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Set A SetB

X Y X Y
10 8.04 10 9.14
8 6.95 8 8.14
13 7.58 13 8.74
9 831 9 8.77
11  8.33 11  9.26
14  9.96 14 8.1
6 7.24 6 6.13
4.26 2 3.1
10.84 12 9.11
7 4.82 7 7.26
5 5.68 5 474

Summary Statistics Linear Regression
Uy = 9.0 Oy = 3.317 Y =3+05X
uy =7.5 Oy=2.03 R2=0.67 [Anscombe 73]







1826(?) llliteracy in France, Pierre Charles Dupin




cabspotting.org




“Abortian® . i :
A s ; s p—— SPACING ®

from Wikipoedia

122 IT RS
autars posis Abortion

e : : : E “Abortion

prcnr:ru:r, r-s-ull.lnl;l ] the -f'--ath of l:"u: |:

Methods

ID_I!.:A.I'IS-J: 'IE

I:ﬂ.':J‘.‘I'.I:IM and I..i-:.:'.r.-:.ml

The controwvarsy

P appllr:d eJ;_n:.- and is alz
dl_--'...ls-s-d b'r legsl scholsrs and palal
Impartant facts about sbortion are also re|
by zociolegists and historiang.

::[:;ucg: pn-liljcs- in lh-: ul:l.l.':.‘.ﬂ_&tﬂ:lﬂ.i and E

1] Addiznally, aborhon o5
Ak ¢\'.l|3‘- Ed i Chans, [nehs snd ather popul
souririas, Tho Cathalis Chureh red %0
the precedurs, hamayvar, and in ather cou
notably the United Statas and the (predo
Catholicd BEepublic of Ir=land. the controw
watramely active, to the swtant that evan
of the respective positicns are subject to
debate. While those on beths sides of the
are gensrally peaceful, f heated, in thair 4
of thew pastions, the debate i omeatime
characterizad by vielsnce, Though trus off
sides, this is more marked on the side of
opposed to abortion, becawse of mbat they
the gravity and urgency of their wiews

e central question




T N I NN RN N SN N RN SN N -
an =

_“.
I

[ I e e

Wikipedia History Flow (IBM)

Mgl




The Value of Visualization




Three functions of visualizations

Record: store information

Photographs, blueprints, ...







Gallop, Bay Horse “Daisy” [Muybridge 1884-86]




Three functions of visualizations

Record: store information

Photographs, blueprints, ...

Analyze: support reasoning about information
Process and calculate
Reason about data

Develop models and hypotheses
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o Deaths from cholera

In 1854 John Snow plotted the position of each cholera case on a map. [from Tufte 83]




Cholera outbreak

Yards
e 150

¢ Deaths from cholero

Used map to hypothesize that pump on Broad St. was the cause. [from Tufte 83]




Three functions of visualizations

Record: store information

Photographs, blueprints, ...

Analyze: support reasoning about information
Process and calculate
Reason about data

Feedback and interaction

Communicate: convey information to others
Share and persuade
Collaborate and revise

Emphasize important aspects of data
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“to affect thro' the Eyes
what we fail to convey to
the public through their

word-proof ears”

1856 “Coxcomb” of Crimean War Deaths, Florence Nightingale




The Language of Visualization
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Detecting Brightness

Which is brighter?




Detecting Brightness

(128, 128, 128) (144, 144, 144)

Which is brighter?







Detecting Brightness

Which is brighter?




Detecting Brightness

(134, 134, 134) (128, 128, 128)

Which is brighter?




Just Noticeable Difference

Many continuous variations are perceived in discrete steps
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Steps in font size

Sizes standardized in 16t century
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Information in color and value

Value is perceived as ordered

- Encode ordered values

mEE L]

- Encode continuous variables [but not as well]

[

Hue is normally perceived as unordered

—> Encode categories using color




Which best encodes quantities?

Position

Length

Area

Volume

Value (Brightness)
Color Hue

Orientation (Angle)
Shape




Compare area of circles




Compare length of bars




Most accurate Position
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Length
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Angle
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Deconstructing Visualizations
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Time-Series Chart

Exports and Imports to and from DENMARK S NORWAY from 1700 10 1780
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x-axis position: year

y-axis position: currency

color: imports/exports ratio




Contrals In=tructions
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Treemap of the Stock Market

m Dl 11252 54 +60 21 +0 54%— hlasdag 407058 +27 51 +0.53% 533 pm_ Aug. 28

Utilities:

Capital Gopds

rectangle area: market capitalization

rectangle position: market sector, market cap

color hue: loss vs. gain

color value: magnitude of loss or gain




Minard 1869: Napoleon’s marc
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Single axis composition




Mark composition

y-axis: temperature

+ x-axis: longitude / time

temperature over space/time




Mark composition

y-axis: longitude
+ x-axis: latitude

width: army size

army position (lat/lon) and army size (width)




longitude

latitude

army size
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temperature

latitude / time
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Depicts at least 5 quantitative variables. Any others?




Summary

Effective visualizations can help us record,
analyze, and communicate data

Creating visualizations requires modeling data
and applying appropriate visual encodings
and interaction techniques.

As you encounter visualizations in the world,
try to deconstruct what you see. What are
the underlying data and visual encodings?




