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Visuals help us think 
Provide a frame of reference, temporary storage area 
Cognition   Perception 
Pattern matching 
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Need to make the case better externally 

Visualization’s Value 
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Information Visualization: Human-Centered Issues and Perspectives 
Springer, 2008 



Articulating value requires identifying purpose 

Need for Visualization 
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Three stories… 
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Instagram Visualization 

Chloe Xie 
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“A man’s got to know his limitations.” 
Magnum Force, 1973 

Harry Callahan (Clint Eastwood) 
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Thought 
If you can articulate very precisely what you’re seeking, 
visualization likely isn’t your best approach 

OK, so what is visualization good for? 



Applications of Visualization 
Presentation 
Analysis 
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Explanatory 
Exploratory 



1. Presentation 
Communicate data and ideas 
Explain and inform 
Provide evidence and support 
Influence and persuade 
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Infographics 
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All the rage… 



http://visual.ly/nuclear-arms-race 
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http://visual.ly/death-and-taxes-2014-us-federal-budget 
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http://thebeermongers.com/beers/ 
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NY Times 2006 
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http://infographicsnews.blogspot.com/2009/04/mantras-joe-lertolas-maps.html 
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Simon Scarr 
South China 
Morning Post 
June 7, 2012 

http://www.visualisingdata.com/blog/wp-content/uploads/2013/04/GOALS.jpg 
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http://www.bloomberg.com/visual-data/world-cup 
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The Times 
June 12, 2014 
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The Times 
June 12, 2014 



Frequent presentation goals 
Clarify 
Focus 
Highlight 
Simplify 
Persuade 

May just show a few variables 
and/or a subset of the data cases 
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Simply presenting data visually can have a profound impact 
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http://www.cc.gatech.edu/~stasko/7450 

My Class 



CS 7450 
Fall ‘12 

Design project 

Nate Osborne 
Nitya Noronha 
Ameya Zambre 
Pratik Zaveri 
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Gun ownership in New York counties 

http://www.lohud.com/apps/pbcs.dll/article?AID=2012312230056&nclick_check=1 

http://www.lohud.com/interactive/article/20121223/NEWS01/121221011/ 

    Map-Where-gun-permits-your-neighborhood-?gcheck=1&nclick_check=1 
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http://www.ted.com/index.php/talks/hans_rosling_shows_the_best_stats_you_ve_ever_seen.html 

Hans Rosling 
Gapminder 

2006 
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Gore made extensive use 
of data graphics 

An Inconvenient Truth 



2. Analysis 
Explore the data 
Assess a situation 
Determine how to proceed 
Decide what to do 
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Many Data Analysis Approaches 
Statistics 
Database & information retrieval 
Data mining 
Machine learning 
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“Contained within the data of any investigation is information 
that can yield conclusions to questions not even originally 
asked.  That is, there can be surprises in the data…To  
regularly miss surprises by failing to probe thoroughly with 
visualization tools is terribly inefficient because the cost of 
intensive data analysis is typically very small compared with 
the cost of data collection.” 

W. Cleveland 
The Elements of Graphing Data 
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Frequent analysis goals 
Show many variables 
Illustrate overview and detail 
Facilitate comparison 

Display may not be easy to  
interpret at first 
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Visualization most useful in exploratory data analysis 
Don’t know what you’re looking for 
Don’t have a priori questions 
Want to know what questions to ask 
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At Its Heart: Uncertainty 

Nothing is perfect 
Humans trade off choices, compromise 

Spence & Tweedie 
Interacting with Computers ‘98 

Cost Bedroom 

Journey time 
1 5 30K 100K 

1h 30h 

Attribute Explorer 
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Thought 
Even analysis is about effective communication 



Visualization’s Value? 
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Visualization’s Value? 
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V alue = T E + C I + + 

Ability to minimize the total time needed to 
answer a wide variety of questions about the data 

(Without formal queries, Interaction really helps) 
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Amar, Eagan & Stasko 
InfoVis ‘95 

What kinds of questions? 

 
Retrieve value 
Filter 
Compute derived value 
Find extremum 
Sort 
Determine range 
Characterize distribution 
Find anomalies 
Cluster 
Correlate 

“Low-level” tasks 



Visualization’s Value? 
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V alue = T E + C I + + 
Ability to spur and discover insights or  
insightful questions about the data 

(Would be very difficult with only the data) 
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What is Insight? 

Complex 
Deep 
Qualitative 
Relevant 
Unexpected 

An individual observation about the data by the 
participant, a unit of discovery 

Saraiya, North, & Duca 
TVCG ‘05 

 
North 

IEEE CG&A ‘06 
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What is Insight? 

Sudden grasp of new relationships that are 
necessary to solve a problem and that were not 
learned in the past 

Bernstein, Penner, Clarke-Stewart & Roy 
Psychology, 6th edition 
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What is Insight? 

Chang, Ziemkiewicz, Green, & Ribarsky 
IEEE CG&A ‘09 

Is not spontaneous “aha!” moments (eg, in cognitive science) 
Is knowledge-building and model-confirmation 
     Like a substance that people acquire with the aid of systems 



Visualization’s Value? 
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V alue = T E + C I + + 
Ability to convey an overall essence 
or take-away sense of the data 

(The big picture: Whole is greater than 
                                the sum of the parts) 
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Overview and detail Focus + context 

Table Lens 

Rao & Card 
CHI ‘94 



Visualization’s Value? 

54 

V alue = T E + C I + + 
Ability to generate confidence and trust 
about the data, its domain and context 

(Beneficial data analysis process side effects) 
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Some examples 



2220 numbers 

E. Tufte 
The Visual Display of Quantitative Information 
1983 
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1. 
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Data Values 

365 High temp for each day 

365 Low temp for each day 

365 Avg high temp for each day 

365 Avg low temp for each day 

365 Precipitation for each day 

365 Humidity for each day 

12 Precipitation for each month 

12 Avg precipitation for each month 

1 Precipitation for the year 

1 Avg precipitation per year 

1 Highest temp (& day) for the year 

1 Lowest temp (&day) for the year 

1 Avg daily temp for the year 

1 Avg daily temp per year 



Visualization’s Value 
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Visualization’s Value 
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V alue = T E + C I + + 



Atlanta Journal Constitution 
Jan. 3, 2014 

62 
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http://www.marketwatch.com/tools/stockresearch/marketmap 

Map of the Market 

2. 
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Map of the Market  (old school) 

Wattenberg 
CHI ‘99  EA 

http://www.smartmoney.com/marketmap 

extinct 



Visualization’s Value 
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Visualization’s Value 
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V alue = T E + C I + + 



Visualization’s Value 
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V alue = T E + C I + + 
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Spring 2003 CS 7450 24
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Visualization’s Value 
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V alue = T E + C I + + 



CiteVis 

Stasko, Choo, Han, Hu, Pileggi, Sadana & Stolper 
InfoVis poster ‘13 

http://www.cc.gatech.edu/gvu/ii/citevis 
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Demo 

3. 



Visualization’s Value 
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Visualization’s Value 
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V alue = T E + C I + + 



Value 
Not evaluation in traditional sense 
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Visualization: Vagueness or absence of specific tasks 
     More about exploration and understanding 

HCI: Benchmark tasks 

Pffft on evaluation. 
Just build cool stuff. 
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STAR Report: Set Visualization 

Alsallakh, Micallef, Aigner, Hauser, Miksch & Rodgers 
EuroVis ‘14 
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Data Visualization 101 

Problem: 
You have a lot of data (& attributes) to understand 

Do you? 

Pack all the data into one complex representation 

Spread the data into multiple coordinated views 

Use interaction to reveal different subsets of the data 
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Constituents 

“The effectiveness of information visualization hinges on 
two things: its ability to clearly and accurately represent 
information and our ability to interact with it to figure out 
what the information means.” 
     S. Few, Now you see it 

Two key aspects of data visualization 
   Representation 
   Interaction 



Interaction is Vital 
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Engage in a dialog with your data 

Fundamental nature: Equal sibling with representation or subordinate facilitator? 



Interaction 
Why interact? 
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1. Select 
2. Explore 
3. Reconfigure 
4. Encode 
5. Abstract/Elaborate 
6. Filter 
7. Connect 

Yi, Kang, Stasko & Jacko 
TVCG (InfoVis) ‘07 

Intent 



Interaction 
How manifested today? 
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Chad Stolper 

Tooltips & selection 
     Get details 
Navigation 
Brushing & linking 



Interaction 
Can we do more? 
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Employ interaction in a more fundamental manner 
to strengthen the power of visualization 



CiteVis 

Stasko, Choo, Han, Hu, Pileggi, Sadana & Stolper 
InfoVis poster ‘13 

http://www.cc.gatech.edu/gvu/ii/citevis 
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Dust and Magnet 

Yi, Melton, Stasko & Jacko 
Information Visualization  ‘05 
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OnSet 

Sadana, Major, Dove, & Stasko 

http://www.cc.gatech.edu/gvu/ii/setvis/ 

Demo 



Interaction 
What are the tools of interaction? 
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Traditional – Desktop: keyboard, mouse  

New – Tablet: fingers and multitouch 
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Baur, Lee & Carpendale 
ITS ‘12 

Willett, Lan & Isenberg 
EuroVis ‘14 

TouchWave Selection Gestures 
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AVI 2014 
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Moving to Tablets 

Scatterplot 

Sadana & Stasko 
AVI ‘14 

Video 

http://www.cc.gatech.edu/gvu/ii/touch/ 



Key Open Problems in Visualization 
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1. Assess and communicate value 

V alue = T E + C I + + 



Key Open Problems in Visualization 
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1. Assess and communicate value 

2. Make the construction of visualizations easier 

Satyanarayan & Heer 
EuroVis ‘14 

Lyra SketchStory 

Lee, Kazi & Smith 
TVCG (InfoVis) ‘13 



Key Open Problems in Visualization 
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1. Assess and communicate value 

2. Make the construction of visualizations easier 

3. Address real world “big” problems 



Take Aways 
Visualization is not for a few precise, concrete tasks 
   Exploratory data analysis 
 
Presentation & analysis, related but different 
 
Value = T + I + E + C 
 
Interaction provides power, use it 
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And finally… 
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Thank you 
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