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Today’s presentatlon agenda

1. TfL Customer Experience Analytics

2. TfL Models Pk

3. Customer Experience Analytics Research



Transport for London: Our Purpose

‘Keep cities working and growing and make life better’
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TfL: Integrated body created in 2000 responsible A

for the Capital's transport system
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What our customers want

[ Understand what we stand for ]
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These principles guide the work that we do




London’s Big Data

46 million bus
journeys a week

25 million London
Underground
journeys a week

8.6 million people
rising to 10 million
people by 2030

London is ‘Big’, so our data is ‘Big’ too...



Data is gold dust

Data is at the centre of delivering
better urban transport:

« Open Data - Information that we
make freely available to power travel
information apps and other tools

- Big Data — The analysis of one or more
large data sets to reveal patterns or
trends and enable action to be taken




Sources of Big Data
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Follow @ TTLBusAleris

London Buses

Service information

= Social media Y
Oyster and Bus location
contactless cards data
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Inferring destination for bus trips

A customer taps an Oyster card
on the reader, which records the
location and time

Can we infer the exit point?
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Segme“‘ Bus events are recorded in the iBus system and we

can match this with our Oyster data




Where Is the next tap?
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From the location of the next
tap (if there is one), we can
infer where a customer
alights

If next trip begins at stop X, the
current segment is inferred to

end at stop A
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Using our Big Data tools

Time #H# HHE HHE THEE T S HHEE I I HHHE HHHE R R R TR THE HE HHEE TR HHE HHE HHHE R R R R

LEWISHAM CENTRE 0O 0 4 2 3 3 3
LOCKMEAD ROAD 2 0 5 4 3 6 4
THE SQUIRRELS 2 0 5 4 3 6 4
ST MARGARET'S CHURCH / BRANDRAM ROAD 2 0 5 4 3 6 5
BLACKHEATH HOSPITAL 2 1 6 4 3 7 5
BLACKHEATH STATION # 2 1 6 3 4 11 7
ROYAL PARADE 2 2 6 3 4 12 7
MONTPELIER ROW 2 2 6 3 5 12 7
ST GERMANS PLACE 2 2 6 3 5 12 9
STRATHEDEN ROAD / SHOOTERS HILL ROAD 2 2 6 3 7 14 11
BLACKHEATH/ ROYAL STANDARD 4 3 10 9 15 29 23
KIRKSIDE ROAD 4 6 11 11 15 33 26
WESTCOMBE PARK STATION # 4 7 12 11 16 33 26
WESTERDALE ROAD 4 7 12 11 16 32 27
SAINSBURY'S AT GREENWICH PENINSULA 5 7 16 16 18 30 43
ODEON CINEMA 5 8 15 16 19 29 46
MILLENNIUM VILLAGE SOUTH 5 8 15 18 19 29 47
MILLENNIUM VILLAGE / OVAL SQUARE 5 8 16 19 18 34 48
NORTH GREENWICH STATION <> 8 8 2 8 15 7 8
BOORD STREET 8 7 2 8 14 7 8
BLACKWALL LANE 8 8 38 8 14 7 8
MORDEN WHARF ROAD 8 8 8 8 14 7 9
BLACKWALL TUNNEL / EAST INDIA DOCK ROAD 8 6 38 7 12 7 6
ANDREW STREET 9 6 38 7 12 7 6
ST LEONARD'S WHARF 9 6 4 9 13 5 11
COVENTRY CROSS ESTATE 9 7 4 10 13 5 12
BROMLEY BY BOW STATION <> 5 6 4 7 12 4 9
GRACE STREET 5 6 4 7 12 4 9
BOW INTERCHANGE 5 5 2 6 9 4 7
MARSHGATE LANE 4 5 2 6 8 4 7
WARTON ROAD 4 6 9 9 15 10 9
STRATFORD HIGH ST STN [DLR] / CARPENTERS ROAD 4 6 10 10 16 9 7
STRATFORD BUS STATION <> # [DLR] 0O 0 O 0 O 0
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We use our analysis to monitor
congestion so that we can tailor
our bus services where needed

We also use this for our bus

route groupings so we can

design good transfer points
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Case Study: Major bridge closure

« Summer 2014: Wandsworth Borough
Council had to close Putney Bridge
for emergency repair work.

« Bus services had to stop either side of
bridge. People could walk or cycle
across.

« We used Oyster taps and iBus location
data to predict how many bus
passengers affected




Analytics in Action — Putney
Bridge

« Approx 40,000 unique Oyster made

Wandsworth Council’s 111,000 bus journeys a week that
Putney Bridge closure the bridge

Bus transfer card

¢ Roughly half of these journeys started
or ended very close to the bridge, so

le. TRANSPORT transfer necessary.
MAYOR OF LONDON FOR LONDON

EVERY JOURNEY MATTERS

« 56,000 journeys crossed the bridge in the middle of a trip. These would
require two bus trips, one either side of the bridge

« Result: arranged to offer transfer facilities so that customers would not
be charged twice

« Sent targeted emails to provide customers with information about
alternative routes to minimise the impact




Case Study: Automated fare refunds

Sometimes things go wrong and we refund fares

Revenue collection l

Operational issues or
customer mistakes

Automated refunds Pattern matching




Case Study: Customer Segmentation at
Stations

BakerStreet-Cluster Sizes

Cluster Description Median Start Journeys / Ratio unique # of # of Cluster
Time travelled stations / days Regular Irregular Sample Size
day travelled Days DEVA]

Regular Frequent

08:11 25 0.7 11.6 4.6 36%
User

5 Occasional User 12:53 1.9 1.3 2.5 3.6 30%

(Resident)

3 Irregular Frequent 11:50 26 0.9 4.1 12.1 18%
User

4 Occasional User 11:01 3.4 3.1 1.9 2.0 16%

(Visitor)

Our analysis of journey records helps us understand the
types of customers who use our stations. This helps us plan
ticket facilities, signage and commercial offering.




Case Study: Influencing travel demand

Analysis of travel patterns helps customers with flexibility

Leaflet

New or occasional customer

at Mile End?

If you don't use this station

often, you may like to know
that the busiest time here is
between 08:15 and 08:45.

If you are able to travel outside this time you could

have a more comfortable journey.
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Whiteboard poster

New or occasional
customer at this station?

The busiest time here is
between 0815 and 0830

T 1600
g 1500
2 1400

Number of customers travelling
the Victoria line southbound
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TfL is investing to improve the capacity and
frequency of Tube services but we know that
at certain times and places the network can
be very busy

If you are able to travel cutside this time you
could have a more cemfortable journey.

Highbury & Islington station

MAYOR OF LONDON

F™,  TRANSPORT
o FOR LONDON

tfl.gov.uk

24 hour trave Iarmation
[ ¢ Frveprrapers

g up ror eman upames
tilgev.ukfemailupdates

£ @TriTravelalerts

“Sanvica s naTwoIk: ChaTas Priy spply. Sad T gEv.uftaT for detals.
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Email

Plan joumey

TN

1o find out more about how we are reinvesting to improve your Tube, visit
ing-infransport

To feedback on this email
please chick here

Yours sincerely

Management Programme Direclor

Announcement

Leytonstone —to be

played from 0800 —
0830

“TfL is investing to
improve the capacity
and frequency of
Tube services but we
know that at certain
times and places the
network can be very
busy.

The busiest time
here is between
08:15 and 08:30.

If you are able to
travel outside this
time you could have
a more comfortable
journey.”




Proportion of demand between 7am and 10am

28%

26%

24%

22%

20%

18%

16%

14%

12%

10%

Bethnal Green Results
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====Bethnal Green LU

=4=Bethnal Green LU Pre-
Trial (%)
Bethnal Green LU Trial | |
)[ wk 3 (%)

Post-Trial wk | (%)

07:15-07:45 07:45-08:15 08:15-08:45 08:45-09:15 09:15-09:45

Target Time Period

The results suggests change in passenger
behaviour:

Demand distribution over the peak period
consistent between pre trial and

September periods

Approximate 5% shift in demand during
target time period of 08:15 to 08:45.
Total Peak Demand over the trial period
relatively unchanged




TfL Transport Models




Why do we need transport models?

Should | live in a place
with better transport
connections?

" Which route
 shalll take? What time of day
e - shall | travel?

~ Whereshall
| travel to?



London 2050




TfL, S s u ite Of m Od e I s “* London’s population is now at around 8.6 million.

+* The population is expected to exceed 10 million in the early
2030s, and to reach | | million by 2050, with growth rising year on
year in the interim.

Absolute change in population,
2011 to 2050 (thousands)

Planning data Demand Railplan

LTS LoRDM

@ 150 to 200

@ 100+t 150

@® 50to 100
10 to 50
0to 10

Cost of travel Demand HaAMs Demand

Microsimulation




B Travel cost Land-use

i NS e transport
Strategic demand = < P

ol e interaction
MOCELSE ] A xS Planning data models -
| e LonLUTI

Demand modelling




What is LTS?

« The London Transportation Studies Model (LTS) is a
strategic multi-modal model for London and its surrounding
ar e a i The Mayor’s Transpon’ﬁmf;i{

A four-stage aggregate transport model

 Used to prepare forecasts of:
— growth in total travel
— changes in travel patterns =
— the mode of transport chosen (car, public transport, walking and
cycling) and
— the routing of trips through the road and public transport networks.
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The IM view




The world moves on
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The IM view




Land-Use Model - €™ jﬁm
LonLUTI

Property market I
‘ Labour market I
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Railplan

LUL and DLR Crowding
RT027AC01 - 2016 AM Reference Case
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5 sub-regional models - South— Detailed
Area




Customer Experience Analytics
Research




Customer Experience Analytics

Imperial College

Research
London
pancaster 62 Academic Programme } er! mleli,K
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Long-term Collaboration New links
Collaboration with other are being
with MIT universities established
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Research Topics D=\ Tt

Association —4 Occurrence

« Travel Behaviour: How can we better explain travel behaviour and
urban dynamics? How these insights can be used in the
Improvements to existing transportation models, through both the
development of new behavioural models and new modelling
approaches?

« Safety: Innovations to reduce the number of accidents

 Network Performance: Integrating ticketing, bus, traffic congestion,
and incident data for better performance of the bus and road
networks

* Information Provision: Developing further personalised services
for those customers who want tailored information

« Predictive Analytics: Predicting platform and train congestion at
stations

« Data: Innovations around data mining tools and geo-spatial
visualisations to bring data to life
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OlgaFeldman@ftfl.gov.uk |



