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Agenda

• Start with a data story 
• What is big data? 
• Data mining and Visualization 
• Examples 
• Dos and Don’ts



www.gapminder.org



What is “BIG DATA” anyway?

Duke University Professor Dan Ariely  - status on Facebook page, 2013



3Vs of Big Data

Volume 

Variety 

Velocity

4 V’s of Big Data includes: Veracity



www.businessinsider.co
m/the-internet-of-
things-market-growth-
and-trends-2015-2

Update: 10 billion in 2015, projected 34 billion by 2020 
 - 10B traditional computing devices (e.g., smartphones, 
tablets) 
 - 24B IoT devices 
 

Where is this data coming from?



Cisco Visual Networking Index: Global 
Mobile  
Data Traffic Forecast Update, 2015–2020 

http://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/mobile-white-paper-c11-520862.pdf
http://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/mobile-white-paper-c11-520862.pdf
http://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/mobile-white-paper-c11-520862.pdf
http://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/mobile-white-paper-c11-520862.pdf
http://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/mobile-white-paper-c11-520862.pdf
http://www.cisco.com/c/en/us/solutions/collateral/service-provider/visual-networking-index-vni/mobile-white-paper-c11-520862.pdf


How Much Data is Created Every Minute, June 2012, Mashable.com
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http://mashable.com/2012/06/22/data-created-every-minute/
http://mashable.com/2012/06/22/data-created-every-minute/


2013 

Data Never Sleeps 2.0



Data Never Sleeps 
4.0 (2016 – Domo) 

YouTube: 
48 -> 72 -> 200 hours 

Structured and  
Unstructured 



One definition of Big Data:

• “datasets whose size is beyond the ability 
of typical database software tools to  
– capture,  
– store,  
–manage, and  

–analyze.”

Big Data: The next frontier for innovation, competition, productivity (May 
2011). 

http://www.mckinsey.com/business-functions/digital-mckinsey/our-insights/big-data-the-next-frontier-for-innovation
http://www.mckinsey.com/business-functions/digital-mckinsey/our-insights/big-data-the-next-frontier-for-innovation


Data Mining

“Simply put, data mining is used to discover 
patterns and relationships  

in your data in order to help you make  
better business decisions.” Herb Edelstein, Two Crows 

•Also referred to as “KDD” 
– Knowledge data discovery 
– Knowledge Discovery in Databases



How does ‘Visualization’ fit in?

• Visual data mining – combining human 
skills with computing technology to 
uncover patterns.  

• Information Visualization – graphical 
models representing data to enhance 
communication



Visualization
• The ability to take data—to be able to 

understand it, to process it, to extract value 
from it, to visualize it, to communicate it—
that’s going to be a hugely important skill in 
the next decades…because now we really do 
have essentially free and ubiquitous data. So 
the scarce factor is the ability to understand 
that data and extract value from it. 

 
Hal Varian, Google’s Chief Economist 

The McKinsey Quarterly, Jan 2009



Visual Perception

Humans are (still) better than 
computers at this!  

• Stage 1: Parallel processing (pre-
attentively) 
– location, size, shape, and color 

• Stage 2: Pattern perception 
• Stage 3: Sequential goal-directed processing

Information Visualization: Perception for Design, 2nd Edition, by Colin 
Ware.



Infographics
• Visual 

representation 
of information 
combined with 
narrative to 
present 
information 
– Visual.ly 
– Piktochart



Early example of data 
mapped by location – Dr. John 

Snow in 1854.  
 

Cholera cases are highlighted 
in black.  

 
Conclusion: cholera caused by 
polluted water, not airborne  

Geographic Information Systems





NY Times – April 2014

Data Journalism

http://www.nytimes.com/interactive/2014/04/24/upshot/facebook-baseball-map.html%236,42.268,-113.814


300 Million Tweets, 2006-2009



“MASH-UPS” using publicly available data

https://www.crimereports.com/home/%23!/dashboard?lat=42.209257234286305&lng=-122.70252227783203&zoom=13&incident_types=Assault,Assault%20with%20Deadly%20Weapon,Breaking%20&%20Entering,Disorder,Drugs,Homicide,Kidnapping,Liquor,Other%20Sexual%20Offense,Property%20Crime,Property%20Crime%20Commercial,Property%20Crime%20Residential,Quality%20of%20Life,Robbery,Sexual%20Assault,Sexual%20Offense,Theft,Theft%20from%20Vehicle,Theft%20of%20Vehicle&start_date=2016-09-24&end_date=2016-10-24&days=sunday,monday,tuesday,wednesday,thursday,friday,saturday&start_time=0&end_time=23&include_sex_offenders=false&current_tab=list&shapeIds=&shape_id=false


 
Treemap of S&P 500 – 9/24/16 – 10/24/16  
(hierarchical visualization @ finviz.com)  

 (

https://finviz.com/map.ashx?t=sec&st=w4






1910 2013

Data Source: U.S. Social Security Administration, compiled by Nina Wooten and Mila 
Grodnova 

Bubble Chart:  Names of babies born in the 
US





Never show pictures without statistics and never show statistics without pictures. 









Skills Gap  
projected shortage of approximately 1.5 million  

data-savvy managers and  analysts in the US

• ~4 million positions will require enough 
conceptual knowledge and quantitative skills to 
be able to frame and interpret analyses in an 
effective way in a big data world.  

• “However, if we add together the number of 
people with these skills and new graduates who 
will enter the market (on current trends), we 
reach a total of only 2.5 million people in the 
United States in 2018”

McKinsey Global Institute, “Big Data: The next frontier for 
innovation, competition and productivity”, May 2011

http://www.mckinsey.com/insights/mgi/research/technology_and_innovation/big_data_the_next_frontier_for_innovation
http://www.mckinsey.com/insights/mgi/research/technology_and_innovation/big_data_the_next_frontier_for_innovation


http://www.techrepublic.com/article/microsoft-wants-to-bring-better-data-
visualization-to-your-enterprise/

Power BI  
now included 

in  
Office 365



Proliferation of open data is available along with the tools to transform the data. 



There are many recent books written 
about data visualization techniques 

I use this book in my class and the 
next few slides will refer to content 
from this book.



Highlight the important stuff
• Bold is generally preferred over italics 

and underlining  
• UPPERCASE text is easily scanned, 

while alternative typeface (fonts) can 
disrupt aesthetics 

• COLOR is effective when used 
sparingly and combined with other 
preattentive attributes. (location, 
size, shape)



Eliminate Distractions

“You know you’ve achieved perfection, not when 
you have nothing more to add, but when you have 

nothing to take away” 
(Antoine de Saint-Exupery) 

• Get rid of clutter 
• Context – unnecessary, extraneous, or irrelevant 

information 
– Not all data are equally important 
– When detail isn’t needed, summarize 
– Would eliminating this change anything?  

 When in doubt, take it out! 
– Push “non-message-impacting” but necessary 

 items into the background.  Note: small or text in grey is one way to do this.





Aesthetics (“make it pretty”)
• Studies have shown that more aesthetic designs: 

– Are perceived to be easier to use (whether or not it is 
true) 

– Are more readily accepted and used over time 
– Promote creative thinking and problem solving 
– Foster positive relationships, making people more tolerant 

of problems with designs.  

• In data visualization, aesthetically pleasing design 
can mean that the audience will have more 
patience with the visual, increasing the chance to 
get the message across. 
– Be smart with color 
– Pay attention to alignment 
– Leverage white space



Text is your friend

• Keep your user/audience top-of-mind when 
designing communications with data. 

• Use clear titles and labels 
• Identify data source 
• Conclusion you want your audience to 

reach?  State it in words 
• Edward Tufte stresses that all data 

visualizations should include a combination 
of “pictures, words, and numbers”



Other Dos…

• use the full axis 
• simplify 
• ask others for opinions 
• use colors that are easily 

distinguished 
• use colors that have 

meaning when possible 
• use a light-to-dark color 

scheme for numerical 
attributes 

• take a squint test

• test for color-blindness 
• eliminate distractions 
• push required 

information that is not 
central to the message 
into the background  

• Tell a story 
• Reduce the cognitive 

load of your reader



..and some very common Don’ts:

• Use 3D for 2D data 
• Use too many colors, 

six is widely cited as a 
max for number of 
categories 

• make your viewer do 
mental math 

• use pie or other 
“dessert charts” 


