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Ch 5: Marks and Channels

Channels: Expressiveness Types and Effectiveness Ranks
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Definitions

Marks:
geometric primitives

@ Points @ Lines @ Areas
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Definitions
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Using marks and channels

» analyze idiom structure

— as combination of marks and channels

e .
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Using marks and channels

» analyze idiom structure

— as combination of marks and channels

e . [ [

vertical position

mark: line
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Using marks and channels

» analyze idiom structure

— as combination of marks and channels
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vertical position vertical position
horizontal position

mark: line mark: point
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Using marks and channels

analyze idiom structure

— as combination of marks and channels

e | [ [

vertical position vertical position = vertical position
horizontal position horizontal position
color hue

mark: line mark: point mark: point
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Using marks and channels

analyze idiom structure

— as combination of marks and channels

T

vertical position vertical position = vertical position = vertical position
horizontal position horizontal position horizontal position
color hue color hue

size (area)

mark: line mark: point mark: point mark: point
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Redundant Encoding

Length, position, and value
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Channels

(® Magnitude Channels: Ordered Attributes (® lIdentity Channels: Categorical Attributes
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Across U.S. Companies, Tax Rates Vary Greatly

Last week, in a Congressional hearing, Apple got grilled for its low-tax strategy. But not every business can copy that
approach. Here is a look at what S.&P. 500 companies paid in corporate income taxes — federal, state, local and
foreign — from 2007 to 2012, according to S&P Capital IQ. Related Article »

The Overall Picture The View by Industry Find a company or industry...
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About one of every seven Each circle represents a Combining earnings and Three big energy firms Effective tax rates cannot
companies had an company, sized by its taxes for all S.&P. 500 paid the most taxes in be computed for several
effective tax rate lower market capitalization. The companies gives an absolute terms: Exxon dozen companies
than 10 percent, including largest is Apple, at more effective tax rate of 29.1 $146 billion; Chevron $85 because they lost money
Amazon at 6 percent and than $400 billion, with an percent. But rates vary billion; and over the six-year period.
Verizon at 9 percent. effective tax rate of 14 widely by industry. ConocoPhillips $58 For example, A.l.G. lost
Nine companies paid no percent. billion. $83 billion while paying

taxes at all. $8 billion in taxes. These
companies are still
included in overall tax rate
calculations.
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The Facebook Offering: How It Compares

Next » 1 2 3 4 5 Find a company

Company The Tech |.P.O.'s Google went
value . public in 2004
In billions of Since 1980, there have been about 2,400 technology,
today's dollars Internet and telecom initial public offerings. Until this ‘
week, the largest by market capitalization was Google,
25 which was valued at $23 billion, or about $28 billion in
today’s dollars.
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Channels: Rankings

(® Magnitude Channels: Ordered Attributes ® Identity Channels: Categorical Attributes
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Bad Uses of Size
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Bad Use of Position

CHANGING FACE OF AMERICA

Percent of total U.S. population by race and ethnicity, 1960-2060
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Bad Uses of Colors
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Bad Use of Colors

SANFORD AND SELNICK
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FIGURE 13. Estimated Mean Annual Ratio of Actual Evapotranspiration (ET) to Precipitation (P) for the Conterminous U.S. for the Period
1971-2000. Estimates are based on the regression equation in Table 1 that includes land cover. Calculations of ET/P were made first at the
800-m resolution of the PRISM climate data. The mean values for the counties (shown) were then calculated by averaging the 800-m values
within each county. Areas with fractions >1 are agricultural counties that either import surface water or mine deep groundwater.
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Accuracy: Fundamenta

Steven’s Psychophysical Power Law: S= N
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Physical Intensity
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Accuracy: Vis experiments
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after Michael McGuffin course slides, http://profs.etsmtl.ca/mmcguffin/

[Crowdsourcing Graphical Perception: Using
Mechanical Turk to Assess Visualization
Design. Heer and Bostock. Proc ACM Cont.
Human Factors in Computing Systems (CHI)
2010, p. 203-212.]
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+ Hue (Color) + Hue (Color)

Separability vs. Integrality

Width
+ Height

Fully separable Some interference

2 groups each 2 groups each
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+ Green
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interference

3 groups total:
integral area

Major interference

4 groups total:
integral hue
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* find the red dot

—how long does it take?
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- find the red dot AR R
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tilt, size, shape,
proximity, shadow
direction, ...
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Popout
" ° « many channels:
o % tilt, size, shape,

proximity, shadow
direction, ...

+ but not all! parallel
¢ line pairs don’t pop
out from tilted pairs
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Grouping

Marks as Links

e containment
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Relative vs. absolute judgements

after [Graphical Perception: Theory,
Experimentation, and Application to the
Development of Graphical Methods.
Cleveland and McGill. Journ. American
Statistical Association 79:387 (1984),
531-554.]
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Relative vs. absolute judgements

» perceptual system mostly operates with relative

judgements, not absolute
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Statistical Association 79:387 (1984),
531-554.]
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Relative vs. absolute judgements

» perceptual system mostly operates with relative
judgements, not absolute

— that’s why accuracy increases with common frame/scale and
alignment

after [Graphical Perception: Theory,
Experimentation, and Application to the
Development of Graphical Methods.
Cleveland and McGill. Journ. American
Statistical Association 79:387 (1984),
531-554.]
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Relative vs. absolute judgements

» perceptual system mostly operates with relative
judgements, not absolute

— that’s why accuracy increases with common frame/scale and
alignment
after [Graphical Perception: Theory,

I B
A Experimentation, and Application to the

leng‘th Development of Graphical Methods.
Cleveland and McGill. Journ. American
Statistical Association 79:387 (1984),
531-554]
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Relative vs. absolute judgements

» perceptual system mostly operates with relative
judgements, not absolute

— that’s why accuracy increases with common frame/scale and

alignment H
||||| B |||||| B
A after [Graphical Perception:Theory,
A o Experimentation, and Application to the
leng‘th pOSltlon a_long' Development of Graphical Methods.
. Cleveland and McGill. Journ. American
una]_lg' ned Statistical Association 79:387 (1984),

531-554]
common scale
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Relative vs. absolute judgements

» perceptual system mostly operates with relative
judgements, not absolute

— that’s why accuracy increases with common frame/scale and

alignment H
I B i B
A A A B

after [Graphical Perception: Theory,
Experimentation, and Application to the

length position along position along Development o&cgﬁf}ica/ Methods.
una]_lg' ned a_]_lg' ned Scale Statistical Association 79:387 (1984),

531-554]
common scale
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Relative vs. absolute judgements

» perceptual system mostly operates with relative

judgements, not absolute
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Relative vs. absolute judgements

» perceptual system mostly operates with relative
judgements, not absolute

-Weber's Law: ratio of increment to background is constant

after [Graphical Perception: Theory,
Experimentation, and Application to the
Development of Graphical Methods.
Cleveland and McGill. Journ. American
Statistical Association 79:387 (1984),
531-554.]
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Relative vs. absolute judgements

» perceptual system mostly operates with relative
judgements, not absolute

-Weber's Law: ratio of increment to background is constant

 filled rectangles differ in length by 1:9, difficult judgement

after [Graphical Perception: Theory,
Experimentation, and Application to the
Development of Graphical Methods.
Cleveland and McGill. Journ. American
Statistical Association 79:387 (1984),
531-554.]
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Relative vs. absolute judgements

» perceptual system mostly operates with relative
judgements, not absolute

-Weber's Law: ratio of increment to background is constant

 filled rectangles differ in length by 1:9, difficult judgement
e white rectangles differ in length by 1:2, easy judgement

after [Graphical Perception: Theory,
Experimentation, and Application to the
Development of Graphical Methods.
Cleveland and McGill. Journ. American
Statistical Association 79:387 (1984),
531-554.]
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Relative vs. absolute judgements

» perceptual system mostly operates with relative
judgements, not absolute

-Weber's Law: ratio of increment to background is constant

 filled rectangles differ in length by 1:9, difficult judgement
e white rectangles differ in length by 1:2, easy judgement
after [Graphical Perception: Theory,

I B
A Experimentation, and Application to the

leng‘th Development of Graphical Methods.
Cleveland and McGill. Journ. American
Statistical Association 79:387 (1984),
531-554]
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Relative vs. absolute judgements

» perceptual system mostly operates with relative
judgements, not absolute

-Weber's Law: ratio of increment to background is constant

 filled rectangles differ in length by 1:9, difficult judgement

white rectangles differ in length by 1:2, easy judgement H
||||| B |||||| B
A A

after [Graphical Perception: Theory,
Experimentation, and Application to the

leng th pOS]_t],OI]_ a_long' Development of Graphical Methods.
. Cleveland and McGill. Journ. American
una.].].g ned Statistical Association 79:387 (1984),
531-554]

common scale
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Relative vs. absolute judgements

» perceptual system mostly operates with relative
judgements, not absolute

-Weber's Law: ratio of increment to background is constant

 filled rectangles differ in length by 1:9, difficult judgement
B m_
A B

e white rectangles differ in length by 1:2, easy judgement

I B i
A A

after [Graphical Perception: Theory,
Experimentation, and Application to the

length position along position along Development of Graphical Methods.
. . Cleveland and McGill. Journ. American
una]_lg' ned a_]_lg' ned Scale Statistical Association 79:387 (1984),

531-554]
common scale
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