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3 Global Causes of Lost Life

44%, MW Communicable, maternal, neonatal, and nutritional disorders
43% m Non-communicable diseases

Comparing the number of deaths alone, as shown in the right-
most graph below, doesn't tell the entire story. Some causes of
death have a greater effect on the young, which can be seen
when comparing years of life lost in the leftmost graph.
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Some causes of death contribute disproportionately to
years of life lost because of their effect on the young.
For example, malaria, while not huge in the number of
deaths, is much more signficant in the number of years
that are lost.

Two interesting changes reside in “Injunes other
than accidents and self-ham.” War, which
accounted for only 0.05% of years of life lost, de-
craased since 2005 by 31.5% in years of life losl
per 100,000 people. Matural disasters, which
accounted for 0.65% of years of life lost, increased
by 217% in years of lifa lost per 100,000.
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Communicable, maternal, neonatal, and nutritional dis-
orders (the gray bars) are often easier to prevent through
healthcara than other causes of death. This reveals itself
in the graph above by the fact that all of these disorders
have decreased during this five year period.
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The five forms of cancer that cause the most
deaths are trachea/bronchus/ung (2.9%). stomach
(1.4%), liver {1.4%), colon/rectum {1.4%), and
breast (0.8%).

All cardiovascular and circulatory diseases com-
bined account for 30% of deaths.

Redesign: http://www.perceptualedge.com/blog/?p=1829



http://www.perceptualedge.com/blog/?p=1829

Which chart do you like better?

Which do you think more accurately reflects the data?

CAUSES OF UNTIMELY DEATH

Malaria—a preventable
and treatable disease—
is one of the biggest killers
of children.

Heart disease and
stroke cause more
than a quarter of

all deaths. But since
they hit mainly older
people, the cost in
years of life lost is
relatively small.

War casualties account for
just 0.05 percent of total
life-years lost annually.

Natural disasters are by
far the fastest-growing con-
tributor to the death toll.
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Comparing the number of deaths alone, as shown in the right-
most graph below, doesn't tell the entire story. Some causes of
death have a greater effect on the young, which can be seen
when comparing years of life lost in the leftmost graph.
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Some causes of death contribute disproporionately to
years of life lost because of their effect on the young.
For example, malaria, while not huge in the number of
deaths, is much more signficant in the number of years
that are lost.

Two interesting changes reside in "Injuries other

than accidents and self-ham.” War, which

accountad for only 0L05% of years of life lost, de-
creased since 2005 by 31.5% in years of |ife lost

per 100,000 people. Natural disasters, which

accounted for 0.65% of years of life lost, increased

by 217% in years of life lost per 100,000.
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Communicable, maternal, neonatal, and nutritional dis-
orders (the gray bars) are often easier to prevent throug

h

healthcare than other causes of death. This reveals itself

in the graph above by the fact that all of these disorders
have decreased during this five vear period.

The five forms of cancer that cause the most
deaths are tracheabronchus/iung (2.9%), stomach
(1.4%), liver (1.4%), colon/rectum (1.4%), and
breast (0.8%),

All cardiovascular and circulatory diseases com-
bined account for 30% of deaths.



Perception Cognition

* |dentification and interpretation of * The processing of information, applying
sensory information knowledge

* From the physical stimulus to * E.g., Understanding language and words
recognizing information

* Shaped by learning, memory,

expectation We are talking about what happens

, automatically when a viewer looks at a chart
* E.g., hearing someone speak you designed




Recap

Some Pre-attentive Properties

curvature

length
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Gestalt
Principles

Expanding on “grouping”
How we see broader patterns



Gestalt Psychology

Patterns that transcend the visual stimuli that produced them

° Describe how humans perceive visuals in connection with
different objects and environments

¢ “Gestalt” means “pattern” or “configuration” (German origin,
1900s)

We talked about some of these gestalt laws in ways to “group™ -
proximity, similarity, connectivity



Gestalt Laws

¢ Proximity

* Similarity

* Symmetry

* Connectedness
° Continuity

* Closure

° Common Fate



Gestalt Laws

¢ Proximity Objects that are close to each other are perceived
L as a grou
¢ Similarity JOER
o Symmetry O O O O O O O O O O O O
O O O O O O O O O O O O
¢ Connectedness OO0 O0OO0OO0OO0 OO0 OO OO0
o Continuity O O O O O O O O O O O O
O O O O O O O O O O O O
-
Closure OO0 0000 OO0 OO0 OO0

¢ Common Fate
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Which of the charts below better utilizes proximity?

Q1Q2Q3 QA4 Q1Q2Q3 QA4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1Q2Q3 Q4 Q1Q2Q3 QM4 Q@ Q2AQ3Q4 Q1Q2Q3 Q4
2017 2018 2019 2020 2017 2018 2019 2020
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Gestalt Laws

¢ Proximity Objects are perceptually grouped together

Coa If they are similar to each other
° Similarity /

‘ Symmetry HEN
. I REA R R
Connectedness EEEOEEE

’ Continuity 2000000
"R RLlIR R
¢ Closure mEEEOEEE
° Common Fate EEEmEE



Similarity

Co-modulation of a channel
color, shape, size, value, orientation, texture, ...

Adding a glyph, label, frame, background

Color Shape Value Glyph



How Is color similarity bein
used across these charts?

Top-10 Companies by Holdings Htex bar ctiart by year
For top 20 companies colors are brand based — lots of brands with blue and red colors! (Al) O >
Click to filter and you can also filter the top by year on the nght top-10 companies all years
Apple $551B AG0B

American — Different charts but same color for the same categories.

Express This also helps to utilize charts as a color key.

Wells Fargo $2768

Bank of America _
150B
ou
US Bancorp “ 1008
Moody's ' 50B
P&G $57B g
0B | =
Others $380B

1995 2000 2005 2010 2015 2020



Color - Perception Issues (1/2)

Preattentive properties:
Very good for 1-2 simultaneous
Serial search for more




Color — Perception Issues (2/2)

Slower in a cluttered environment

d...

Size of colored
object relevant.
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First Baptist Church in o
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The area which is now Providence was first settled in June 1636 by
Roger Williams, and was one of the original Thirteen Colonies of
the United States ['%] Although the west bank of the Pravidence
River was later claimed by both the English and the Dutch, the
actual inhabitants and true masters of the region were the
Pokanoket Tribe of the Wampanoag Mation led by Massasoit
Ousamequin " Williams secured permission to settle from the
Pokanoket and gave the city its present name. "2 Williams®
Providence soon became a refuge for persecuted religious
dissenters, as he himself had been exiled from Massachusetts [17]
Providence's growth would be slow during the next quarter-century
—the subsuming of its territory into surrounding towns, difficulty of
farming the land, and differing of local traditions and land conflicts
all slowed development.[13]

In the mid-1770s, the British government levied taxes that impeded
Providence's maritime, iSRRG and agricultural industries, the
mainstay of the city's economy. One example was the Sugar Act,
which was a tax levied against Providence's distilleries
that adversely affected its trade in rum and slaves.
These taxes caused Providence to join the other
colonies in renouncing allegiance to the British Crown.
In response to enforcement of unpopular trade laws,
Providence residents spilled the first blood of the
American Revolution in the notorious Gaspée Affair of
1772 1131

AT

Though during the Revolutionary War the city escaped
enemy occupation, the capture of nearby Mewport
disrupted industry and kept the population on alert.
Troops were guartered for various campaigns and
Brown University's University Hall was used as a
barracks and military hospital [13]

After departing from MNewport, French troops sent by
King Louis XVI and commanded by the Comte de
Rochambeau passed through Providence on their way
to join the attack against British forces. The march
from Mewport to Providence was the beginning of a
campaign led jointly by [BEREE George Washington in
a decisive march that ended with the defeat of General
Cornwallis in the Siege of Yorktown at “Yorktown
Virginia and the Battle of the Chesapeake.

Following the war, Providence was the country’s ninth-
largest city BFIT3T with 7 614 people. The economy
shifted from maritime endeavors to manufacturing,

a1 particulary [SERNENL tools, silverware, jewelry and
textiles. By the turn of the twentieth century,
Providence boasted some of the largest manufacturing
nlants in the countrv includina Brown & Sharne
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Similarity

Modulate everything else
Blurring, darkening, desaturating, etc.

Blur Darkening



Modulating Everything Else:

Recommendation, Example

Don‘t use unless the sole objective is to
guide attention toward one (set of) items

[MS Windows] [Zhai et al., 1997] [Kosara et al., 2002]



Gestalt Laws

¢ Proximity When two symmetrical elements are
unconnected the mind perceptually
connects them to form a coherent shape

¢ Similarity
* Symmetry
¢ Connectedness [ ] { } [ ]
¢ Continuity

¢ Closure

¢ Common Fate

19
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How does symmetry let you easily
compare men vs women? What about
asymmetry across plots?
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http://www.stat.fi/tup/suomi90/joulukuu_en.html

Gestalt Laws

¢ Proximity

¢ Similarity

¢ Symmetry

* Connectedness
¢ Continuity

¢ Closure

¢ Common Fate

ONONORORON®
ONONORORON®

Elements that are visually connected are
perceived as more related than elements
with no connection

O O

ONONORORON®
ONONORORON®
ONONORORON®
ONONORORON®
O O O 0O O

O O O O O

ONONORORON®
ONONORORON®
ONONORORON®
ONONORORON®

Connectedness overrides
proximity

21



Connectedness




A Little Experiment...
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Proximity Color Size
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Shape



CONNECTEDNESS VARIETIES

Bubble Sets Line Sets Kelp Diagrams

o ".:J: % ,: | &
e
T XU, . AKX NS
Image by [Din_<|a et al., 2011] [Alper et al., 2011] [Dinkla et al., 2012]
Technique by [Collins et al.,2009]

VisWeek Tutorial: Connecting the Dots - M. Streit, H.-J. Schulz, A. Lex



Gestalt Laws

¢ Proximity Human eye will follow the smoothest path
. Similars when viewing lines, regardless of how the
imifarity lines were actually drawn.

¢ Symmetry

N
¢ Connectedness ®e o,
° Continuity .
.............Q.
¢ Closure °
¢ Common Fate ®

25



Continuity

Things: smooth & continuous

v




How does continuity make one of
these plots easier to interpret?

HCC NNL
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Gestalt Laws

¢ Proximity Humans tend to perceive objects as
complete rather than focusing on the gaps
that the object might contain.

¢ Symmetry

. N s 9
Connectedness &

y <f

’ Continuity > 7

c Closure ‘ ‘ c

¢ Common Fate

¢ Similarity

-

28



Our mind will automatically draw in the y axis, even if the
lines to represent it aren’t there

We can remove “chartjunk” in this way, because our mind will fill in what’s missing
It must be something obvious to fill in (here, a straight line); this doesn’t work with complex

shapes

100 r = 100

7S 2 79

25 29

U

Apni May June July April viay June July



ENCLOSURE

Bang Wong, “Gestalt Principles, 1”, Nature
MMMMMMM



Gestalt Laws

¢ Proximity Humans tend to perceive elements moving
. T In the same direction as being more related
Similarity .
than elements that are stationary or that
¢ Symmetry move In different directions.

¢ Connectedness
¢ Continuity
° Closure . BN BN BN BN N

° Common Fate

31



Continuity and Common Fate: an example

March 12, 2022
5:12 pm EST

(time of forecast download)

top speed: 50.5 mph
average: 14.4 mph

. S
—
-

E— | mph
___—  FEpue
B 130mp

Source: Fernanda Viégas and Martin Wattenberg, Wind Map, 2012



http://hint.fm/wind/

“elative versus
absolute differences



Which is longer?

Weber’s Law



Which is longer?

0.97° 1.177



Which is longer?



Which is longer?

3.97" 417"



Weber’s Law:
we judge based on relative, not absolute differences

Just Noticeable Difference =—» AI Constant, empirically determined,
- — k <  different for different types of
I stimulus

|

Original stimulus intensity

In order for a difference to be noticeable, the amount something must be
changed (JND) is a fixed proportion of the reference sensory level

A good approximation for some sensory dimensions, e.g. brightness

38



How much bigger?

Steven’s Power Law




How much bigger?



How much bigger?



How much bigger?




We perceive different visual channels with different
levels of accuracy.

43



Steven’s Power Law

I
Perceived Magnitude _ /

\
¢ =] <= Exponent,
T empirically determined

Magnitude in physical units

FPercejved Sensation

We don’t accurately perceive changes in area; increasing
area X4 only is perceived as a 3X increase

3 5

We are pretty accurate at determining changes in length Physical Intensity

44



In class activity

* Once again, we are going to think about how these concepts can be
used when building our own charts

* Take a look at your assigned chart and concept. Using that concept,
come up with a suggestion for how to improve the chart.

* Be prepared to share your suggestion with the class!

Grou Concept
Group Concept D D
. F Closure
A Proximity ,
ST G Weber’s law
B Similarity ,
H Steven’s power law
C Symmetry L
I Discriminability
D Connectedness -
= Continuit J Separability
Y K Common Fate
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