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Background

Transit Data

Taxis are an important transport mode in New York City (NYC), carrying about 172 million trips
annually, which makes up 11% of travel in the city. As an important component of the transportation
options available to the traveling public in NYC, it is important to have an understanding of what
factors drive taxi demand, how taxis use is related to the availability of public transit, and how these
patterns vary over space and time. This is also known as trip generation modeling.

NYC transit schedules

Transit Access time & taxi demand
5:00 P.M. (Afternoon Peak)

12:00 A.M. (midnight)

Legend

data came from Google Transit Feed Data in format of General Transit
Feed Specification (GTFS)

TAT (mins)
1.69 - 3.98

Transit access time (TAT)

3.98 - 5.40

This poster addresses the imbalance questions related to taxi demand and supply in NYC to perform a
trip generation study using innovative data including: a large amount of taxi Global Positioning System
(GPS) data that the NYC Taxi & Limousine Commission (TLC) has collected over a two-year period,
detailed transit schedule information, and neighborhood characteristics.

Estimated minimum travel time (walking and waiting) to the
nearest subway departure, in minutes.

6.29 - 6.83

Hypothesis

𝑤ℎ𝑒𝑟𝑒:
𝑓 = # 𝑜𝑓 𝑠𝑢𝑏𝑤𝑎𝑦 𝑑𝑖𝑠𝑝𝑎𝑡𝑐ℎ𝑒𝑠 𝑝𝑒𝑟 ℎ𝑜𝑢𝑟 𝑎𝑡 𝑡ℎ𝑒 𝑠𝑡𝑎𝑡𝑖𝑜𝑛
𝑑𝑖𝑠𝑡 = 𝑑𝑖𝑠𝑡𝑎𝑛𝑐𝑒 𝑓𝑟𝑜𝑚 𝑡𝑟𝑎𝑣𝑒𝑙𝑙𝑒𝑟 𝑡𝑜 𝑛𝑒𝑎𝑟𝑒𝑠𝑡 𝑠𝑡𝑎𝑡𝑖𝑜𝑛𝑠 𝑖𝑛 𝑚𝑖
𝑉𝑤 = 𝑤𝑎𝑙𝑘𝑖𝑛𝑔 𝑠𝑝𝑒𝑒𝑑 𝑚𝑝ℎ

5.40 - 6.29

7.18 - 7.73

𝒅𝒊𝒔𝒕.∗ 𝟔𝟎 𝟏 ∗ 𝟔𝟎
𝑻𝑨𝑻 =
+
𝑽𝒘
𝒇

7.73 - 8.61
8.61 - 10.03

•
•

U.S census 2010, e.g. total population, population by age
group and race
American Community Survey (ACS), e.g. education,
income, travel mode to work

Jamaica

10.03 - 12.32
12.32 - 16.00
16.00 - 21.91
21.91 - 31.43
31.43 - 46.75
46.75 - 71.39
71.39 - 170

Demographic Data in NYC
1. Population and ACS

Flushing

6.83 - 7.18

TAT

1. There is variability of taxi demand and supply at different times of day and locations because
NYC is a large urban area with various characteristics at different locations.
2. An imbalance between taxi demand and supply is expected to exist because there are imbalances
in the places and times that customers tend to request to start trips, where passengers enter
taxicabs, and their destinations, where taxis again become available for hire.
3. Neighborhood characteristics such as population density, income level, employment, land
development, and transit accessibility are factors that are expected to be related to the
distribution of taxi trips. By controlling those explanatory factors in the trip generation model,
the imbalance of taxicab demand and supply is identified and quantified.
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Legend
Trips per capita
in 10 months
0
0.0001 - 0.001
0.001001 - 0.01
0.01001 - 0.1
0.1001 - 2.979

Taxi Data

2.980 - 3.991

Pick up

3.992 - 5.585
5.586 - 7.583

NYC GPS taxi data
Pickups in 10 months

• Database size: 200 million trips per year
• Data range: Dec. 2008 – Nov. 2010
(total two years)
• For each trip: coordinates and time of
pick up & drop off, fare, travel distance,
travel time, number of passengers, and
payment method

7.584 - 10.56
10.57 - 16.37
16.38 - 23.43
23.44 - 50.11
50.12 - 144.2
144.3 - 514.5
514.6 - 1076

Model Results

Hourly Taxi Pickups in 10 Months
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2. Employment data
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Data Process
• Remove false records
1) Records that have total fare amount
equal to zero or travel distance that is
less than the straight-line distance
between the origin and destination;
2) Records with both zero travel time and
zero trip distance;
3) Records with both zero travel time and
payment type is ‘Dispute’ or ‘No
Charge’;
4) Records with both zero travel distance
and payment type is ‘Dispute’ or ‘No
Charge’
5) Records with zero or null pickup or
drop-off coordinates

• Aggregation
All data is aggregated to each census tract
and each hour of the day.

Drop-offs in 10 months

3

• Employment data by census tract, including categorization
by age, earnings, type, race, ethnicity, educational
attainment, and sex is available for NYC from 2010
Workplace Area Characteristic (WAC) data from U.S.
Census Bureau

Land use data 2010

4. Other information
•

Imbalance in 10 months

Pickups (Millions)
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Geographic data, e.g. maps or shape files for rivers, and
roads

Four Categories Based on trip generation model Residuals
and Imbalance between Demand and Supply at 5 P.M.,
indicating whether an area is overserved or underserved.

Findings & Recommendations

Job density 2010 (per sq mi)

3. Land use data
• PLUTO in ESRI ArcGIS shape format and dbase table format)
data available from NYC Department of City Planning (DCP)
which include 11 land use categories in the scale of tax lot.

• Census data sets are essential in understanding the relationship between demographic characteristics and
taxi demand through visualization when in combination with big taxi data.
• Shapefiles from different agencies are projected differently, which causes issues in data compilation.
Therefore, further efforts should be put to standardize census data among organizations.
• Census data should be more complete and acurate in accordance to the trend of using big data and data
from complex data sources.
• Census data should also expand to include preference surveys, such as individual traveling choices on
taking taxi or public transit. This would be useful in understanding whether taxi is complimentary to or
competing with public transit.

