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Values shape Attitudes
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Use of transit can help improve the environment. ) e
I wouldn't mind walking a few minutes to get to my destination. =]

If my travel option is delayed, | want to know the cause and length of the delay. —@

| need to have the flexibility to make many trips during the day if necessary.

| 'would change my form of travel, if it would save me some time,
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| use the most convenient form of transportation regardless of cost. L (it o [ I.Dve t
® “l‘ _ _‘J'T!"‘W [ ong=

| avoid making certain trips at certain times because it is too stressful to make the trip
. 2 . : |,|I-ru|i|
| need to make trips to a wide variety of locations each week.
i D-Lw

| wiould be willing to pay more when | travel, if it would help the environment. &
| wiould switch to a different form of transportation, if it would help the environment. ]
| need to make trips according to a fixed schedule, |
| don’t mind taking a longer trip, if | could make productive use of my time when | travel. @
& | am usually in a hurry when | make a trip.
® Travel
=] | always take the fastest route to my destination, even if | have a cheaper alternative.  glone
@ I don't like to drive but it is usually the fastest way to get where | need to go.
& Having a stress-free trip is more important than reaching my destination quickly.
.Re||ab|||ty fid People who drive alone should pay more to help improve traffic congestion situation, Affordablllty
& I wouldn't mind the traffic congestion, if it was predictable from day-to-day,
.Wa|k|ng @ I don't mind delays as long as | am comfortable,
L ] | don't know how to reach my destination using public transportation,
[ ] | prefer to make trips alone because | like time to myself.
I':.nvironment - | would use another form of transportation, if | could afford it.
[ | am usually anxious and unsettled when traveling. Anxiety
1 2 3 4 5 6 7 8 9 10
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Confirmatory Factor Analysis
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Latent Factors

NS

Traveler Attitudes

Meed for Flexibility Sansitivity to Personal Dasire to Help the
Travel Experience Enviranment

Heed for Time Savings Insansitivity to Sensitivity
Transport Costs o Strass

N

Explanatory variables
(from factor analysis) (for mode choice analyses)

~_

7N

Decision variables
(for policy purposes)

NS

Factor™ ariable

Yariable Statements

Coefficient  Std Error_ 1wvalue
Factor One Deesire to help the environment
PAYENVIR I would be willing to pay more when I travel if it would help the environment, 1000
MODENVIR I would switch to a different form of transportation if it would help the environment. (1.949 0028 33,447
TRNENVIR Use of ransit can help improve the environment. 0.376 0018 200887
Factor Two Meed for timesavings
CHANGMOD I would change my form of wavel if it would save me some time. 10000
HURRY I am usually in a hurry when T make a wip. 0911 0023 39283
FASTEST I always take the fastest route to my destination even if [ have a cheaper alternative., 0,760 0,024 32044
MNOSTRESS Having a stress-free wip is more important than reaching my destination quickly. 1680 0030 22978
CROWDSOK I'll put up with crowds if it means I'll get to my destination quickly. 0.657 0020 32082
COMFORT I don’t mind delays as long as I am comfortable, 41511 0021 23,848
DLDRIVE I don™t like o drive, but it is usually the fastest way o ged where [ need w go. (418 0025 16,791
Factor Three MNeed for flexibility
VARIETY I need to make rips to a wide variety of locations each week. 1000
NEEDFLEX I need o have the fexibility w make many trips during the day il necessary. 0.841 0031 27.555
REGULAR Generally, I make the same types of trips at the same times of the day. 1489 0023 -21.654




Deriving Market Segments

o : Socio-economic &
Latent variables :
(e B
ng to pay more for environment \ FEISOEL e B &

experience NG kids

Switch modes to help environment _ Income < $50K

_ 1-vehicle
Use transit to improve environment Desire to help
environment 2+ workers
X

Comfortable walking near my destination

Drive

Would ride ferry but not bus Alone

| don’t like driving ¥
K / Environmental Environmental Traveler
Time Sensitivity Jll Time Sensitivity — Behavior

Less stressed More stressed

Carpool

Bus

Mode

Choices
BART

LRT

Market Segments =
erry
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Many consumers are very open to trying a
self-drivingcar

Attitudes towards CAVs

in a fully self-driving car

WHEN WiLL YOU dditional free time? b

BE ABLE TO BUY 200 Willingness to ride 58%

A DRIVERLESS CAR? e \Nfillingness to let kids ride 35%

FElectronics Eng

2030

Autonomous cars will be an
$87 billion dollar industry

~HESES Text/talk wi

o Sl Lo | 0 PRI Willingness to share 38%
Watcrls%ﬁlﬁfhrf“ " I e grecarie i Willingness to buy A4%
ﬁ;ﬁlﬂdeﬁm Willingness to pay 50%
Cost of AV features $4,000 to $10,000
. 12% (2025), 25% (2035), 50%
2030
e Adoption rates (2050)
| 2026 Arrival of CAVs 2019-2025
Re¢ad i ;:r:sa:.c:fog!r: P .
i e =l o Top 3 reasons to adopt INSUTETEE; SEUE, UME
| o et 21% savings
\ 2020 Safety, cybersecurity,

technology

be Level 2 - Strategy Analytics

9% of the cars on the road will ‘ Ma]or Concerns

Tecla Model 5 to be 90% autonomous

=) e . . . . .
S, 5% ofhe crs onne o e Millennials, transit riders, ride
2 - - Market segments hailers
Sources: Mercedes-Benz, GM News, Strategy Analytics, Automotive News, Nissan News, Navigant Research, Volvo News, Fehr & Feers, Lux Research, IH5 m OJ (8] rr-lo tOrS .



Customer feedback in a Mobllity-as-a-Service
(MaaS) future

°
whlm Monthly Plans  Aboutus News  Help

Whim covers all your journeys

r— How it works —
8. ﬁ 8 &
Publie Car City bike
Valid until
transport

Single e
a interface &
PP payment

Smartphone

o Choose how you want to travel

HELSINKI

= Current MaaS Packages — Offered Today
b4

Customer .. i
feedback e 1 -mmm
o 89. 100e 3]_7e . ‘
o Jmonth commitment and rade
e 1000 Jbde %500 — ¢+ 8000 whenever you e

T sasson fickal Whim points bovshingreul Whim points




Natural Language Processing

Information Retrieval Sentiment Analysis

Information Extraction

Docl
Doc 2
Doc 3

Machine Translation N atura I QuestionAnswering

Human: When was Apollo
Language -
Machine: First flight -
E AS201
February 26,
1966
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Sentiment Anal

Sentiment Analysis

Process of computationally
iIdentifying and categorizing
opinions expressed in a piece of
text, especially in order to .
determine customer's attitude
towards a particular topic, product,

Grg. Other Mon-healtheare (2] [ JournalistfMedia (1) | Researcher/Academic (1)

2 5
or service g -
10
SENTIMENT ANALYSIS
v 12:00 20. 5ep 12:00 2L, Sep 12:00 22, Sep 12:00
Positive tweets
Matthias @ - sew 22 +11 o

esp thanks to @AdrianLxM for the AAPS WF & #0penaPS

did | actually mentioned #AndriodAPS is so awesome ;) Th Milos again, great job! And

Patlent {62} J Org. Advecate/Support (14} Doctor (14} individual Other Healthcara (12) Org. Other Haalthcars (12) Indivicual Other Mon-healtheare (6) m

23, Sep 12:00 24, 5ep 12:00 25, 5ep 12:00 26, Sep

Negative tweets

Saskia Wolt @ - sep o2 +2 -6 a4
Bad graph day.... Though it's #0penAPS it still is #diabetes and unfortunately it's still
#thormones. Did | ever mention that | hate 'em!? ;) t.co/7TKLF2w3kn5

Clayton McCook, DVM @ - sep 20 =5 -5 o4

Individual Other Healthcare

#0penAPS crushed the Oklahoma State Fair today. Rides, animals, lemonade, funnel
cake: no problem. Love giving our girl her childhood back. t.co/tBBD2fKg|x

care ever.
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= Dana #¥hcsm #0penAPS @ - sep 24 9
Kz

- -
p
[
@oebendd hiWalfgang! So many great German mectups this week - awesome! )
#0penAPS @scottleibrand
NEGATIVE NEUTRAL POSITIVE
Miels Hartvig @ - sep s 9 o a5
Totally dissatisfied with the Good Job but | will expect a Brilliant effort guys! Loved He didr't. Do Anything. Automated super micro bolus thanks to amazing people, iot
service. Worst customer lot more in future. Your Work.

and open source. This is life changing #0penAPS Q‘_ J@: ,‘i‘ﬂ;’f}

Miels Hartvig @ - sep 72 L] o ao
@scottleibrand @0OpanAPS Protty sure we det dispensation to use Fiasp in the end of

e

ryanroby @ - sep 2o *3 -4 a1
Hey @MDT_Diabetes, when are you going to step up your open source game? Sadly
my wife is stuck with you be of ins. t.cof/CheqxDivEG

Kris @ - Sep25 43 -4 ao




Collaborative Filtering

Frequently Bought Together

——=  Price For All Three: $120.44
(Gt ol e o Cort) ( Acd ol shee o Wih st

Show availability and shipping details

[¥] This item: Data Mining: Practical Machine Learning Tools and Techniques, Third Edition (The Mergan Kaufm
Ian H. Witten Paperback $42.09

[¥ Data Mining: Concepts and Techniques, Third Edition {The Morgan Kaufmann Series in Data Management Sy
[¥] Mining the Social Web: Analyzing Data from Facebook, Twitter, LinkedIn, and Other Social Media Sites by M

Recommended for You

s& recommendations a{bEsEnn iLEms Yo own andE:)

All | New Releases | Coming Soen

A RCH IS0

a4

by Espen ). Aarseth (Auwg 6, 1597)
Average Customer Review: Jririrind = (D
In Stock

List Price: 52366

Price: §19.55 W Addtocan | Addto

29 ysed & new from ST00E2

g | TSR R L

- soded Hamlet an the Holodeok to your Snoopping Cart ams mone (F -gl;rl_ls:-

o BATH IR
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Collaborative Filtering

Similarity
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Challenges




e . .
 Avoid congestion

e Traveler feedback
« Machine learning

-

e LRTP, MTP, Conformity

e Travel surveys
 Econometric methods

Real-time
Within the hour

Long-term
15-30 years

13

-

Need for different forecasting frameworks

\  Plan trips using Maas

» Traveler preferences

: , e Machine learnin
Near achine lea g

Real-time
Same day
4
~
Short-term

5-15 years ' e EIR, MIS, Corridors

/e Attitudes towards modes
« Machine learning and econometric
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Collecting data on a ‘regular’ basis

Harnessing data from private

Traditional methods sector

» Expensive and intrusive * Ride haliling, car sharing, cell phone
trace data

Reliability: how accurate are
people’s responses?

» Perceptions vs behavior

Emotion detection from facial
expressions using Al

 Measures consumer’s engagement with
brands based on reactions

MaaS Providers « Alert driver when feeling drowsy (in self-
driving cars)

» Build user profile reflecting travel
behavior, preferences and
demographics

14 {a) angry (b) disappointed (c) laughing (d) surprised




Need to be “customer-centric”

» Affects VMT
* Impacts LU patterns
» Changes congestion ‘hotspots’

CAVs

Traveler * | ues
experience - Perceptions

* Affects transit
* Impacts vehicle availability
» Changes residential location

Sharing
economy
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