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Barcelona taxi drivers prepare legal battle Ta P S S e TAXI DRIVERS PROTEST AGAINST UBER IN THE
against Uber and Cabify = U T ey * o) HAGUE |
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London's transport chiefs announced plans on Wednesday to tighten control on private hire vehicles (PHV), a move that could hit app-
based ride-hailing firms such as Uber.

The Telegraph, 2015 |
NL Times, 2019

VIEWFINDER: TAXI DRIVERS Uber protests sweep Europe
PROTEST AGAINST UBER IN MEXICO

Traffic chaos blights Europe as licensed cabbies seek to ban Uber app

Global News at 5:30 = g
Toronto cab drivers say playing fiember still not ‘fevel’
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Toronto cab drivers say playing field with Uber
still not ‘level’

Global News, 2017 Pacific Standard The Telegraph, 2014
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Credit: https://canadianobligation.weebly.com/blog/uber-
protesting-toronto-taxi-drivers-block-traffic-downtown
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Data

Credit: https://www.cnet.com/news/uber-will-reportedly- Credit: http://tts2016.ca/en/index.php
let-riders-drivers-record-audio-of-trips-for-safety/

SRR ortatontamorroy Porato  Credit INR0,2019.
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Travel

times

Transportation Tomorrow Survey
(TTS)
~ 5% of the GTHA
* Household-based
 Dalily travel diary

1996 2001 2006 2011 2016
TTS TTS TTS TTS TTS

Uber Trip Data
through the City of Toronto
* Pick-up/drop-off times & dates
 Distance traveled
« Service type
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Analyses

Fall 2016 Uber & 2016 TTS

 Trip pattern comparison analysis:
» Spatiotemporal

* Trip length (f& )
TTS between 1996 & 2016

* Taxi time-series analysis: Taxi Users & Trips
« Attributes of taxi users [1996-2016]

 Trip patterns

Survey vs Actual

Uber Trips

2016 TTS

« Subsample comparison analysis:
« Survey population / trip-making population / Uber users / taxi users

« Persona analysis: _
.. User Profiles
 Decision trees
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Methods

Homogenelity
predicted class label « e Determined based

predicted probability / s on purity/impurity

" e.g., entropy, Gini
iIndex, Chi square,
etc.

Decision Trees Variable Importance

e Supervised machine | « Evaluating the impact of
learning algorithms Feature selection each variable on the

o “ i outcome
Use_ _re(?urs,‘,lve o Avoid overfitting!
partitioning” heuristic  Random forests

= Permutation importance
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Survey vs Actual Uber Trips
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Survey vs Actual Uber Trips (1/2)

Hourly Trip Frequency Distributions
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(2/2)
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Survey vs Actual Uber Tr
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Taxi Users & Trips [1996-2016]}

Attribute
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Taxi Users & Trips [1996-2016] (1/5)
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Taxi Users & Trips [1996-2016] (2/5)

Driver's License Ownership
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Taxi Users & Trips [1996-2016] (3/5)
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Taxi Users & Trips [1996-2016] (4/5)

A 1 == 1
i Auto Ownership ' i Activity Purpose !
I I ! I
11.00- ! 11.00- i
1 ! 1
I I ! I
I I ! I
I I ! I
1 ! 1 i
: P !
1 0.75- ] 10.75- :
i . :
I 1 ! I
1 ! 1 i
; L :
: 0.50- : EO.SD* :
I
i i ! I
I I ! I
I I ! I
1 ! 1 i
I H 1 1
10.25- 1
0.25 i : !
I 1 ! I
I I ! I
I I ! I
! P !
I .
1 0.00 1
i 0.00 i I | | | | | :
: TTS1996 TTS2001 TTS2006 TTS2011 TTS2016 ! | TT819% TTs2001 1152006 Trs20t 1152016 i
! 1 ] Survey i
! Survey i I i
1 ! 1
! ! 1 o I Daycare M First_Work B Marketing/Shopping ™ Second/Subsequent_School }
L AutoOwnership ™ 0 W 1 W 2 W 3 | 4+ ! ! ActivityPurpose First_School M Home B Other [T Second/Subsequent_Work i

UNIVERSITY OF TORONTO

”‘_ FACULTY ofF APPLIED SCIENCE &« ENGINEERING

Transportation Research Institute



Taxi Users & Trips [1996-2016] (5/5)
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User Profiles
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Younger people

User Profiles (1/5)

Age Frequency Distributions
J auency Tech-savvy?

4.5%-
Smartphones?
4.0%-
3:5% Uber:
3.0%- Mode = 30
> ' Median = 33
S 2.5%- Mean = 35
>
£20%
1.5%- ‘vy Older people
1.0%- ..
Poor vision?
0.5%-
0.0%-

0 3 6 9 121518 21 24 27 30 33 36 39 42 45 48 51 54 57 60 63 66 69 72 75 78 81 84 87 90 93 96 99 _
Age Reluctant to change habits?

Sample Population Taxi_Users = Trip_Making Population = Uber_Users
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User Profiles (2/5)

 Both: Home & “Other”

‘  Uber > Taxi: Work

» Taxi > Uber: Shopping
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Importance of Variables

|
l l
User Profiles (3/5) o I
( ) : Residentiall.ocation - - :
202 : License - . :
maa (11,12, ..., 98} : o :
: HouseholdSize - I ,
{Downtown Toronto (PD1); ﬁ g Pass- || :
Neighboring PDs (PD2-6); g “Phlhlﬂ I |
Rest of Toronto (PD7-16); HHH ' etiere | :
MlSSlssauga (PD36); Others} | . !
|r ______ I S _\'T" \ : StudentStatus - :
I // .l WS, I  EmploymentStatus - I
! l _ |
| O I Sex - :
152 ! 0.0 0.1 0.2 0.3 0.4 0.5 0.6 |
0 ‘ . . _______ Wpotance 1
E {"Yes”, "No"} o 4 @ ©

' L)
{General Office, Clerical; Manufacturing, Construction, Trades; \"ﬁﬂl Y ‘mm _.51_.
Professional, Management, Technical;, Retall Sales and Service; Unemployed}
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a

Emily: 54 &
older, taxi
user.

B

Nick: 35 &
older, lives
outside the City
of Toronto but
not in
Mississauga,
taxi user.

User Profiles (5/5)

Taxi
0.392
0.5%
ResidentialLocation = Other{no]
Taxi
0.427
o, i1

[v=z]Occupation = G,0,P, S [nz]

Lu:ense N
Age> 21[nc] [ves] Occupation = G,S[no ]
Tam
0.469

[vez] Occupation = G,Qlne]  [=z] ResidentialLocation

= Otherlnz]

Taxi

Kyle: 35 & older, lives in the
City or in Mississauga, Is either
unemployed or works in a
sector other than “M”, taxi user.

Leonard: 35 &
younger, lives
outside the core
of the City
(outside PD1-6),
but not in
Mississauga,
owns a driver’s
license, is either
unemployed or
employed in
sector “P” or “M”,
Uber user.

Lorelai: 35 & younger, lives
In downtown Toronto, its
neighboring PDs, or in
Mississauga, Uber user.



Findings
* Representative Uber trips by the latest regional travel survey

« Strong stability in taxi user profile & trip patterns (20-year period)

 Different profiles of Uber & taxi users

* Pivotal Attributes: age & residential location

In general in the GTHA:
541> taxi
. 353, residing in downtown Toronto/surrounding areas/Mississauga = Uber
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* Relatively early days
Caveats of Uber in Toronto

| 3 | 3
- Weekend trip-making m M -
(missing!!!) ))- Fall 2016
i = —

Ll e e e e e e |

!
DIFFUSION OF INNOVATION

. |

« Behavior of the | o & |
visitors to the region e !
11 ' |

(not captured!!!) I o
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https://leadworklife.com/illustrations/diffusion-of-innovation/

» & 3
el W e
A
.
"
»

el

2
-
©
=
-
O
S

IONS

gozde.ozonder@mail.utoronto.ca
&
miller@ecf.utoronto.ca
FACULTY ofF APPLIED SCIENCE « ENGINEERING

Transportation Research Institure

UNIVERSITY OF TORONTO

D

Quest



