TASK 1 — BIKE SHARING (5%)

Bike sharing systems are a new generation of traditional bike rentals where the whole process from
membership, rental and return back has become automated. Through these systems, users are able
to easilyrentabike from a particular station and to return the bike at another station. Today, there
existsgreatinterestinthese systems due totheirimportantrole in traffic, environmental and health
issues. In 2014, there were close to 1 million bikes deployed in bike sharing systems across the globe.

Apart frominteresting real world applications of bike sharing systems, the characteristics of data
being generated by these systems make them attractive forresearch, as the duration of travel,
departure and arrival positionis explicitly recorded in these systems. This feature turns bike sharing
systemintoa virtual sensor network that can be used forsensing mobility inthe city.

In this first task, you will carry out basic analysis on a dataset gathered from such a bike sharing

system, specifically, the bike sharing system of Washington DC. A short video explaining this system
can be found here, and you can find more general information about bike -sharing systems here.

Download the dataset here.

You will find two different sets, atraining set, and a test set. To obtain comparable resultsamongall
participants, please make sure thatyou use the training setto develop youralgorithm (see
instructions below) and use the test setto evaluate youralgorithm.

Your task hereisto:

1. Analyze the dataset to obtain helpful information about the data. For instance, youshould
analyze the dataon how seasonal trends, weekday/weekend patterns, etc., affect the
number of rides taken within the system. Also, have aclose look at outliers and try to explain
why these outliers appear (you can use external information like, e.g. publicholiday
calenders, wikipedia events fora certain date, etc., to supportyourexplanation).

2. Based on your analysis, you should build a ML model that predicts the numberof rideson a
giveninput day. Use the results of your analysis (or more advanced ML techniques) to
determine important features, engineer new features with higher predictive power, etc. For
instance, the weathersitfeature of the dataset might not be the mostaccurate description of
the weatherona dayas it only providesfourvery coarse categories.

3. Please submita short written report that visualizes your most interesting findings from the
analysis (those which have impacted your model design) and illustrates the performance of
your model. Your grade inthis task isdetermined by the clarity of youranalysis, how you link
your analysisto your model, and finally the mean squared error (MSE) of your model forthe
testset(the lowerthe error, the more pointsyou will obtain).

Note that in thistask the primary goal is to see whetherornotyou are fitfor the course. To pass this
exercise, youranalysisand model do not needto be overly complex, andin fact, simple models might
be able to deliververy good predictions for this dataset, while additionally preventing overfitting. If
you have trouble with this task, please consider deepening your knowledge in datascience / machine
learning before taking the course in the next edition.

This datasetwas publishedin: Fanaee-T, Hadi, and Gama, Joao, "Event labeling combining ensemble
detectors and background knowledge", Progressin Artificial Intelligence (2013)


https://www.youtube.com/watch?v=vu2Du_P9rHw&feature=youtu.be
https://en.wikipedia.org/wiki/Bicycle-sharing_system
http://user.informatik.uni-goettingen.de/~dkoll/courses/ds_pract_1617/task1.zip

