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Project Overview

What has changed since the introduction of e-bikes into the Bluebikes fleet?
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Trip Duration Analysis:
how much further or shorter riders are willing 
to ride based on bike type

Project Goals

1

2

3

Usage Patterns:
based on time of day, day of week, user type 
(casual vs. member), etc.

Station Popularity:
which stations are most/least frequently used 
based on bike type
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Bluebikes System Data

bluebikes.com/system-data

http://www.bluebikes.com/system-data
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Missing values (< 0.01%)

Temporal feature engineering

Same station trips (< 5 mins)

Data Cleaning and Preprocessing

1

2

3

4

Station mapping validation

5 Date-time columns
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Station Popularity Analysis
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Daily Fluctuations in Bike Trips
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Trips by Hour of Day & Day of Week
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Trips by Hour of Day & Day of Week
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Analysis of Rider Type by Bike Type
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Top Station Pairs
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Trip Durations by Bike Type

Electric bikes: 13.84 minutes, Classic bikes: 15.00 minutes 
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Monthly Variations in Ridership
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Seasonal Variations in Ridership
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Hypothesis Test (t-test):
Compare trip durations between electric and 
classic bikes

Statistical Tests
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Analysis of Variance:
Analyze the impact of seasonality on trip 
duration for e-bikes and classic bikes

Testing of Proportions:
Do we have more than a quarter of all the 
trips taking place during the summer?
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Hypothesis Testing for Trip Durations
(Two-sample t-test)

Null hypothesis:
Alt. hypothesis:

t-statistic: -80.85
p value: approximately zero
alpha: 0.05
95% CI: [-1.23, -1.17] minutes

Conclusion:
Reject the null hypothesis
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Seasonality vs. Trip Duration
(ANOVA test)

Null hypothesis:
Alt. hypothesis:

F-statistic e-bike: 4,061.92
F-statistic classic-bike: 8,647.42
P value for e-bike: approximately zero
P value for classic bike: approximately zero

Conclusion:
Reject the null hypotheses for both bike types



19

Hypothesis Test for Proportion of 
Summer Trips

Null hypothesis: proportion of summer trips = ¼ of all trips
Alt. hypothesis: proportion of summer trips > ¼ of all trips

t-statistic: 366.1187
p value: approximately zero
alpha: 0.05

Conclusion:
Reject the null hypothesis
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Avg. trip duration of e-bikes < traditional bikes

Seasonality affects trip durations

Peak usage during commuting hours

Results
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3
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More than a quarter trips (25%) during summer

5 Members, more rides; casual riders, less
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Stations near universities

Adapting to seasonality

Conclusions

1

4

2 Investment in suburban areas

3

5

Dynamic pricing models

Expand e-bike fleet
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Limitations

No demographic 
and weather data

Low-performance
computational resources
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External Datasets
Weather records, demographic profiles, etc.

Benchmarking
Compare results with other bike-sharing systems

Proposed Next Steps & Future Work
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2
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Geospatial Analysis
Population density, public transit hubs, etc.



24

Thank you!
Questions?
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