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Background
F Taxi and Uber in NYC are equipped with GPS and fare collection 

systems.

F Trip data uploaded and made available to the public.

F NYC Taxi & Limousine Commission (TLC) website: 
http://www.nyc.gov/html/tlc/html/about/trip_record_data.shtml

http://www.nyc.gov/html/tlc/html/about/trip_record_data.shtml


Data Source
F Taxi dataset: includes trip records from all trips 

completed in yellow and green taxis in NYC 
between 2009 and 2015.

F Total size: 50GB (2011-2015).

F Uber dataset: trip records between 2014-2015.

F Total size: 1GB (2014-2015).



Motivation
FResults can benefit: taxi 

companies, urban planning 
companies, taxi drivers, etc.

FComparing taxi with Uber gives 
insight into their respective 
business strategies.

FLeverage historical data to 
understand current and future taxi 
and Uber rides and their 
transportation patterns.



Goals

FUnderstand traffic and travel patterns, discover 
relationships, and make predictions on the taxi and 
Uber network

FUnderstand to what extent Uber has affected taxi

FPropose a service architecture to integrate the back-
end system that analyzes taxi data with application 
front-end



Data Processing Architecture



• Data Analytics and Visualization

• Application Specifics 



Pick Ups by Day
F Plots daily pickup numbers 

against day of month.

F Insight: Daily pickups differ 
from Green Taxi to Yellow Taxi 
to Uber, but all showing periodic 
patterns

F Put more focus on certain days.

Yellow Taxi

Green TaxiUber



Pickups by Hours – Yellow Taxi

F The diagram shows hourly pickups 
of yellow taxi on the same date in 
different years

F Hourly pickups peak around 6-7pm, 
hits bottom around 4-5am, showing 
an average drop of 700% from peak 
to bottom

F Insight: Periodic patterns for the 
same date in different years reveal 
that we can use historic pickups 
data to predict future pickups

Yellow Taxi



Heatmaps By Hours – Yellow Taxi
F Plots pickup 

heatmaps by hour of 
day (Red – most 
activity)

F Comparing 2014 with 
2015, shows a 
strikingly similar 
trend

F Insight: can now 
confidently use 
historic data to 
predict where a large 
number of pick-ups 
will occur in the future 2014 2015



Pickups by Hours - Uber

FSimilar periodic 
patterns apply to 
Uber as well

FInsight: Uber 
drivers can utilize 
pickups 
visualization to 
know when is a 
good time to catch 
a passenger



Pickups By Month
FPlot monthly pick up 

numbers for 2011-2015.

FYellow taxi numbers
declining. Green taxi
increasing initially, then 
plateaus. Uber increasing.



Pickups By Month - Combined
FCompare percentage 

of shares reveals 
growth pattern: 
Uber increasing
Yellow decreasing 
Green staying flat

F Insight: we can make 
an assumption from 
the diagram that the 
rise in Uber causes 
the decline of yellow 
taxi. 



Location Heatmaps
F Yellow taxi: most pickups in 

Manhattan below Harlem, and at
LaGuardia and JFK airports

F Green taxi: Harlem, Brooklyn, Queens, 
and Bronx

F Uber: combining locations from yellow 
and green taxis

Yellow Taxi

Green TaxiUber



Location by Boroughs - Uber
FPlots daily and monthly Uber pick ups over 6 months 

in 2015 by each borough

F Insight: pick up numbers gradually increasing for all 
boroughs, but increase rates of Brooklyn and 
Queens are higher than Manhattan



Queens & Brooklyn Zones - Uber
F Plots pickup numbers by different zones (districts inside a borough)

F Zones in Queens and Brooklyn vary a lot in terms of pickups and 
concentrate in only a few zones. This information can be used by drivers

F Insight: chance of getting a ride increases for zones with a high number of 
pick ups



Other Borough Zones - Uber



Classification – Spark MLlib
FClassify a new point on the map to be one of three 

categories: yellow, green or Uber.

FTrain classifiers to find the dominating category for 
each region.

Yellow Taxi

Green Taxi

Uber



Classifier – Logistic Regression
FClassifier Kernel: Multi-label Logistic Regression with 

Limited-Memory BFGS

FDatasets: Pickup coordinates of Yellow/Green/Uber

F Input: given any location in NYC
FOutput: suggestion to users on whether to choose 

Yellow Taxi, Green Taxi or Uber in terms of pickups 
frequency in that location

FTraining/Testing data split: 80%/20%

FAccuracy: 60% 



Model Inputs and Outputs

Given a point from user (-74.01,40.76) 
è Take adequate random points around 

the given point (-74.01,40.76) 
è Spark-Submit
è Output prediction based on the top 
result, which in this case is Uber



Combine the model with UI

Address given by user è Google Geocoding API
è Fetch coordinate (X0, Y0) as the input
è Output prediction based on the given point among 
Yellow/Green/Uber



Recommendation System
We propose a recommendation system as follows:

FFeature: Given a new point, obtain the points region, 
then classify the region into yellow, green or Uber

FFor passengers: given any location in NYC, can 
suggest to passengers whether yellow taxi, green 
taxi or Uber is an optimal choice

FFor Taxi drivers: spatially avoid areas predicted to 
be dominated by Uber and temporally focus on the 
dates with higher historical pickups

FFor Uber drivers: spatially focus on the zones with 
higher historical pickups 



Applying Model – Test assumption
FSample: 3 million random location points for testing

FPredicting on 2014-04 model: 599895 points were 
classified as Uber

FPredicting on 2014-08 model: 798479 points were 
classified as Uber, predicted 200K more points as 
Uber

FConclusion: Uber is directly affecting the number of 
taxi pickups, previous taxi heavy regions are 
gradually taken by Uber

F Insight: NYC Taxi Commission needs to change 
strategy on which locations to send taxi



Location Heatmaps - Uber
FHeatmaps also 

reveal that Uber is 
expanding and 
taking over taxi, 
which shows 
Uber’s business 
strategy has 
directly influenced 
taxi pickups

2014-04 2014-08



Future Works

FImprove classification accuracy
FTry different classifiers and compare results

FIncorporate more features into the service 
architecture



Thank You!


