






Must be scalable to  

 number of data points 

 number of dimensions 

 data sources 

 diversity of data sources 

 number of users 

 diversity of users and tasks 

 quality of the data 

 

Visual Analytics comes to the rescue… 

 



Ease understanding of the data by providing an effective 

visual representation 

 

 

Amplify Perception 

 

 

Detect the Expected, Discover the Unexpected™ 

 

 



Visualization plus…  
 interaction (HCI) 

 data processing (analytics) 

 story telling 

 scientific approach 

 

 

but also… 

 intelligent computing (AI, machine learning) 

 behavioral psychology (cognitive science, human factors) 

 

Visual Analytics is the science of analytical reasoning 
supported by a highly interactive visual interface 

 

Agenda setting book:  

http://nvac.pnl.gov/agenda.stm 



The Daniel Keim Mantra of Visual Analytics  

 

“Analyze First - Show the Important –                                               

Zoom, Filter and Analyze Further -                                              

Details on Demand" 

 

 

The triangle of Visual Analytics (VA)  

Interaction 

Analytics Visualization 

VA 



Intelligence analysis is challenging 

Huge amounts of data 

Low signal vs. noise (SNR) 

Many data types 

 text, images, video, sensor data, etc. 

Uncertainty 

Contradictions 

Omissions 

 

 



Visual perception 

 high bandwidth 

 fast screening of a lot of data 

 pattern recognition 

 higher-level cognition 

 

Interaction 

 direct manipulation 

 two-way communication 

 

Recall intro lecture on the human visual system…  

 



Visual perception 

 high bandwidth 

 fast screening of a lot of data 

 pattern recognition 

 higher-level cognition 

 

Interaction 

 direct manipulation 

 two-way communication 

 

Recall intro lecture on the human visual system… 

But… humans are imperfect  

 



Humans tend to overlook/ignore non-focus (and unexpected) 

objects even when very close and obvious 

 note the Visual Analytics slogan: Detect the Unexpected 

 

Humans also have limited working memory 

 fine details are quickly forgotten when focus changes 

 big effect in animated or interactive visualizations 

 need to preserve temporal context  



Spot a difference? 

 

 

 

 

 

 

 

 

 

This is called change blindness 



In this video you will do some counting.  

 

It is very important that you get the right number! 

 

Ready? 

 

watch video (YouTube) 

 

 

 

   

Video by Dan Simons (U Illinois) 

selective_attention_test_[www.Keep-Tube.com].mp4
https://www.youtube.com/watch?v=vJG698U2Mvo


Another distraction experiment 

 

watch video (YouTube) 

 

 

 

 

 

 

Video by Dan Simons (U Illinois) 

The__Door__Study_[www.Keep-Tube.com].mp4
https://www.youtube.com/watch?v=VkrrVozZR2c&list=PLWa0ImrkoWwJ3MeGa4RUb7CLMZFrsfoJq&index=1


Thoroughly studied by Dan Simons (U Illinois) 

 see http://www.dansimons.com/index.html 

 

Visual Analytics tools 

 help human analysts cope with insufficient memory 

         visualizations externalize memory 

         allow humans to perform visual queries (see C. Ware book) 

 help human analysts deal with change blindness 

         analytics can detect changes 

         visualization can highlight/emphasize these changes  

 we have seen many visual tools this semester 

          this lecture is more about strategy building      



Another deficiency of humans 

 humans tend to stick with an “opinion” for a long time 

 how long does it take you to switch? 

man/woman 

Young/old woman 



The Magic Number Seven 

  2 : the number of things most people can keep in working 

memory at one time 

 causes problems for complicated analysis 

 

 

An excellent book that has more on this topic 

 discussed next 

 

 

 

 

 

 

 

 



Decomposition 
 decompose a complex problem into simpler problems 

 get one’s thinking straight in these simpler problems 

 

Externalization 
 get the decomposed problem out of one’s head and down on 

paper or on a computer screen in some simplified form  

 shows the main variables, parameters, or elements of the problem 
and how they relate to each other 

 

Recall principles of information visualization 
 overview and detail 

 focus and context 

 analyze, filter, zoom,… 

 

 

 



Support visualization with computations for data processing 

Form a loop: visualize - refine 

Gather (forage) information 

Re-represent 

 choose form that aids analysis 

Develop insight 

 through manipulation of representations 

Produce results 

 “product” 





Elemental artifacts 

 source intelligence, evidence, assumptions 

Pattern artifacts 

 relationships, temporal and spatial structure 

Higher-order knowledge constructs 

 arguments, causality, models 

Complex reasoning constructs 

 hypotheses, scenarios 

 

 

All these become part of the Visual Analytics                             

sense-making (reasoning) process 

 





Drill down into certain aspects of the data 

 essentially isolates a subset of the data 

 for multivariate data with coordinated views (dashboards)  

 

Crossfilter  

 see github https://square.github.io/crossfilter/ 

 fast multidimensional filtering for coordinated views 

 even with datasets containing a million or more records; 

https://square.github.io/crossfilter/


See here for the animation: https://discourse.metabase.com/t/cross-filtering/3466  

https://discourse.metabase.com/t/cross-filtering/3466
https://discourse.metabase.com/t/cross-filtering/3466
https://discourse.metabase.com/t/cross-filtering/3466














Doubling down on states 
for strong growth 

Maria 

Senior Sales Analyst 

March 15th, 2012 



Today’s question 

In which states should we invest 
additional marketing spend during the 
upcoming campaign? 
 

Based upon sales growth potential… 



2011 sales by state 



2011 sales by state 



Potential sales by state??? 

+Is there a better metric? 

+The emphasis is on potential 
 

Average sale per capita for top states 

multiplied by 

Current population of top sales states 



What are the top states based 
on sales per capita? 



Highest growth potential in top 8 

+If we were to pick just one state, 
California has the greatest potential 
 

+The next tier is Texas, New York & Florida 
 



Useful metrics 

1. Total sales per state was OK 

 

2. Better: Total sales per million 
residents per capita is better than 
looking at existing customers, 
because we want new customers 

 

3. Top five states to target:  
90th percentile + 



Dashboards should pass the 5-second test 



Important rules: 

 most important view goes on top or top left  

 legends go near their views  

 avoid using multiple  

       color schemes 

 use 5 views or fewer   

 provide interactivity 


