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	Welcome to "A Guide to Visual Analytics for Economists"

Visualization

• Often thought of as process of creating a graphic or an image

• Really is a cognitive process 

– Form a mental image

– Internalize an understanding

• “The purpose of visualization is insight, not pictures”

– Insight: discovery, decision making, explanation, analysis, exploration, learning

John Stasko, Georgia Tech

See the facts, perceive the pattern
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	Visual Analysis is part of our culture

• “I see what you’re saying”

• “Seeing is believing”

• “A picture is worth a thousand words”

Visuals help us think; they provide a frame of reference, a temporary storage area to hold information long enough to perceive patterns
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	A Picture is worth a thousand words… 

PHOTO SOURCE: Edward Tufte - iPhone Interface Design
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	A picture is worth a thousand words. An interface is worth a thousand pictures.  Ben Shneiderman, 2003

http://www.cs.umd.edu/~ben/
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	PHOTO SOURCE: Edward Tufte - iPhone Interface Design
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	PHOTO SOURCE: Edward Tufte - iPhone Interface Design
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	PHOTO SOURCE: Edward Tufte - iPhone Interface Design


	8
	Edward R Tufte is Professor Emeritus at Yale University. 
His work has been described as "a visual Strunk and White“.
“Good visual design communicates complex ideas with clarity, precision and efficiency.
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	The Visual Display of Quantitative Information
The classic book on statistical graphics, charts, tables. Theory and practice in the design of data graphics, 250 illustrations of the best (and a few of the worst) statistical graphics, with detailed analysis of how to display data for precise, effective, quick analysis. Design of the high-resolution displays, small multiples. Editing and improving graphics. The data-ink ratio. Time-series, relational graphics, data maps, multivariate designs.

Envisioning Information
his book celebrates escapes from the flatlands of both paper and computer screen, showing superb displays of high-dimensional complex data. The most design-oriented of Edward Tufte's books, Envisioning Information shows maps, charts, scientific presentations, diagrams, computer interfaces, statistical graphics and tables, stereo photographs, guidebooks, courtroom exhibits, timetables, use of color, a pop-up, and many other wonderful displays of information. The book provides practical advice about how to explain complex material by visual means, with extraordinary examples to illustrate the fundamental principles of information displays. Topics include escaping flatland, color and information, micro/macro designs, layering and separation, small multiples, and narratives.

Visual Explanations : Images and Quantities, Evidence and Narrative 
Visual Explanations: Images and Quantities, Evidence and Narrative is about pictures of verbs, the representation of mechanism and motion, process and dynamics, causes and effects, explanation and narrative. Practical applications and examples include statistical graphics, charts for making important decisions in engineering and medicine, technical manuals, diagrams, design of computer interfaces and websites and on-line manuals, animations and scientific visualizations, techniques for talks, and design strategies for enhancing the rate of information transfer in print, presentations, and computer screens. 

Beautiful Evidence
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	One of Tufte's tenets is to Maximize the Data:Ink Ratio, meaning chartmakers shoud let the data shine through; don't cloud it over with information-free meaningless lines.  Tufte also suggests letting art inspire our information design.  Sometimes this works better than others. Joan Miro is one of my favorite artists, able to convey whimsy and meaning with a parsimonious use of strokes, if riotous use of color. Here his "Sonnenschlucker", seems to express both dismay and optimism while seemingly stuck behind bars. Bar charts of the red and blue persuasion are frequently used in business presentations, but the inclusion of many charting options like gridlines and tick marks often detracts from the message in the data.  Let's see if we can't justify Sonnenschludker's optimism by making our bar chart weigh somehat less heavily on his mind while allowing its meaning to shine through.

JOAN MIRÓ (24) 
· a contemporary of Klee, Kandinsky, Chagall
· born in Barcelona on April 20th., 1893; died on Christmas in 1983
· first he devoted himself to cubism, then to dadaism and surrealism
· he had contacts with poets; influenced by Freud´s ideas he tried to discover and depict the reality of metamorphoses, dreams and the subconscious
· an obituary states that he was a true poet.

INTERPRETATION
Considering the ”Sonnenschlucker” just as a structure of strokes, i.e. in black and white, he may cut a fine figure, but altogether he stays still pale and without any profundity. It only appears, if colour is added to the picture: a bright red and a deep blue, a speck of yellow and a dot of green. Now it becomes obvious that Miró intended to do more. All of a sudden his man represents something very vividly. One has got really the impression that he is sitting behind bars, feeling happy and unhappy at the same time, but from one moment to the next his situation changes far-reachingly, and it is not a lost cause any more. It is hope that stirs. One could say that he had a narrow escape. He does not really trust his luck yet, he only risks a glance at first. After that he sees daylight, and at the sight of what is happening to him he is deeply moved. It hits him right into the heart and fills him with great joy. He thaws internally. His heart is filled with warmth. His life has fortune on its side again.
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	Tufte recommends maximizing the Data : Ink ratio
How much "ink" can you remove from this chart without imparing its meaning?

For example, chart bars do not need to be outlined 
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	Removing theoutline around each bar removed a distracting contrast 
that did nothing to augment the information contained in the chart 

Next: Legends don't need frames 
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	The frame around the legend has been removed
giving the chart a cleaner appearance.
What else could be improved?

The legend has a vertical arrangement with Blue bars for real GDP Growth on top
and Red bars for the GDP Price Index below
while the bars in the chart are arranged horizontally
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	Here the legend is arrayed horizontally to match the arrangement of the bars in the bar chart. 
This makes it easier for the new viewer to quickly map the Growth and Price variables 
to the correct bar color. 

Now look at the grid lines. Are they really necessary?
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	The labels on the vertical scale provide enough information for our minds to construct 
horizontal demarcations without including gridlines. 
If they must be included, use the thinnest, lightest line that serves the purpose

The same goes for tick marks which are distracting and, in Tufte's terms, further dilute the data:ink ratio. 
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	The unnecessary tick marks are gone...but some purists would say that . . . 

the right alignment of the the vertical labels defines their axis lines 
making the axis line redundant and
similarly, the visually straight top surface of the dates on the horizontal axis 
makes that axis line a waste of chart ink 
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	Here the axis lines are very faint -- gone but not forgotten

Next, note that the labels do not need to be as prominent as the data.
Unlike data, many numerical lables such as dates and percentages follow a predicatable sequence..
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	Deemphasizing the labels not only removed non-data ink, 
but slightly increased the amount of real estate deeded to the data. 

As we scour our property, we note the frame around the chart.
Though light in weight and color, it serves no purpose other than that already served 
by the contrasting color outside the chart's boundaries
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	Here is our cleaned up chart.
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	Having scrubbed our chart clean, the data can now shine. 
It no longer has to compete for valuable chart -- and cognitive space -- 
with distracting tic marks and the like. 

Our work, however, is not done. Economists look at "the big picture" and one graph 
-- at least one very simple graph -- can rarely tell a complex story.

Before we delve into complexity, let's take a moment to consider accessibility. 
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	Roughly 1 in 10 men are fully or partly colour blind. A smaller percentage of women are color blind. There are various types of color deficits:

Vischeck is a way of showing you what things look like to someone who is color blind. You can try Vischeck online - either run Vischeck on your own image files or run Vischeck on a web page. You can also download programs to let you run it on your own computer.

- Deuteranope (a form of red/green color deficit) -- shown above
- Protanope (another form of red/green color deficit) -- similar effect as shown above 
- Tritanope (a blue/yellow deficit- very rare) -- shown in the next slide

http://www.vischeck.com/vischeck/vischeckImage.php
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	Tritanope (a blue/yellow deficit- very rare) 



	23
	Information should create a rich work environment that enables you to better perceive patterns, identify problems and formulate solutions. In this way information will be:
Complex
Providing depth and breadth of information to enhance analytical capabilities
Consistent
Generating reliable information on which to base decisions -- this requires consistent definitions of data, their relationships, and the methods of collection, as well as understanding how information is handed off from one part of your organization to another. 
Comparable
Fostering visual comparisons of related variables.
Contextual
Allowing the user to quickly see relevance to the broader market.
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	Minimize Mapping & Maximize Visual Cues
Place descriptive information as close as possible to the data it describes
Color code scales with the data series which use them – here the index and right hand scale are in red.
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	Minimize Mapping
Common scales facilitate comparison of multiple datasets.
The three graphs on top show State data relative to their U.S. average.
However, the States cannot be compared easily to each other.
The three graphs on the bottom were redrawn with the same scale so that 
State data could be compared with each other as well as the U.S. average.
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	This scorecard was created in EXCEL and is based on a database and Pivot Tables
You may download a copy of this Excel file here: 
http://www.inkweb.org/webinars/xls/sc

 HYPERLINK "http://www.inkweb.org/webinars/xls/scorecardexample.xls" \t "_parent" orecardexample.xls
Pivot Tables will be the subject of another NABE webcast, but in the meantime, Anne Klieve has offered to share some of her experiences using this important tool.

Anne Klieve: Pivot Table Example or http://www.inkweb.org/webinars/documents/AnneKlievePivotTableExamples.doc
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	Vischeck is a way of showing you what things look like to someone who is color blind. You can try Vischeck online- either run Vischeck on your own image files or run Vischeck on a web page. You can also download programs to let you run it on your own computer.

Roughly 1 in 10 men are fully or partly colour blind.  A smaller percentage of women are color blind.  There are various types of color deficits:

Deuteranope (a form of red/green color deficit) 

Protanope (another form of red/green color deficit) 

Tritanope (a blue/yellow deficit- very rare)

http://www.vischeck.com/vischeck/vischeckImage.php
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	Mapping - a truly egregious example
GARDEN STATE PARKWAY TOLL BOOTHS
This is definitely not user-friendly Graphic User Interface (GUI) design.

Toll payers contend with several payment options keyed to colored signs. 
The sign over each booth is (unnecessarily) paired with a smaller number which the driver must match to numbers painted on the approach lanes.

This is further complicated in the Northbound lanes where 
-- numbers are painted on the road prior to a curve and 
-- before the numbers are discernible
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	Charles Minard's 1869 chart "the best statistical graphic ever drawn" 
shows the losses in Napoleon's 1812 Russian campaign
http://upload.wikimedia.org/wikipedia/commons/2/29/Minard.png. 

Minard, Inspector General of Bridges and Roads, was a pioneer of the use of graphics in engineering and statistics.Edward Tufte calls it "the best statistical graphic ever drawn" and uses it as a prime example in The Visual Display of Quantitative Information. Étienne-Jules Marey first called notice to this dramatic depiction of the terrible fate of Napoleon's army in the Russian campaign, saying it "defies the pen of the historian in its brutal eloquence".  And Howard Wainer also identified this as a gem of information graphics, nominating it as the "World's Champion Graph". 

NOTES:

The map's French caption reads: 
-------------------
Figurative Map of the successive losses in men of the French Army in the Russian campaign 1812-1813.
Drawn up by M. Minard, Inspector General of Bridges and Roads in retirement. Paris, November 20, 1869.
-------------------
The numbers of men present are represented by the widths of the colored zones at a rate of one millimeter for every ten-thousand men; they are further written across the zones. The red [now brown] designates the men who enter into Russia, the black those who leave it. —— The information which has served to draw up the map has been extracted from the works of M. M. Thiers, of Segur, of Fezensac, of Chambray, and the unpublished diary of Jacob, pharmacist of the army since October 28th. In order to better judge with the eye the diminution of the army, I have assumed that the troops of prince Jerome and of Marshal Davoush who had been detached at Minsk and Moghilev and have rejoined around Orcha and Vitebsk, had always marched with the army.

Charles Minard's 1869 Carte figurative des pertes successives en hommes de l'Armée Française dans la campagne de Russie 1812-1813, a flow map published in 1869 on the subject of Napoleon's disastrous Russian campaign of 1812. The graph displays several variables in a single two-dimensional image: the army's location and direction, showing where units split off and rejoined the declining size of the army (note e.g. the crossing of the Berezina river on the retreat) the low temperatures during the retreat. chart showing the losses in men, their movements, and the temperature of Napoleon's 1812 Russian campaign.
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	Example supplied by Dr. Robert P. Yerex, Ph.D., MBA Chief Economist, Kronos Incorporated
www.kronos.com 

I use Tufte style graphs in many of the reports I produce for our clients. This is a sample of fairly simple one. It shows the path of the economy in 2008.

· Path of the line follows the Dow Jones Industrial Average
· The width of the line represents the Unemployment Rate over that period of time
· The color of the line is indexed to the University of Michigan Index of Consumer Sentiment
· The Y shows the levels of the Dow
· The X axis has coded event points which relate to the table

SOURCE: The source code is in a Mathematica Notebook which also includes the data.
It can be downloaded here in case anyone wants to use it to get a jump start on building this kind of 

 HYPERLINK "http://www.inkweb.org/webinars/YerexTufteStyleExample.zip" \t "_parent" graphic. 
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	Trends in Developing Countries, 1969    drew countries according to the size of their GNP

1969=1st edition. The World Bank began publishing its Atlas of Socioeconomic statistics in the late Sixties. As a college intern under the direction and patient tutelage of Statistician Joseph E. Gholl, I was assigned to hand draw many of the maps for the 1969 edition on graph paper. The process of converting each million dollar unit of GNP into a box on graph paper while trying to maintain some general reference to the physical shape of the country was tedious but illuminating, giving me added appreciation for the functionality and productivity of visualization technology today. 
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	The World Bank Atlas later switched from sizing to coloring countries according to the various measures which removed some of the analytical content of the earlier version, assumed users were not color blind, and required them to perform the extra step of mapping the colors to levels of the indicator being displayed. 

Later versions removed the direct visual cue for size and forced the user to “map” through the color legend to determine the relative size of GDP
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	The 2007 version was an improvement in that 
the levels were mapped to more recognizable gradients of color. 

MAP SOURCE: http://siteresources.worldbank.org/INFOSHOP1/Resources/225713-

 HYPERLINK "http://siteresources.worldbank.org/INFOSHOP1/Resources/225713-1164830247505/AGD012-037population3.pdf" \t "_parent" 1164830247505/AGD012-037population3.pdf 

SEE ALSO: Atlas of Global Development, Second Edition: A Visual Guide to the World's Greatest 

 HYPERLINK "http://publications.worldbank.org/ecommerce/catalog/product?item_id=8612246" \t "_parent" Challenges 
Published in association with Harper Collins, the completely revised and updated second edition of the Atlas of Global Development vividly illustrates the key development challenges facing our world today. Keeping abreast of a changing world, new topics have been added including child employment, internet use, foreign direct investment, food production, and energy flows.
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	Color can facilitate rapid absorption of information
Gradations in a monochromatic scheme are readily understood 
as lower to higher values of the indicator being displayed
However,
Color can slow absorption of information 
if it requires the viewer to "Map" information through a legend
In this illustration, a polychromatic scheme requires the viewer to refer—or map—to the legend to determine which colors represent higher or lower values. 
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	GAPMINDER MAP SOURCE
Gapminder Foundation:is a “fact tank” that promotes a fact based world view. It developed Trendalyzer, a web-service displaying time series of development statistics for all countries. Trendalyzer was acquired by Google. Read more about Hans Rosling, Gapminders founder on the TED website or watch the video below.

and environmental development at local, national and global levels.
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	Smart Money: Map of the Market 

Mark Wattenberg designed the Map of the Market while at SmartMoney.com. The goal was to give a quick answer to the question, "what's happening in the market?" 

Treemaps: 
"Treemaps display hierarchical (tree-structured) data as a set of nested rectangles. Each branch of the tree is given a rectangle, which is then tiled with smaller rectangles representing sub-branches. A leaf node's rectangle has an area proportional to a specified dimension on the data. (In the illustration, this is proportional to a waiting time). Often the leaf nodes are colored to show a separate dimension of the data. 

When the color and size dimensions are correlated in some way with the tree structure, one can often easily see patterns that would be difficult to spot in other ways. A second advantage of treemaps is that, by construction, they make efficient use of space. As a result, they can legibly display thousands of items on the screen simultaneously." (Wikipedia) 

Free Treemap Sofware download: http://www.cs.umd.edu/hcil/treemap/
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	The map looked very different in early 2009!



	39
	Alternative  color deficit friendly presentation offered as an option



	40
	 Turning CHARTS into GLYPHS

What if we could array the maps on a timeline with 

·  the overall volume changing to reflect the size of the market 

·  the color reflecting profits, growth, or price change
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	U.S. Primary Energy Consumption by Source and Sector, 2006

(Quadrillion Btu)
 

Transportation
Industrial
 

Electric Power
Total 
Residential &

Commercial
Petroleum
27.5
9.6
2
0.8
39.8
Natural Gas
0.7
7.8
7.4
6.5
22.4
Coal
0
2
0
20.6
22.6
Renewable Energy
0.5
1.9
0.6
3.8
6.8
Nuclear Electric Power
0
0
0
8.2
8.2
Total
28.6
21.3
10
39.9
99.8
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	Not my favorite Graphic...but EIA otherwise has some of the best and most user-friendly statistics 

SOURCE: US Department of Energy, Energy Information Administration 
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	An alternative representation of the same data using a treemap 

SOURCE: inkweb Insertion Draft
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	In the category of "Wouldn't it be nice"
...if we could watch the glyphs change in size and color composition over time and space. 

SOURCE: inkweb Insertion Draft
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	A Wordle of the Fed‘s Beige Book...doesn‘t have to be BEIGE!

The Fed Beige Book as a Wordle 

A wordle or word cloud or text cloud is a visualization of word frequency in a given text as a weighted list.
The technique is popularly used to visualize the topical content of political speeches. 

SOURCE: IBM's Many Eyes Site -- Make your own! 

restrict the user to beige!
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	Visual Repertoire of Obama’s Run for the White House 
The Visual Repertoire of Obama’s Run for the White House
Compiled by the Information Design Studio

SOURCE: ThemeRiverTM*: In Search of Trends, Patterns, and Relationships
Text of the speech may be found at http://www.realclearpolitics.com/articles/2008/10/barack_obamas_closing_argument.html 

NOTES: Theme Rivers: Wordles with a Time Dimension 

ThemeRiver™ is a prototype system that visualizes thematic variations over time across a collection of documents. The “river” flows through time, changing width to depict changes in the thematic strength of documents temporally collocated. Themes or topics are represented as colored “currents” flowing within the river that narrow or widen to indicate decreases or increases in the strength of a topic in associated documents at a specific point in time. The river is shown within the context of a timeline and a corresponding textual presentation of external events.
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	Visualizing Data in Time and Space: Oculus GeoTime 

SOURCE: Oculus Excel Visualizer 
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	Visualizing Data in Time and Space: Oculus GeoTime 

SOURCE: Oculus Excel Visualizer 

http://www.oculusinfo.com/papers/ExcelVizWhitepaper-final.pdf 




