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The Data
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Measure Value Difference

Mean of x 9 -
Variance of x 11 =
Mean of y 7.50 .00#
Variance of y ji;i > .000#
Correlation 0.816 .000#

between x & y

Linear y=3.00 +

regression line  0.500x 00#, .000#
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No catalogue of techniques can convey a
willingness to look for what can be seen, whether
or not anticipated. Yet this is at the heart of
exploratory data analysis. ... the picture-examining
eye is the best finder we have of the wholly
unanticipated.

— Tukey, 1980



Visualization Goals

e Record
* Analyze/explore
e Communicate



Napoleon's March on Moscow
Charles Joseph Minard (1869)
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London Cholera Map

John Snow (1854)
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An invisible, ancient source of energy surrounds us—energy that
powered the first explorations of the world, and that may be a key to
the future. This map shows you the delicate tracery of wind flowing
over the US.

Wind map prints are available from Point.B Studio.

Read more about wind and about wind power.
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Nigel Holmes
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TED | WATCH  DISCOVER  ATTEND  PARTICIPATE  ABouT  Loain

Hans Rosling:

The best stats you've
ever seen :

Watch later

TED2006 - 19:50 - Filmed Feb 2006

[-:] 48 subtitle languages @
Download

& View interactive transcript

Share this idea

Total
views

You've never seen data presented like this. With the drama and urgency Playlists to watch Browse all
of a sportscaster, statistics guru Hans Rosling debunks myths about the
so-called "developing world."
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Data Analysis Process

Kandel et al., 2012

Heer, 2013 (unpublished)
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Data Analysis Process

Dissemination €= Acquisition

‘ ~ @ -
- X

Presentation Cleaning

| 4

WS

Modeling Integration

a\\V//

Visualization




Quantitative Tasks

Position

o0
T

More accurate

Length

Angle Slope

VAVAIVS

Area
Qe

Volume
Color Density
(Not '
Less accurate Shown) @

Quantitative Ordinal Nominal
POSition =eese— Position E— PO sition
Length Density Color Hue
Angle Color Saturation Texture
Slope » X, Color Hue Connection
Area » X Texture Containment
Volume Connection Density
Density Containment Color Saturation
Color Saturation Length Shape
Color Hue Angle Length
Texture. Slope Angle
- Connection; Area Slope
........................... Volume ren
3 Volume

Mackinlay, 1986




Position

Most . oo \
Efficient JE
Length
} Quantitative
Slope Angle
Area
Qo
. } Ordinal
Intensity
[ N
\4 O )
Least Color Shape ) .
Efficient 0000 oAm > Nominal

C. Mulbrandon
VisualizingEconomics.com







Networks



Graph = Network
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» were not detectable any more at 4 hr after stimulation with [L-2.

yver, in vitro Kinase assay substantiated such unchanged expression of p56 /% in the
hymocytes from transgenic mice: the kinase activities of p56/ck did not decrease in thymocytes
from transgenic mice after stimulation with IL-2, while kinase activities of control ones were

significantly down-regulated by stimulation of IL-2. These results suggested that J@ll significant
I ¢ SRS =< wico I the
‘with IL-2 was caused by a constitutive expression of p56/%k in these thymocytes even after the

stimulation. Our findings, therefore, support a possibility that

in the
IL-2R-mediated signaling| system in CD48% thymocytes.
Key words: Transgenic mice, pS6/ck, Interleukin 2 response, Thymocytes
The Ilck gene encodes a membrane-bound pro- Recently 1t has been demonstrated
in tyrosine kinase (PTK) that is expressed in activation of PTK precedes the sequenc

t

nphoid lineage, predominantly in T cells phatidylinositol (PI) breakdown when
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Graph B

Hachul & Junger, 2006




User performance
Huang et al., 2007, etc.

Simple rules or heuristics
Davidson & Harel, 1996

Global readability metrics
Purchase, 2002

Sugiyama, 2002, p. 14
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Course Expectations
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