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What does it take to make a public dashboard happen?
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1 O Train derails, dozens hurt in smoky chaos
| O Mayor, gov no-shows after latest MTA fail
| EXCLUSIVE Motorman tells News his story
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(CNN) — It was thought New York's "Summer of Hell" would be contained to its
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1 commuter rail lines; now New Yorkers are caught amid service interruption and
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l overcrowding throughout the city's subway system.
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The "Summer of Hell," a phrase first used by New York Gov. Andrew Cuomo, has NEW BEGI

defined dates: Amtrak making emergency repairs to Penn Station from July 10 to omo aﬂel‘ allﬂthel' he“ISh dav

September 1 would severely impact the 450,000 commuter rail and Amtrak

passengers that use the station daily.

Now, New Yorkers applying his moniker to the subway delays often tweet their
grievances at Cuomo, Mayor Bill de Blasio and the MTA's Twitter accounts.

New Yorkers heated over subway delays

Now that there's cell service in every subway station, New Yorkers are joining their




What does it take to make a public dashboard happen?

Need for greater pUblIC TransitCenter | v

accountability

Jul 11,2017

= Q NEWYORK Ehe New York Times
Lhota to MTA: We Are Neither
Efficient Nor Effective

Cuomo Declares a State of Emergency

for New York City Subways

TransitCenter has obtained a copy of a memo circulated last week to MTA
staff by the agency’s new chairman, Joe Lhota. The memo acknowledges that
the agency faces a crisis and does not currently deserve the public’s trust.

In the memo, Lhota affirms news reports that he will conduct a “top to
bottom” audit of the agency’s structure in the next 30 days. Lhota would do
well to borrow liberally from the 10 point plan for crganizational

change we've laid out, as well as recognize that there are no silver bullets.

« “Next, in 60 days, we will....build a dashboard that
+ presents the metrics of how we are doing.”

service, such as ongomg and pending signal projects, subway car
procurement as well as elevator outages. The dashboard should rely on the
kind of legible, rider-focused performance metrics we've championed, such

as excess journey time. Additionally, the dashboard will be monumentally
H ot o of 24 24 £, £ ot 1




What does it take to make a public dashboard happen?

Comprehensive automatic
vehicle location (AVL) data
for all trains at all stations
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MTA Begins Testing New Subway Countdown Clocks This
Week

By William Mathis | August 4, 2016 7:19pm @9 B = o~
W @MathisWilliam
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Rendering of a new countdown clack that the MTA will begin testing in eight Manhattan stations on the N, Q, R line bef...

a View Full Caption MTA

NEW YORK CITY — The MTA will start testing new subway countdown clocks that it

will eventually install on train platforms across the city, Gov. Andrew Cuomo



Timeline of key events

Complete AVL data

, July '\ Chairman Lhota announces
available for all subway

_ 2017 / dashboard in 60 days
lines

Governor Cuomo declares
a state of emergency for
the agency

June
2017



What does it take to make a public dashboard happen?

Internal research
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What makes a “good” performance metric?

Easier to interpret operationally Better reflects customer experience

= Metrics should reflect our

= Metrics should be clearly _
customers’ daily

linked to causes and actions

we can take to fix problems experience
= Terminal On Time = “Am | getting where |
Performance need to go in the time it’s
* Delays supposed to take?”

= MBDF

= “What does my department
needs to do?”

Umm, I’m not going to the
terminal and what is MDBF?




Three new metrics were introduced for the dashboard

Additional Platform Time (APT):
Difference between customer’s walit
time for actual and scheduled trains

Additional Train Time (ATT): Difference
between customer’s time on board
bus for actual and scheduled trains

Customer Journey Time Performance
(CJTP). Percentage of customer trips
that are completed within 5 minutes of
the scheduled time

Finally, you are
measuring how late
| will be!

‘ds{ L

A\ 4

8:30 ==

Scheduled Time Actual Time Additional Time

Passenger Arrival at Origin 8:00 8:00

Train Departure from Origin 8:02 8:06 APT =4 min

Travel Time 7 min 12 min ATT=5min

Train Arrival at Destination 8:09 8:18 AJT=9 min
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NYCT’s new methodology for these metrics is flexible and

transferable

Base Schedule
Files

MetroCard Data
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Full ridership model run monthly to generate trips and

corridors

NYCT only has entry records, so 5:36 PM swipe
destinations are inferred by using | :
57St 5Aw-59 St Av-59 St

the next location where a card is RUNQZAV_
used

Using first stage model to establish
corridors of choice allows daily &
model to be run in ~45 minutes 2N
Instead of two days

Trips get assighed to a particular o
corridor, and daily model assumes el
they will adjust within only within B
those lines (e.g. local vs. express)

8:00 AM swipe




Dally train assignment selects best option on corridor

- Passenger Trip Union Square Lex Av-59 St

<5 © with Corridor: 0600 0600

= €

>5

g 2 Train Options: Wait Time Schd. Travel Time  Est. Journey Time
< (includes service S i 6.5 min 11.5 min

changes)

1.5 min 11.5 min 13 min *

Daily assignment model assigns each trip to the train on its specific
corridor that is estimated to be fastest

Assume people know arrival time but always base travel time on schedule
Trips on other corridors are not considered, even if they could be faster

Process run twice: once using schedule data and once using actual
train movements



Other factors considered in Dally Assignment Model

Denied Boardings: Train loads are monitored by the model, and if a
train arrives with insufficient capacity, passengers are “denied
boarding”, and must wait for next train.

Unplanned transfers: If a passenger would have to wait an excessive
time (15+ min) for a direct train, or no direct train is available, model
looks for a transfer along the line that will get passenger to
destination faster

Reroutes: If trains are rerouted, they can be used by passengers on
new route

Exclusions: Closed stations/directions are excluded in OD
generation, lookup tables to exclude bad lines/days/stops
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Passenger metrics compare time to actually complete each

trip with schedule

Train Assignment Train Assignment

Based on actual Assuming trains

train movements run on schedule
“Platform” (waiting) time | - “Platform” (waiting) time =

“Train” (travel) time - “Train” (travel) time =

Passengers assigned to trains based on scheduled and actual train
movements, and the difference in time to complete each trip is used
to calculate customers’ “additional” time

O Metrics can be positive or negative

O Metrics can be aggregated by averaging subset of trips, e.g. particular
stations/lines or particular hour/day/month
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Timeline of key events

Complete AVL data

available for all subway

lines

Governor Cuomo declares
a state of emergency for
the agency

June
2017

July | Chairman Lhota announces
2017 / dashboard in 60 days

N

Sept.
2017

Subway Dashboard unveiled
to public with original Power
Bl front end
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Bus metrics process is similar, but must handle additional

complexity of bus network

Separate bus ridership used to generate
ridership, then several days are averaged to
get a representative day

Assignment Model must capture a number of
bus-specific characteristics:

O Identical Arrival Times: Passengers are assigned
randomly to buses arriving at the same time

O Out-of-Service Buses: Customers assighed to a
bus that goes out of service before reaching their
destination are assumed to wait for the next bus

O Choosing Local versus Limited: Passengers
assigned to local buses assumed to take either,
those assigned to limited assumed to wait for
limited

(a)
Ridership F:‘r:i C:;d
Model P

(~132M recor ds/month)

enger (~2.3M records/day)

(~11.5M records/quarter)

ds/quarter)
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Original front end: Microsoft Power Bl

mi\ﬂA Subway Performance Metrics Dashboard

Dashboard Help MTA. info

Pros:
O Existing license

Home Major Incidents Capacity Provided Customer Wait Time Train Travel Time Subway Car Station Environment Legacy Indicators

Customer Wait Time

O No programming
Additional Platform Time (APT): The average added time that customers spend waiting on the platform for a train, compared with the average scheduled wait time. Platform time .
(sometimes referred to as Excess Wait Time) is a new indicator for the MTA, but is an industry best practice used by transit agencies worldwide including Transport for London (TfL). APT is eX p e rl e n Ce n e e d e d
measured using a combination of customers’ MetroCard entry data into stations combined with train departure times from those stations. The measure uses information from the real-time
train tracking technologies that provide train arnval information in stations and on the Subway Time app u . k d |
Quick deployment
4[] All Day

. 0ODO0OOOOO00OO0OGOOOONAR®O o

Off-Peak

Cons:
O Design flexibility

O Mobile compatibility

%)

O Communication

1
p
!

Juk-18 Auc-18 Seo-18

Mov-18 Dec-18 Jan-17 Feb-17 Mar-17 Aor-17 May-17 Jun-17 Jul-1

The new measures contained in this Dashboard - Additional Platform Time and Additional Train Time - have been made possible systemwide by the MTA's investments in new train tracking technolegy and in maore robust methods
for determining how customers use the subway system. It is likely that these measures will be refined and enhanced as the MTA gains experience using these new technologies and methods.
Systemwide data prior to March 2017 only includes data for the A-Division lines




New & improved front end: custom build

m Bus Performance Dashboard

FILTERS T Additional Additional
Service Delivered Bus Speeds Bus Stop Time Travel Time

Desighed and developed

Reset All
Customer Journey Mean Distance Passenger Wait Assessment e n tl re | I n - h O u S e
BOROUGH Time Performance Between Failures Environment Survey
Additional Bus Stop Time a4 .
Additional Bus Stop Time is the average time that customers spend waiting at a stop beyond their scheduled wait time. Ag I I e d eve | O p | I I e n t p ro ‘ e SS
5:00 4
Bronx 430
.
Bty All open-source software
Manhattan T -
Queens £ 3304 . H
§ o) Node.js, React.js, D3, C3
SERVICE TYPE g 230
Local/Limited =
) 2 2:00-]
Select Bus Service £
Express = 130
TIME PERIOD 004
Peak 0:30
Off-Peak
e 0:00 +—— : : : ‘ - : ; - - ‘ ‘ —
5 g z 3 E 3 3 3 g 2 3 g E
DAY OF WEEK P T S 5 g 2 g = g 3 g E g
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Weekday
B Additional Bus Stop Time
Dec 2017 Dec 2018
|

mta.info | MTA Performance Metrics




System Architecture

Bus Time \_Other Internal . | Amazon Web Services
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" Processing 9952?:@ " | Data Flow Multiple Instances of the Dashboard
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Front-end : Reporting v Dashboard K WENRRNRRRERNR
Development | - ’ : =
: — P ’
: internal J/ * Development
Postgres . - Version
__Database P H
- AWS
TteeaaeT AWS Elastic Beanstalk
T Elastic Compute :
| Sl B A Load Balancer
E et v Application Deployment :
technologies: ' Process !
Node.js, React js, N \ i :
D3js, C3js,etc. | \papped 1\ | - e ANS
....... Front-e_nd i , R Cloud Storage
y / Application /| : (S3)
«—>» Data Communication
------ » Data Insertion
------------------------ » Application Deployment ;
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Timeline of key events

Complete AVL data

available for all subway

lines

Governor Cuomo declares
a state of emergency for
the agency

June
2017

Bus Dashboard publicly
released with new custom-
built front end

July | Chairman Lhota announces Matr.
2017 / dashboard in 60 days 2018

N l [

Subway Dashboard unveiled Subway Dashboard
Sept. to public with original Power re-released with Oct.
2017 _ 2018
Bl front end custom-built front end

...and this is just what we’ve done so far!
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Thank You!

dashboard.mta.info

busdashboard.mta.info



http://dashboard.mta.info/
http://busdashboard.mta.info/
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