

el pruning 1is inteng, owhlth Hotudbasednohy

( Burnham & AnAd enrestohrogdl 2fbobmbdwilt het he best predi

1 S

c o

An

t heo naduwtav-eabsdation (LOOCHVo)we v 8 Imga o,t he9 9130QC(

mputational tcsoxmppelheyxt ¥ @1 r & twdi rt hi nl carr dBahsaedsg )t .a 9 & 3 s

easier tronaddamputte allOtOaCfVo ri ma ttihoen Ackraii tBetroinoen

(1977) has d ¢ hhen sAtl rCa tiesd atshyanmtp ttohieOOECVhyr efjan o ,a

model sbeyl eAlItG osneems well suited for the presen
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The AIC is based on information theory and
ween full reality anduremachcahm @fh d2 Minfdiela @ d nd a
et Botoumkam & Andd¢ woomka2 B4 3danrfeo rdneastciroinb ecdr:i tt
er criterionofddC)cnpde tGleare gsadgldd AbleC us e d

number K)f ipsarlaanregtee rrse lght 1 Bmr aaibad sAnmdel res osni z (.

posedcuunslignkgbeﬁAdICthe model with thethAmleCst par

eded when one of the model s exceeds a mini

3.3.1 DataEpghparatdionddalsometheexthdyg on
king the required age of 18 years. Also, d
luded. The data has been formatted as demo

sider the stra¢e fk¥goAidedn ta fontald yc h adiuanensy, vsa

tor were created. These dummy variables ha
ect s for each level, instead of each facto
1 noaft 11onnt er action effects. Fwerteheatmod e, Th evo

iable wusuesreprubo f( rpeugpuliacr transport) i1indicates

nsport on a weekly basis. The variable sce
respondent . In order to prevent emmdel es't
i fted. After shifting, a value of zero corr

R code of the data analysis can be found
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5TR

i ; ...  RES ASC Fare Fare2.5 Fare3.0 Fare3.5  Fared.(
Interview-Nummer {fortlaufend)

w0 0 1 1 0 0 0
101 1 1 4 0 0 0 1
101 0 0 0 0 0 0 0
102 0 1 1 1 0 0 0
102 1 1 2 0 1 0 0
102 0 0 0 0 0 0 0
103 0 1 2 0 1 0 0
103 1 1 1 1 0 0 0
103 0 0 0 0 0 0 0
104 1 1 3 0 0 1 0
104 0 1 4 0 0 0 1

g The dataset after formatting. STR i1is a st

well asSTHTRRdOHM &@)t.i olhhe variable RES indicat
spondent has chosen, whteendthievealas Hedmds
lue 0 1indicates that the alternative has no
ere 1 specifies the faletseer noapttiivoens (aAnidz alk i t h&e
ch factobyiist s nadlwmw atadi abl e, where the valu

n case of fare four) dummy variables for ea

3.3.2 Dat aAssaciptibne amongiperstevel variables are visually provided

in Figure 8, which can be found inetsectionFigures.Overall, thereare no strong linear

associations among perstavel variables. However, there is a negative association between

public transport usage and car possibility. The associaebrmeenrare use of public transport

systemsandpossessiondf ot h , driver s Larpossibilityds,plausibledl c¢car ( ¢
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In order to test whether the associations might cause multicollinearity, the variance inflation factor
(VIF) wasestimatedJames, Witten, Hastie & Tibshirani, 201The packagearin R enables the
estimation of the VIF. Tablé shows the variance inflation factor for the pers®rel variables.

Table6

Testing for multicollinearity using VIF

Predictor variables Variance inflation factor (VIF)
Usage of public transport 1.19
Scenario 1.02
Age 1.14
Gender 1.01
Mobility impairment 1.09
Level of education 1.02
Car possibility 1.17

Note:The VIF is approximately 1 for all persdéevel variables. Thus, the variance of the estimated
coefficient of e.g. car possibilitgiinflated by factor 1.17, because of collinearity. VIFs that are

close to 1, are not further considered to cause problems due to collinearity.

3. 3Mo3d.e 1 s eldble ¢ shaows all variables in the extended model that are tested
for interaction effects with théactors as well as an indication of their inclusion after model
pruning In our casemodel pruning is done by th&ICc, since the extended model contains far

morethan 14 parameters, as shown in Table 7.
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Ta b7l e

Overview of added variables and interaction e

Variable Description Interaction effects (IA) in 1A after
extended model model
pruning
ageshft shifted numerical variable : Fare
indicating the respondents age, : walking distance y
starting at O for 18 year olds : travel time y
: shift of departure y
: booking period y
. information availability vy
Gender na: missing value : Fare
0: male : walking distance
1: female : travel time

: shift of departure
: booking period
- information availability vy

Usage of public na: missing value : Fare y
transport 0: usage of public transport less : walking distance
than once a week : travel time y
1: weekly usage of public : shift of departure
transport : booking period

- information availability

Scenario na: missing value . Fare

<

0: shopping : walking distance

1: doctors appointment : travel time
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: shift of departure y
: booking period

: information availability

Mobility na: missing value : walking distance y
impairment 0: no physical mobility
impairment

1: impaired physical mobility

Car possibility na: missing value : Fare
0: respondent does not own a : walking distance
driver’s 1 ¢ac e n :traveltime
l: respondent : shift of departure
license and car : booking period

. information availability vy

Level of na: missing value ‘Fare y
education 0: left school before graduation

1: pupil, basicschool

qualification, secondary school

certificate, completed vocationa

training

2: general qualification for

university entrance

3: higher education degree

NotTehre effect of the variables (ageshft, g«
and car possibility) on the respondents valua

model . Further more, 1t 1s t es tweidt hweftahreer, tahned
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mobility impairment interacts with the walkin;

pruning are indicated with y (yes)

3.43. Finall tMoidselimportant to note, that the
contrasts. The main effects are estimations f
gender: male, 18 years of age, i1rregmehldthte usag:

interaction effectisnfilnudeinccaet ei shotwha rhgieff @mcnt wle &t i
Al so, the highest of level of each attribute
coefficient indicaotrenfthenchangbtanvpfvehtofabe
the highest level of each factor 1is not repre

The main effects of the condiAt idemcale als®g iotf
from 4. 00€ to oddsS§O6Erponeeabygsfabeor 1.6 (expd(l
from 4 € to d3o & ¢(eBx)pv=e n2 .21.)5 atnd toddpl e peahé¢B:
respectivel y. A decrease of the waddldedg di s
preference by half (etxopbodir) sserlviSce iPmrsotve add nogf
500m 1incokdssesf tlhheeference by Emdhatnehbeop.k73n g( e x
perirodn0f mitn@&® e mi nutes 1 nc reefaesreesmoteheeboymhedadns h iorf d 7
(exp(B) = 1.36). A 5 mi nutes ,bmorkd mededsp etohf © d ,
preference by factor 1.53 (exp(B) = 1.53). De
mi nut es 1 ndcdrse asfeespatehfeby more thafompdadi @@ xp (B
mi n ustheisf t o £ dsehpimfoot a1 t bsa nodhtes 1 pfF pHrafpd Bence 3. 1:
10 minutes reduction of travel time from 30 mi

(eox B) = 2.17), while a reduction fromddidB@ minu



PUBLTKANSPORSTEMS OF THE FUTURE 37

of pr e(feexrpe(nc)e = 4. 45) . Of fering few orodde 1 nf o

of preference by more atntdwa tHhkxpdBi)r & OeB3pg()B) r

Table8

Results of Conditional Logistic Regression: main effects

Factor Level 3 Exp(R) Se(R) Lower Upper
104 99.896
Fare 2.50 113 3.1 0.1 2.31 4.16
3.00 -0.74 2.1 0.07 1.67 2.64
3.50 05 1.63 0.06 1.37 1.94
Walking Distance 0 m 0.55 1.73 0.08 1.34 2.23
300 m 0.4 15 0.06 1.26 1.78
Booking Period 5 min 0.42 1.53 0.08 1.19 1.96
10 min 0.31 1.36 0.05 1.16 1.59
Shift of departure 0 min 1.14 3.13 0.06 2.5 3.92
10 min 0.49 1.63 0.09 1.37 1.94
Travel time 10 min 1.49 4.45 0.09 3.39 5.83
20 min 0.78 2.17 0.05 1.85 2.56
Info availability None -1.18 0.31 0.08 0.24 0.39
Few -0.48 0.62 0.05 0.53 0.72

No tTeh: e l ast l evel of each factor is t he refer

accor Biomg etra on i .

In addition to revealing the 1 mpact of e ac
estimation of the fak@haive2 GlBpdh ¢, anmekatboifveaicin]
each factor 1 sbecdalbcyu Idhatlierd agmydred 8 § 2t0s]l 3and mo st

steps of the calculati9on process are provided
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Ta bol e

Rel ative importance of factors

Factor Minimum Maximum Range Importance
Fare 0 1.13 1.13 19.12 %
Walking Distance 0 0.55 0.55 9.31 %
Booking Period 0 0.42 0.42 7.11 %
Shift of departure 0 1.14 1.14 19.29 %
Travel time 0 1.49 1.49 25.21 %
Info availability -1.18 0 1.18 19.97 %

Travel time accounted for about 25% of the
i mp o rftaacntto r contributing t o t he respondent s
departure and fare, explain each around 19% c
walking distance and booking period with 9% a

Thienteraction effec00®varted Hijmstpelraaycetdi am elfabd
be minoaqe fafsarcteheeat 5 rel ftwovelhyechetste onoed fect
of publiwedfoaumdogdTheof pvieaeafbebrueancee nt h luosweerrs f or
than fowmsersegdlter an increase of faradef one
of pr eweedreegniceer fuwsre rrse g vhlaaar sfeorrs iarfrteegru laanr 1 ncr e a
Theddwercel ose to one (exp(B) = Wadaadarmamw wihteh oc

intercepting one (CI [1.01, 1.27]).
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Table 10

OF

Results of Conditional Logistic Regression: Interaction effects
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Factor IA variable 3 Exp(R) Se(R) Lower Upper
104 99.896
Fare : userpub -0.11 0.89 0.02 0.83 0.96
: Scenariodoc  0.06 1.06 0.03 098 1.14
: education -0.06 0.94 0.01 091 0.97
Walking Distance : Scenariodoc 0.1 1.1 0.04 098 1.24
> age -0.01 0.99 0.00 0.98 0.99
: mobility -0.14 0.87 0.04 0.77 0.99
impairment
Booking Period : Scenariodoc  0.07 1.07 0.04 096 1.21
> age 001 101 0.00 1.003 1.01
Shift of departure : Scenariodoc  -0.1  0.91 0.03 0.82 1.002
> age 0.003 1.003 0.00 1.001 1.01
Travel time : userpub 0.1 1.1 0.03 1.01 1.2
: scenariodoc  -0.06 0.94 0.03 0.84 1.04
> age 001 101 0.001 1.002 1.01
Info availability > age -0.01 0.99 0.00 0.99 0.995
: gender -0.06 0.95 0.02 0.89 1.01
. car possibility 0.11  1.12 0.02 1.04 1.2
NotTehce credible intervals were corrected accor
The age of stitmhd eracpewddevantt h five of six fa
preference for short w#®#lWBilpg dhsdtchnowas adtont
wih mobility Ompga)rmaAdso, (# he® preference for
age - B0OF). Positive interaction coefficients v
of departure and age (B od @n@0A)ge H5 welll Oay,.
intewempasticularly narrow (notindekceesrdinde aarau
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onAt first, these interaction effects with ag
t hat t her eesfefnetc tcsh arnegpes for only one year.

Interestingly, widdl oficpeafemgnfeaer werehd ow
respondent s (exp(B) = 0.94), t han for l ower
information oddai befrbemicecef ya,r et hhei gher for people
drive by car (exp(B) = 1.12).

Al'l confidence intervals of interaction Wi
Consequently, 1t 1s reasonable todi AfSesmmkett hadrt
scenarios and gdrdecr,i badde dtell ®@o wbfef eeonttseTlper et e d
coefficients of shift of de-PacrlG;uGe@) ,anidndiraateil:
short shift of depasrmoare nalddatpmpavienltomei mth es cdeorc a
the shoppinBvemwetmhough this effect should be
to note that the confidence i1interval 1lG@hs be
[0. 82, 1.002]1). Al so, a pronounced tendency of
doctaoprpsoi nt me nt , s e e msf oprl aluosw bfl aer. e sP,r esfmarleln cwa 1
short booking periodgdapaprdgeimesmta | d @ @ n afroiro ,t hteh adno ¢
scenario (B = 0.06; 0. 1; 0.07). The preferenc

than for -Wothén. (B =
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4 .
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4. General Di scussion
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teraction effects might amxprdg@iand heolsleecang megs
und walking time to Ubnef omaruen ait wbpylytr & # théen gs it armd
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respondent was confused about a factor, howeyv

comment on unclear instructions.

1S

SecdoonCtohnegj oi nt analysisinmttgudcttisof acfifoact s bw
the 1 eveolAsi zwkn e &meNt)rBilyd omunrgn , s 2 0t0I8e 1 nter ac
umed totheulghne¢hey should noct sbeApspeh.yempr et
ernative approach thaft fi®sc tnort sThbdaseegdtr ioma tst ichakn
ineeffmckedl ogistiermradgicnsotyesagd owfi tphr embet friince

poslsabl agbgeoti htehsee noopt i on, and force the re

t wolter.naAlisvee,s t hi s would enabl,e whhiec he dené¢ me¢ |

val

di f

uable information .for the design of new sy
Thirdhe level c¢qutcdwtmtlbsi nwearlel nfoatd eored s bBdr
king period are 5 minu$esnce lOheni nmt es actain
itmated as 1f the |l evels were metric, t he 1
1idHotwewer, otfhea vfsaademlri kel y to 1 ncr(eoarse 11
respondanghaw,itdue Al eroegceoinl menngdeagqtti fodncss soafn t 1
the fadtoamsd wer & hreotl i terature.
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tors that might contribute to the decision
ferencesr-bed we eunseegreskaotfa public transport,
tributed to the few 1nteraction effects t

f sreetnweee nand gu tunseegrusl awhi ch are not related



PUBLTKANSPORSTEMS OF THE FUTURE 45

4 .1T3h e

Optimal Design

Fr oamree spopdanstpewpt vansail gal nfeow s patial and te

mobilitwowlysht dtm@door ser vice, wi tphroouvti seuhoihf tosf o

detailed noafonemeadk ochgf apreersi oadls | awdasa peassviebl o

s h

oarst

po#lswbbver, the mobility system has to

er’'ptospec T hee cafooprteidmas i Iganl alme te wpereonvi di ng ma x 1 1

tisfaction to fthesubbe ahdlecorommicompgfor t ]

For

i

llustyrad idasipgm posepresented in the

be compet®Ai fivcaehapmbitdtacdallc aorlsd | Svbheoramadr f

nttsr awe Go eftrhoent & ma RemB k ii d e r,h awmbsiecnh 1 s a total

i1

i n

omEBh e

ut e s

€

1

reonventional public transporitd 4 ystem
f St colmo rbnudso rsffta dRee i m B lod WB ! isd eorph a us en Bi rk
ps are approximately 500 meters away
ned levels of 1nfor matiad nafwarifldatebh iolni. t
et costs RBRoPOfequdrbdokAhgo, Basdd s o
pppadioxg smat&n udjioluirtnye ys ccoarne boef etshtei mat e d
f the ¢blnreslpldlAdddagdiReget e thdhyg, mohe l
uti1lity sco2r.eBhafs tilsi sj ujsau ran eryo uigsh aarpopu
f e. g. 14 minutes and 2. 90€Aacer dioh g e
1 mmuond, duhtoimasst gy x pectaeand 4 bt ehwmaoatsieve opti o
scoX . d8Hiad rhieghad .t h2® 13

the most 1 mpor tiasnrta vfeald ttaimsmefSairg gtels & erde

t 1 mAc odr dliOnpgmetnanttelsemo d e 1 , ewvaelnk i m@gr ed i



PUBLTKANSPORSTEMS OF THE FUTURE 46

important for r epwearhsde mtrs DPHhaetf ar e, 4 @rooowi di n g
service 1s advisable in all ar eBest avhnefeodr ntahtei oam
provi stisono wonn iis of h,bgh val wd stoo ctohhamtwsarcsg s ne
f actRoeresd. (1995) found that det aidseda sicrefpat rarbal tei
waiting time. Therefore, it iisn fsourgngaetsitoend ptroo vi
remain mor e flexible regarding shifts of dep
influential Yparcetfoerr eonnc etsh e au sbeoroski ng period of
hi gher booking perri oadd vnaingchetd arlosuot ea Iplloawn nfiam g a
bundCongequeint Ilmyi ght also lead to shorter trayv
for the customer, both of which 1s mordmnvalual
summr g tdesign prdeostehd end hewweidéeng a travel ti
manyr maf®»0 nmisnhiitfets ofirde padmtguebdod a2 d5 @€ booking
o B0 mi nBuyt easdtdhien gc or r e s p o nodfi1 nt gh ec oper fofpiachipednotdse sna ¢ ©
overall ut i liistsyt 1omfot tbhk¢ Hld.es9% g h Aad o r, dihidghidys,

expected to prefer the new flexibleOfrenspect

-t

hdes i gms appsr oopnot ypossibility to design a flexib
user satisfaction and feasibility. Also, the

other aspects, ocfichenal tgrndadftis density

44Furt her research

Traveltime has been found being the most important factor in this sWetythere is no

knowledge of an acceptable length of detolifaus, more research is required investigating the
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length of detours that is still acceptable for oustrs The next iteration should thrive for an exact

guantification by using metric predictors goaissibly finding a sweet spot fdetours

Investigating the cause of the importance decline of information availability with age, is
anotherimportantareaof future research. Since information was provided via meaipifeelderly
people may not have felt as confident to access the informatioDiaks Bossini andMoreno
(2013) point out, elderly people experience several difficulties, if the applicatenstgproperly
designed for older people. Fortunately, there is growing awareness of the importance to design
mobile interfaces for elderly peopl®igazBossini & Moreno, 2013). Especially new mobility
systems should take these accessibility issues intouat and prevent them. Information
provision suitable for elderly people might equalize the interaction effect between information
availability and age, thereby providing the chance to increase public transport usage by providing

enough information.

Asdescribed 2intbkiecttitbnans #és wa s Il 1imited t o t
Quartiersbs8rsrngstemsearchreqgquesemgnts ngf tnawel f |
systiesmsa relatively  ,ydwng h&éxplsdruaddigseskar chsp
mobility systems are needed. In the 11ght of
not yet fully implemented 1into regular public
vehicle typelcattomagtendght be very 1nterestin
to try new mobility systems 1f the vehicles ar
considerations or curiosity. Al so,1 lfiutrt heys tree

mi g ht also find additi-eeamadl 1 durdedgreusl caaxr€ e pub moaog
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Mobility systems associated with more futuris

of private transport users.

Taken toadgetshteurd,y tehxt ends o utp rkenfoewleendcgees ooff
that are inherent to fl@wnabliemobdhae rdyft Btdihsit ¢ sm:
thesis are particadntrdiyededewvahopicoft £d mbsich np
mobility systems. However, this study provides

young fielamadyrgeseatrichns remain to be answer :
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Appemddi x

The inOoastmed ¢he focus group participants

Deutsches Zertrum
Einwilligungserkldrung DLR fﬂ;mﬁ:mkﬂquahrteﬂ
I alar Halm Larmeinschaft

Inwtiturt fir Varkehsssyshartachniik

Mame, Vormame:

Ich erkldre, dass ich die und diese Einwilligungserklarung zur wissenschaftlichen
Studie

,Mobhilititsbefragung im landlichen Raum*
erhalten habe.

1. lch wurde far mich ausreichend schriftlich Ober die Untersuchung informiert. Ich erklare,
dass ich freiwillig an der Befragung teilnehme und meine Teilnahme zu jeder gewiinschten
Zeit beenden kann.

2. Mir ist bekannt, dass die erhobenen Daten anonymisiert und in elektronischer Form
gespeichert werden, so dass fiir externe Personen nicht zu erkennen ist, welcher
Teilnehmer welche Daten geliefert hat. Die Daten kénnen im Rahmen wissenschaftlicher
Forschungsvorhaben ausgewertet werden.

3. lch bin damit einverstanden, dass die im Rahmen der wissenschaftlichen Untersuchung
tiber mich erhobenen Daten ausgewertet werden.

4. lch bin dardber informiert wurden, dass Video- und Fotoaufnahmen von mir gemacht
werden. Ich weil}, dass wenn ich nicht abgebildet sein michte, ich dies der Workshopleiterin
mitteilen kann.

5. Es gibt keine richtigen oder falschen Antworten wahrend der Fokusgruppe. Das Ziel ist es,
viele verschiedene Meinungen und Standpunkte von den Teilnehmern zu erfahren. Wir
erhoffen uns ehrliche Antworten, auch wenn lhre Meinung von der Mehrheit abweicht. Wir
bitten Sie, alle Aussagen der Teilnehmer vertraulich zu behandeln.

Ich habe diese Erklarung gelesen und verstanden.

. den
(Ort) {Datum) {Unterschrift)

Das Original dieser Einwilligungserkldirung verbleibt beim DLR.
Eine Kopie wird dem Probanden auf Wunsch ausgehandigt.
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Appendi x B

Thegociodemograplioa qhes tfioemsaigroup partici

Soziodemografischer Fragebogen

Um die Ergebnisse des Workshops anschlieBend suswerten zw kdnnen, bendtigen wir sin pasr
Infermationen zu den Teilneshmern. Die Daten dienen ausschlieBlich esiner Analyse der
Reprasentativitat. 5ie werden anonym auszgewertet und vertraulich behandelt.

Geschlecht: o weiblich o mEnnlich
Altar: _ lskhre
Was ist lhre derzeitige berufliche Situation? o Wollzeit/ Teilzeit erwerbstitiz
0 in Ausbildung (Schiler, Student, etc.)
o nicht erwerbstatig / im Ruhestand
5ind Sie im Besitz eines Fuhrerscheins? ola o Mein
Besitzen Sie in lhrem Haushalt ein Auto? ola o Mein
5ind Sie im Besitz einer OPNV-Zeitkarte (z.B. Semesterticket, Monatsticket)? ola o Mein
5ind Sie aufgrund gesundheitlicher Problemes in lhrer Mobilitit singeschrinkt? ola o Mein

Wie hiufig benutzen Sie die folgenden Verkehrsmittel for ihre alltdglichen Wesge Gber 1 km Langa?

[fast) tiglich An 1 bis 3 Tagen | An 1 bis 3 Tagen Zeltener als Nie cder fast

pro Waoche im Maonat monatlich nig

a 1 2 3 4 5
Fahim

E 1 2 3 4 5

Straften-
L bashn
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h e

Uhrzeit

Montag

Dienstag

Mittwoch

Donnerstag

Freitag

Samstag

Sonntag

07:.00

09:00

11:00

13:00

15:00

17:00

19:00

21:.00

23:00

f ocu:
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Flyer for the focus group

Workshop fiir Forschungsprojekt
zur Nutzung von Verkehrsmitteln

E®miHE § =

Diskutieren Sie mit!

Liebe Braunschweiger und Braunschweigerinnen,

Fur ein Forschungsprojekt suchen wir Teilnehmer, um in einem 2- bis 3-stindigen Workshop dber Fragen
der Mobilitit und der Nutzung werschiedener Verkehrsmittel zu diskutieren.

Wir interessieren uns dabei fir die susschlaggebenden Beweggriinde, ein Verkehrsmittel zu nutzen oder
nicht zu nutzen. Der Warkshop wird von einer Psychologiestudentin der Universitdt Twente mit
Unterstiitzung siner Doktorandin des Deutschen Zentrums filr Luft- und Raumfahrt, Institut fir
Verkehrssystemtechnik durchgefihrt.

Gesucht werden fur den Workshop 12 bis 16 Teilnehmer jeglichen Alters und Geschlechts. Um maglichst
unterschiedliche Bedirfnisse und Anforderungen an Mobilitét im Workshop diskutieren zu konnen,
m&chten wir besonders auch Menschen, die in ikrer Mobilitat eingeschrinkt sind, herzlich zum
Workshop einladen.

Fur die Verpflegung mit Getrénken und Snacks wird gesorgt.
Eine Aufwandsentschidigung kann nicht gezahlt werden.

Datum: Donnerstag, 23. Marz
Uhrzeit: 16:30—19:00 Uhr
Ort: Deutsches Zentrum fir Luft- und Raumfahrt e\

Liliemthzlplatz 7
33108 Braunschyweig

Um Anmeldung wird gebeten!

Per E-Mail an zlexandra.koenig@dir.de oder telefonisch unter 05312953576,

Wielen Dank fir Ihr Interesss,
Tabez Bonus & Alexandra Konig
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Appendix D

The R code of the data analysis.

#data preparation

D TB_18 <
haven:: read_sav ( "finaleDatenstruktur_N_521 unlabeled.sav" )
save(D_TB_18, fle= "D _TB_18.Rda")

load ("D_TB_18.Rda")
sample_n(D_TB_18, 12)

#shift age
min(D_TB_18%age, na.rm = T)

Ageshft< - (D_TB_18%age - 18)
min(Ageshft, na.rm= T)

#data exploration

D TB 18 %>%

dplyr:: select (STR, ASC, RES, Fare, traveltime, Info, shftdeparture, walking
distance, bookingperiod) %>%

sample_n(12)

## associations  among person predictors
#ggpairs:
D TB 181 < na.omit (D_TB_18)

min(D_TB_181%age, na.rm = T) ### use this to shift the variable

Ageshftl < - (D_TB_181%age - 18)
min(Ageshftl, narm= T)

D _TB_181%gender <- as.factor (D_TB_181%gender)

D_TB_181%userpub <- as.factor (D_TB_181%userpub)
D_TB_181%carpossibility < - as.factor (D_TB_18l$carpossibility)
D_TB_181%education < - as.factor (D_TB_181%$education)
D_TB_181%$ScenarioDoc <- as.factor (D_TB_181$ScenarioDoc)
D_TB_181%$mobilityimpairment< - as.factor (D_TB_181$mobilityimpairment)

D_TB_181 %>%

dplyr:: select (gender, age, education, userp ub, carpossibility) %>%
GGally:: ggpairs (
upper = list (continuous= "cor" , combo = "box no facet" , discrete =

ar', na= "na"),
lower= list (combo=wrap( “facethist” , binwidth= 1)),

"facetb

60
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axisLabels =  c¢("show"),

columnLabels = c("gender" , "age", "education" , "pubtransportusage" , "carp
resent" ),

cardinality_threshold = 3)

#VIF

fit4 < - ImM(RES~ASC +Fare + walkingdistance + bookingperiod +  shftdeparture +
traveltime + Info + userpub + ScenarioDoc + Ageshft+ gender + mobilityimpai

rment + education + carpossibility, data= D_TB_18)

car:: vif (fit4)

#Conjoint analysis: model selection

clogout< - clogit (RES~ASC +Fare2.5 + Fare3.0 + Fare3.5 + walkingdistanceO +
walkingdistance300 + bookingperiod5 +  bookingperiod10 +
shftdeparture0O + shftdeparturel0 + traveltimel0 +
traveltime20 + Infonone +  Infofew +
Fare:userpub + walkingdistance:userpub +
bookingperiod:userpub + shftdeparture:userpub +
traveltime:userpub + Info:userpub +
Fare:ScenarioDoc +  walkingdistance:ScenarioDoc +
bookingperiod:ScenarioDoc + shftdeparture:ScenarioDoc +
traveltime:ScenarioDoc + Info:ScenarioDoc +
Fare:age + walkingdistance:age + bookingperiod:age +
shftdeparture:age + traveltime:age + Info:age +
Fare:gender + walkingdistance:gender +
bookingperiod:gender + shftdeparture:gender +
traveltime:gender + Info:gender +
walkingdistance:mobilityimpairment + Fare:education +
Fare:carpossi bility + walkingdistance:carpossibility +
bookingperiod:carpossibility +
shftdeparture:carpossibility + traveltime:carpossibility
+ Info:carpossibility +
strata (STR), data= D_TB_18)

AIC1 <- gofm(clogout)$AIC

K1 <- gofm(clogout)$K

AICcl <- AICL1+ (2*K1M2+2*K1)/( 521-K1-1)
AlCcl

#exclude: traveltime:carpossibility

clogout2 < - clogit (RES~ASC +Fare2.5 + Fare3.0 + Fare3.5 + walkingdistanceO +
walkingdistance300 + bookingperiod5 +  bookingperiod10 +
shftdepartureQ + shftdeparturel0 + traveltimel0 +
traveltime20 + Infonone +  Infofew +
Fare:userpub + walkingdist ance:userpub +
bookingperiod:userpub + shftdeparture:userpub +
traveltime:userpub + Info:userpub +
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Fare:ScenarioDoc +  walkingdistance:ScenarioDoc +
bookingperiod:ScenarioDoc + shftdeparture:ScenarioDoc +
traveltime:ScenarioDoc + Info:ScenarioDoc +

Fare:age + walkingdistance:age + bookingperiod:age +
shftdeparture:age + traveltime:a ge+ Info:age +
Fare:gender + walkingdistance:gender +
bookingperiod:gender + shftdeparture:gender +
traveltime:gender + Info:gender +
walkingdistance:mobilityimpairment + Fare:education +
Fare:carpossibility + walkingdistance:carpossibility +
bookingperiod:carpossibility +

shftdeparture:carpossibility + Info:carpossibility +
strata (STR), data= D_TB 18)

AIC2 <- gofm(clogout2)$AIC

K2 <- gofm(clogout2)$K

AICc2 <- AIC2 + (2*K272+2*K2)/( 521- K2- 1)
AlCc2

#exclude: Info:userpub

clogout3 < - clogit (RES~ASC +Fare2.5 + Fare3.0 + Fare3.5 + walkingdistanceO +
walkingdistance300 + bookingperiod5 +  bookingperiod10 +
shftdeparture0O + shftdeparturel0 + traveltimel0 +
traveltime20 + Infonone +  Infofew +
Fare:us erpub + walkingdistance:userpub +
bookingperiod:userpub + shftdeparture:userpub +
traveltime:userpub + Fare:ScenarioDoc +
walkingdistance:ScenarioDoc + bookingperiod:ScenarioDoc +
shftdeparture:ScenarioDoc + traveltime:ScenarioDoc +
Info:ScenarioDoc ~ + Fare:age + walkingdistance:age +
bookingperiod:age + shftdeparture:age + traveltime:age +
Info:age + Fare:gender + walkingdistance:gender +
bookingperiod:gender + shftdeparture:gender +
traveltime:gender + Info:gender +
walkingdistance:mobilityimpa irment + Fare:education +
Fare:carpossibility + walkingdistance:carpossibility +
bookingperiod:carpossibility +
shftdeparture:carpossibility + Info:carpossibility +
strata (STR), data= D_TB 18)

AIC3 <- gofm(clogout3)$AIC

K3 <- gofm(clogout3)$K

AICc3 <- AIC3+ (2*K372+2*K3)/( 521-K3 1)
AlCc3

#exclude: Fare:carpossibility

clogoutd < - clogit (RES~ASC +Fare2.5 + Fare3.0 + Fare3.5 + walkingdistanceO
walkingdistance300 + bookingperiod5 +  bookingperiod10 +
shftdepartureO + shftdeparturel0 + traveltimel0 +
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traveltime20 + Infonone + Infofew +  Fare:userpub +
walkingdistance:userpub + bookingperiod:userpub +
shftdeparture:userpub + traveltime:userpub +
Fare:ScenarioDoc +  walkingdistance:ScenarioDoc +
bookingperiod:ScenarioDoc + shftdepa rture:ScenarioDoc +
traveltime:ScenarioDoc + Info:ScenarioDoc +

Fare:age + walkingdistance:age + bookingperiod:age +
shftdeparture:age + traveltime:age + Info:age +
Fare:g ender + walkingdistance:gender +
bookingperiod:gender + shftdeparture:gender +
traveltime:gender + Info:gender +
walkingdistance:mobilityimpairment + Fare:education +
walkingdistance:carpossibility +

bookingperiod:carpossibility +

shftdeparture:carpossibility + Info:carpossibility +
strata (STR), data= D_TB 18)

AIC4 <- gofm(clogout4)$AIC

K4 <- gofm(clogout4)$K

AICc4 <- AICA + (2*K4r2+2*K4)/( 521- K4 1)
AlCc4

#exclude: walkingdistance:carpossibility

clogout5 < - clogit (RES~ASC +Fare2.5 + Fare3.0 + Fare3.5 + walkingdistanceO +
walkingdistance300 + bookingperiod5 +  bookingperiod10 +
shftdeparture0O + shftdeparturel0 + traveltimel0 +
traveltime20 + Infonone + Infofew + Fare:userpub +
walkin gdistance:userpub + bookingperiod:userpub +
shftdeparture:userpub + traveltime:userpub +
Fare:ScenarioDoc +  walkingdistance:ScenarioDoc +
bookingperiod:ScenarioDoc + shftdeparture:ScenarioDoc +
traveltime:ScenarioDoc + Info:ScenarioDoc +
Fare:age + walkingdistance:age + bookingperiod:age +
shftdeparture:age + traveltime:age + Info:age +
Fare:gender + walkingdistance:gender +
bookingperiod:gender + shftdeparture:gender +

traveltime:gender + Info:gender +
walkingdistance:mobilityimpairment + Fare:education +
bookingperiod:carpossibility +

shftdeparture:carpossibility + Info:carpossibility +

strata (STR), data= D_TB 18)

AIC5 <- gofm(clogout5)$AIC

K5 <- gofm(clo gout5)$K

AICc5 <- AIC5 + (2*K5/2+2*K5)/( 521- K5 1)
AlCc5

#exclude: bookingperiod:carpossibility
clogout6 < - clogit (RES~ASC +Fare2.5 + Fare3.0 + Fare3.5 + walkingdistanceO +
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walkingdistance300 + bookingperiod5 +  bookingperiod10 +
shftdeparture0O + shftdeparturel0 + traveltimel0 +
traveltime20 + Infonone + Infofew +  Fare:userpub +
walkingdistance:userpub + bookingperiod:userpub +

shft departure:userpub + traveltime:userpub +
Fare:ScenarioDoc +  walkingdistance:ScenarioDoc +
bookingperiod:ScenarioDoc + shftdeparture:ScenarioDoc +
traveltime:ScenarioDoc + Info:ScenarioDo ¢ +

Fare:age + walkingdistance:age + bookingperiod:age +
shftdeparture:age + traveltime:age + Info:age +
Fare:gender + walkingdistance:gender +
bookingperiod:gender + shftdeparture:gender +

traveltime:gender + Info:gender +
walkingdistance:mobilityimpairment + Fare:education +
shftdeparture:carpossibility + Info:carpossibility +

strata (STR), data= D_TB 18)

AIC6 <- gofm(clogout6)$AIC

K6 <- gofm(clogout6)$K

AICC6 <- AIC6 + (2*K6"2+2*K6)/( 521-K6- 1)
AICc6

#exclude: shftdeparture:userpub

clogout7 < - clogit (RES~ASC +Fare2.5 + Fare3.0 + Fare3.5 + walkingdistanceO +
walkingdistance300 + bookingperiod5 +  bookingperiod10 +
shftdeparture0O + shftdeparturel0 + traveltimel0 +
traveltime20 + Infonone + Infofew +  Fare:userpub +
walkingdistance:userpub + bookingperiod:userpub +
traveltime:userpub + Fare:ScenarioDoc +
walkingdistance:ScenarioDoc + bookingperiod:ScenarioDoc +
shftdepartur e:ScenarioDoc + traveltime:ScenarioDoc +
Info:ScenarioDoc + Fare:age + walkingdistance:age +
bookingperiod:age + shftdeparture:age + traveltime:age +
Info:age +  Fare:gender + walkingdista nce:gender +
bookingperiod:gender + shftdeparture:gender +

traveltime:gender + Info:gender +
walkingdistance:mobilityimpairment + Fare:education +
shftdeparture:carpossibility + Info:carpossibility +

strata (STR), data= D_TB 18)

AIC7 <- gofm(clogout7)$AIC

K7 <- gofm(clogout7)$K

AICC7 <- AIC7 + (2*K772+2*K7)/( 521- K7- 1)
AlCc7

#exclude: Info:ScenarioDoc

clogout8 < - clogit (RES~ASC+ Fare2.5 + Fare3.0 + Fare3.5 + walkingdistanceO +
walkingdistance300 + bookingperiod5 +  bookingperiod10 +
shftdepartureO + shftdeparturel0 + traveltimel0 +
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traveltime20 + Infonone + Infofe w + Fare:userpub +
walkingdistance:userpub + bookingperiod:userpub +
traveltime:userpub + Fare:ScenarioDoc +
walkingdistance:ScenarioDoc + bookingperiod:ScenarioDoc +
shftdeparture:ScenarioDoc + traveltime:ScenarioDoc +
Fare:age + walkingdistance:age + bookingperiod:age +
shftdeparture:age + traveltime:age + Info:age +
Fare:gender + walkingdistance:gender +

bookingperiod:gender + shftdeparture:gender +

traveltime:gender + Info:gender +
walkingdistance:mobilityimpairment + Fare:education +
shftdeparture:carpossibility + Info:carpossibility +

strata (STR), data= D_TB 18)

AIC8 <- gofm(clogout8)$AIC

K8 <- gofm(clogout8)$K

AICC8 <- AIC8 + (2*K8"2+2*K8)/( 521-K8- 1)
AlCc8

#exclude: Fare:gender

clogout9 < - clogit (RES~ASC +Fare2.5 + Fare3.0 + Fare3.5 + walkingdistanceO +
walkingdistance300 + bookingperiod5 +  bookingperiod10 +
shftdeparture0O + shftdeparturel0 + traveltimel0 +
traveltime20 + Infonone + Infofew + Fare:userpub +
walkingdistance:userpub + bookingperiod:userpub +
traveltime:userpub + Fare:ScenarioDoc +
walkingdistance:ScenarioDoc + bookingperiod:Scen arioDoc +
shftdeparture:ScenarioDoc + traveltime:ScenarioDoc +
Fare:age + walkingdistance:age + bookingperiod:age +
shftdeparture:age + traveltime:age + Info:age +
walkingdistance:gender + bookingperiod:gender +
shftdeparture:gender + traveltime:gender + Info:gender +
walkingdistance:mobilityimpairment + Fare:education +
shftdeparture:carpossibility + Info:carpossibility +
strata (STR), data= D_TB_18)

AIC9 <- gofm(clogout9)$AIC

K9 <- gofm(clogout9)$K

AICcO <- AICO + (2*K9M2+2*K9)/( 521-K9 1)
AlCc9

#exclude: bookingperiod:gender

clogoutl0 < - clogit (RES~ASC +Fare2.5 + Fare3.0 + Fare3.5 + walkingdistance0O
+ walkingdistance300 + bookingperiod5 +  bookingperiod10 +
shftdeparture0O + shftdeparturel0 + traveltimel0 +

traveltime20 + Infonone + Infofew +  Fare:userpub +
walkingdistance:userpub + bookingperiod:userpub +
traveltime:userpub + Fare:ScenarioDoc +

walkingdistance:ScenarioDoc + bookingperiod:ScenarioDoc +
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shftdeparture:ScenarioDoc + traveltime:ScenarioDoc +
Fare:age + walkingdistance:age + bookingperiod:age +
shftdeparture:age + traveltime:age + Info:age +
walkingdistance:gender + shftdepartur e:gender +
traveltime:gender + Info:gender +
walkingdistance:mobilityimpairment + Fare:education +
shftdeparture:carpossibility + Info:carpossibility +

strata (STR), data= D_TB_18)

AIC10 <- gofm(clogout10)$AIC

K10 <- gofm(clogout10)$K

AICc10 <- AIC10+ (2*K1072+2*K10)/( 521- K10 1)
AlCcl0

#exclude: traveltime:gender

clogoutll < - clogit (RES~ASC +Fare2.5 + Fare3.0 + Fare3.5 + walkingdistanceO
+ wal kingdistance300 + bookingperiod5 +  bookingperiod10 +
shftdepartureQ + shftdeparture10 + traveltimel0 +
traveltime20 + Infonone + Infofew + Fare:userpub +
walkingdistance:userpub + bookingperiod:userpub +
traveltime:userpub + Fare:ScenarioDoc +
walkingdistance:ScenarioDoc + bookingperiod:ScenarioDoc +
shftdeparture:ScenarioDoc + traveltime:ScenarioDoc +
Fare:age + walkingdistance:age + bookingperiod:age +
shftdeparture:age + traveltime:age + Info:age +
walkingdistance:gender + shftdeparture:gender +
Info:gender  + walkingdistance:mobilityimpairment +
Fare:education + shftdeparture:carpossibility +
Info:carpossibility +
strata (STR), data= D_TB 18)

AIC11 <- gofm(clogout11)$AIC

K11 <- gof n{clogout11)$K

AICcll <- AIC11+ (2*K1172+2*K11)/( 521- K11- 1)
AlCcll

#exclude: walkingdistance:userpub

clogoutl2 < - clogit (RES~ASC +Fare2.5 + Fare3.0 + Fare3.5 + walkingdistanceO
+ walkingdistance300 + bookingperiod5 +  bookingperiod10 +
shftdepartureQ + shftdeparturel0 + traveltimel0 +
traveltime20 + Infonone + Infofew + Fare:userpub +
bookingperiod:userpub + traveltime:userpub +
Fare: ScenarioDoc + walkingdistance:ScenarioDoc +
bookingperiod:ScenarioDoc + shftdeparture:ScenarioDoc +
traveltime:ScenarioDoc + Fare:age + walkingdistance:age +
bookingperiod:age + shftdepart ure:age + traveltime:age +
Info:age +  walkingdistance:gender + shftdeparture:gender
+ Info:gender + walkingdistance:mobilityimpairment +
Fare:education + shftdeparture:carpossibility +
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Info:carpossibility +
strata (STR), data= D_TB_18)

AIC12 <- gofm(clogout12)$AIC

K12 <- gofm(clogout12)$K

AICC12 <- AIC12 + (2*K1272+2*K12)/( 521- K12 1)
AlCcl2

#exclude: bookingperiod:userpub

clogoutl3 < - cl ogit (RES~ASC +Fare2.5 + Fare3.0 + Fare3.5 + walkingdistance0O
+ walkingdistance300 + bookingperiod5 +  bookingperiod10 +
shftdepartureQ + shftdeparture10 + traveltimel0 +
traveltime20 + Infonone + Infofew +  Fare:userpub +
traveltime:userpub + Fare:ScenarioDoc +
walkingdistance:ScenarioDoc + bookingperiod:ScenarioDoc +
shftdeparture:ScenarioDoc + traveltime:S  cenarioDoc +
Fare:age + walkingdistance:age + bookingperiod:age +
shftdeparture:age + traveltime:age + Info:age +
walkingdistance:gender + shftdeparture:gender +
| nfo:gender +  walkingdistance:mobilityimpairment +
Fare:education + shftdeparture:carpossibility +
Info:carpossibility +
strata (STR), data= D_TB_18)

AIC13 <- gofm(clogout13)$AIC

K13 <- gofm(clogoutl13)$K

AlCc13 <- AIC13+ (2*K1322+2*K13)/( 521-K13 1)
AlCcl3

#exclude: Fare:age

clogoutl4 < - clogit (RES~ASC +Fare2.5 + Fare3.0 + Fare3.5 + walkingdistanceO
+ walkingdistance300 + bookingperiod5 +  bookingperiod10 +
shftdepartureQ + shftdeparture10 + traveltimel0 +
traveltime20 + Infonone + Infofew +  Fare:userpub +
traveltime:userpub + Fare:ScenarioDoc +
walkingdis tance:ScenarioDoc +  bookingperiod:ScenarioDoc +
shftdeparture:ScenarioDoc + traveltime:ScenarioDoc +
walkingdistance:age + bookingperiod:age +
shftdeparture:age + traveltime:age + Info:age +
walkingdistance:gender + shftdeparture:gender +
Info:gender + walkingdistance:mobilityimpairment +
Fare:education + shftdeparture:carpossibility +
Info:carpossibility +
strata (STR), data= D_TB_18)

AIC14 <- gofm(clogout14)$AIC

K14 <- gofm(clogout14)$K

AICcl4 <- AIC14 + (2*K1472+2*K14)/( 521- K14 1)
AlCcl4
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#exclude: walkingdistance:gender

clogoutl5 < - clogit (RES~ASC +Fare2.5 + Fare3.0 + Fare3.5 + walkingdistanceO
+ walkingdistance300 + bookingperiod5 +  bookingperiod10 +
shftdepartureQ + shftdeparture10 + traveltimel0 +

traveltime20 + Infonone + Infofew +  Fare:userpub +
traveltime:userpub + Fare:ScenarioDoc +
walkingdistance:ScenarioDoc + bookingperiod:ScenarioDoc +
shftdeparture:ScenarioDoc + traveltime:ScenarioDoc +
walkingdistance:Ageshft + bookingperiod:Ageshft +
shftdeparture:Ageshft + traveltime:Ageshft + Info:Ageshft
+ shftdeparture:gender + Info:gender +
walkingdistance:mobilityimpair ment + Fare:education +
shftdeparture:carpossibility + Info:carpossibility +

strata (STR), data= D_TB_18)

AIC15 <- gofm(clogoutl5)$AIC

K15 <- gofm(clogoutl5)$K

AICcl5 <- AIC15+ (2*K1572+2*K15)/( 521- K15 1)
AlCcl15

#exclude: shftdeparture:gender

clogoutl6 < - clogit (RES~ASC +Fare2.5 + Fare3.0 + Fare3.5 + walkingdistance0O
+ walkingdistance300 + bookingperiod5 +  bookingperiod10 +
shftdepartureQ + shftdeparture10 + traveltimel0 +
traveltime20 + Infonone + Infofew +  Fare:userpub +
traveltime:userpub + Fare:ScenarioDoc +
walkingdistance:ScenarioDoc + bookingperiod:ScenarioDoc +
shftdeparture:ScenarioDoc + traveltime:ScenarioDoc +
walkingdistance:Ageshft + bookingperiod:Ageshft +
shftdeparture:Ageshft + traveltime:Ageshft + Info:Ageshft
+ Info:gen der + walkingdistance:mobilityimpairment +
Fare:education + shftdeparture:carpossibility +
Info:carpossibility +
strata (STR), data= D_TB 18)

AIC16 <- gofm(clogout16)$AIC

K16 <- gof n{clogout16)$K

AICcl6 <- AIC15+ (2*K1672+2*K16)/( 521- K16 1)
AlCcl6

#exclude shftdeparture:Automéglichkeit -> Final

clogoutl7 < - clogit (RES~ASC +Fare2.5 + Fare3.0 + Fare3.5 + walkingdistanceO
+ walkingdistance300 + bookingperiod5 +  bookingperiod10 +
shftdepartureQ + shftdeparturel0 + traveltimel0 +
traveltime20 + Infonone + Infofew + Fare:userpub +
traveltime:userpub + Fare:ScenarioDoc +
walkingdistance:ScenarioDoc + shftdeparture:ScenarioDoc +
traveltime:ScenarioDoc + bookingperiod:ScenarioDoc +
bookingperiod:Ageshft + shftdeparture:Ageshft +

68
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walkingdistance:A geshft + Info:Ageshft +
traveltime:Ageshft + Info:gender +
walkingdistance:mobilityimpairment + Fare:education +
Info:carpossibility +
strata (STR), data= D_TB18)

AIC17 <- gofm(clogout17)$AIC

K17 <- gofm(clogoutl17)$K

AlCcl7 <- AIC17 + (2*K1772+2*K17)/( 521-K17-1)

AlCcl7

## [1] 20392.74

#do not exclude: shftdeparture:gender, traveltime:ScenarioDoc, ScenarioDoc:bo
okingperiod, Fare:ScenarioDoc, Info:carpossibility,
#shftdeparture:carpossibility, Info:gender + bookingperiod:age + shftdepartur
e:age + traveltime:age + Fare:userpub + traveltime:userpub

#final model

clogoutfin< - clogit (RES~ASC +Fare2.5 + Fare3.0 + Fare3.5 + walkingdistanceO
+ walkingdistance300 + bookingperiod5 +  bookingperiod10 +
shftdepartureQ + shftdeparture10 + traveltimel0 +
traveltime20 + Infonone + Infofew + Fare:userpub +
traveltime:userpub + Fare:ScenarioDoc +
walkingdistance:ScenarioDoc + shftdeparture:ScenarioDoc +
traveltime:ScenarioDoc + bookingperiod:S cenarioDoc +
bookingperiod:Ageshft + shftdeparture:Ageshft +
walkingdistance:Ageshft + Info:Ageshft +
traveltime:Ageshft + Info:gender +
walkingdistan ce:mobilityimpairment + Fare:education +
Info:carpossibility +
strata (STR), data= D_TB 18)

summaryclogoutfin)

#alpha correction according to Bonferroni
#1-(0.05/24) = 0.9979167
exp( confint.default (clogoutfin, leve | = 0.9979167))

#preferences of 60-year-old man
min(D_TB_18%age, na.rm = T)

Ageshfté0 < - (D_TB_18%age - 60)
min(Ageshfté0, na.rm= T)

clogoutfin60 < - clogit (RES~ASC +Fare2.5 + Fare3.0 + Fare3.5 +
walkingdistanceO + walkingdistance300 + bookingperiod5 +
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bookingperiod10 +  shftdeparture0O + shftdeparturel10 +
traveltimel0 + traveltime20 + Infonone +  Infofew +
Fare:userpub + traveltime:userpub + Fare:Scenario Doc +
walkingdistance:ScenarioDoc + shftdeparture:ScenarioDoc +
traveltime:ScenarioDoc + bookingperiod:ScenarioDoc +
bookingperiod:Ageshft60 + shftdeparture:Ageshft60 +
walkingdistance:Ageshft60 + Info:Ageshft60 +
traveltime:Ageshft60 + Info:gender +
walkingdistance:mobilityimpairment + Fare:education +
Info:carpossibility +
strat a(STR), data= D_TB_18)

clogoutfin60





