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How to change the template color theme
You can easily change the color theme of your poster by going to the DESIGN 
menu, click on COLORS, and choose the color theme of your choice. You can also 
create your own color theme.

You can also manually change the color of your background by going to VIEW > 
SLIDE MASTER.  After you finish working on the master be sure to go to VIEW > 
NORMAL to continue working on your poster.

How to add Text
The template comes with a number of pre-formatted 
placeholders for headers and text blocks. You can add 
more blocks by copying and pasting the existing ones or 
by adding a text box from the HOME menu. 

Text size
Adjust the size of your text based on how much content you have to present. 
The default template text offers a good starting point. Follow the conference 
requirements.

How to add Tables
To add a table from scratch go to the INSERT menu and 
click on TABLE. A drop-down box will help you select rows and 
columns. 

You can also copy and a paste a table from Word or another PowerPoint document. 
A pasted table may need to be re-formatted by RIGHT-CLICK > FORMAT SHAPE, 
TEXT BOX, Margins.

Graphs / Charts
You can simply copy and paste charts and graphs from Excel or Word. Some 
reformatting may be required depending on how the original document has been 
created.

How to change the column configuration
RIGHT-CLICK on the poster background and select LAYOUT to see the column 
options available for this template. The poster columns can also be customized on 
the Master. VIEW > MASTER.

How to remove the info bars
If you are working in PowerPoint for Windows and have finished your poster, save 
as PDF and the bars will not be included. You can also delete them by going to 
VIEW > MASTER. On the Mac adjust the Page-Setup to match the Page-Setup in 
PowerPoint before you create a PDF. You can also delete them from the Slide 
Master.

Save your work
Save your template as a PowerPoint document. For printing, save as PowerPoint or 
“Print-quality” PDF.

Print your poster
When you are ready to have your poster printed go online to 
PosterPresentations.com and click on the “Order Your Poster” button. Choose the 
poster type the best suits your needs and submit your order. If you submit a 
PowerPoint document you will be receiving a PDF proof for your approval prior to 
printing. If your order is placed and paid for before noon, Pacific, Monday through 
Friday, your order will ship out that same day. Next day, Second day, Third day, 
and Free Ground services are offered. Go to PosterPresentations.com for more 
information.

Student discounts are available on our Facebook page.
Go to PosterPresentations.com and click on the FB icon. 

©	2015 PosterPresentations.com
2117	Fourth	Street	, Unit	C								
Berkeley	CA	94710
posterpresenter@gmail.com

1New	York	University								2The	University	of	Warwick								3Alan	Turing	Institute

Fernando	Chirigati1,	Harish	Doraiswamy1,	Theodoros Damoulas2,3,	Juliana	Freire1

Data	Polygamy:	The	Many-Many	Relationships	among
Urban	Spatio-Temporal	Data	Sets

While	analyzing	the	NYC	Taxi	data	set…

How	to	explain these	features?

Hurricane
Irene

Hurricane
Sandy

Find	all	data	sets	related to
the	Taxi data	set					

Hypothesis	GenerationUrban	Data	Sets	are	Polygamous!
There	are	multiple	interactions	between	entities	of	a	city.

These	are	captured	by	the	relationships between	urban	data	sets.

Relationship	Queries

Enable	hypothesis	generation and	hypothesis	testing!

Find	all	data	sets	related to	a	given	data	set	D

Hypothesis	Testing

NYC	residents	often	struggle	to	get	
a	taxi	when	it	is	raining.
Long-standing	hypothesis:
• Taxi	drivers	set	an	income	goal
• They	reach	goal	faster	on	rainy	days

Can	we	test	such	hypothesis?	Yes!

Find	relationships	between
Taxi and	Weather data	sets					

X
Taxi	Fare Precipitation

Challenge	1:	How	to	define	a	data	set	relationship?
Our	Approach:	Computational	Topology

2)	Identifying	and	Computing
Topological	Features

Neighborhoods	of	critical	points	

1)	Modeling	the	Data	as	a	Terrain

• Critical	points
• Peaks
• Valleys
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Index:	Merge	Tree
Thresholds	𝜃"	and	
𝜃$ computed	in	a	

data-driven	
approach

3)	Identifying	Topology-based
Relationships

Relationship	between	features

Positive
Relationship

Negative
Relationship

Relationship	between	functions

• Relationship	Score	(𝝉)
Nature	of	the	relationship

𝜏 =
#𝑝 − #𝑛
|Σ|

• Relationship	Strength	(𝝆)
How	often	they	are	related

𝑝𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 =
#𝑡𝑝

#𝑡𝑝 + #𝑓𝑝
𝑟𝑒𝑐𝑎𝑙𝑙 =

#𝑡𝑝
#𝑡𝑝 + #𝑓𝑛

𝜌 = 𝐹< 𝑓<, 𝑓> = 2×
𝑝𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛×𝑟𝑒𝑐𝑎𝑙𝑙
𝑝𝑟𝑒𝑐𝑖𝑠𝑖𝑜𝑛 + 𝑟𝑒𝑐𝑎𝑙𝑙

Challenge	2:	Data	Complexity
• Multiple	spatio-temporal	resolutions
• Large	data	sets
• Relationships	can	be	between	any	of	the	
attributes

meaningful	relationships

needle	in	a	haystack		

Our	Approach:
• Monte	Carlo	tests	filter	potentially	
coincidental	relationships
• Further	filtering	using	𝝉 and	𝝆

Reduces	the	number	of	output	
relationships	in	around	99%

Interesting	Relationships
Taxi	and	Wind	Speed
– No.	taxis	×Wind	speed

Taxi	and	Rainfall
– No.	taxis	× Precipitation
+ Taxi	fare	× Precipitation

Weather	and	Citi	Bike
+ Snow	precipitation	× Trip	duration
– Snow	precipitation	× Active	stations

Weather	is	the	most	polygamous
data	set	!

Positive	Features

Negative	Features

𝜃"

𝜃$

Computing	features	is	output	sensitive!


