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Encoding Data using Visual Cues

Principle 1

 Position and length are the preferred way to display quantities over
angles, which are preferred over area. Brightness and color are even
harder to quantify than angles and area. But they are sometimes
useful when more than two dimensions are being displayed.
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Encoding Data using Visual Cues
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Encoding Data using Visual Cues
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Know when to include zero

Principle 2

* When using bar plots, it is dishonest not to start the bars at 0. This is
because by using a bar plot, we are implying the length is
proportional to the quantities being displayed. By avoiding O,
relatively small differences can be made to look much bigger than
they actually are.



Know when to include zero
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Know when to include zero
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Know when to include zero




Know when to include zero
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Know when to include zero

Principle 3

* When using position rather than length, it's not necessary to include
0. This is particularly the case when we want to compare differences
between groups relative to the variability seen within the groups.



Know when to include zero
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Do not distort quantities

Principle 4

* Do not distort quantities

* For eg., using radius of a circle for comparing various quanitities than area of
the circle



Do not distort quantities

The reason for this distortion is
that the radius, rather than the
area, was made to be
proportional to the quantity,
which implies that the

proportions between the areas is
squared.

$14 6 TRILLION

$5 3 TRILLION

$33 TH Qp

5 T E S ouTube




Do not distort quantities
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Do not distort quantities

64

United States

China 4

Japan - ‘ .

Germany ® @]
France . ¢ - -
O -
T T

T T T
! ! France Germany Japan China United States
Radius Area Country

GDRP in trillions of US dollars




Order by a meaningtul value

Principle 5

* When one of the axes is used to show categories, as done in bar
plots, the default ggplot behavior is to order the categories
alphabetically when they are defined by character strings. Instead, we
should order by a meaningful quantity — such as the values being
displayed.
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Show the Data

Principle 6



Show the Data

If all ET receives is this plot, he will
have little information on what to
expect if he meets a group of
humans, males and females. Note
that the bars go to 0. Does this
mean there are tiny humans
measuring less than one foot? Are
all males taller than the tallest
female? Is there a range of
heights? One can't answer these
guestions since we have provided
almost no information on the
height distribution.



Show the Data
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Ease Comparisons: Use Common AXIs

Principle 7

Keep the axes the same when comparing data across plots.

Align plots vertical to see horizontal changes, and horizontally to see
vertical changes.

Bar plots are useful for showing one number, but not very useful when
wanting to describe distributions.



Ease Comparisons: Use Common AXIs
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Ease Comparisons: Use Common AXIs
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Ease Comparisons: Use Common AXIs
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Consider Transformations

Principle 9
e Use the log transformation in cases where the changes are
multiplicative.

e Other useful transformations

* Logistic transformation useful to better see changes in odds
e Square Root transformation useful for count data



Consider Transformations
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Consider Transformations
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Consider Transformations
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Fase Comparisons-Compared visual cues
should be adjacent

Principle 10



Fase Comparisons-Compared visual cues
should be adjacent

L

i

Income in dollars per day
i

|
Ay

labels



Fase Comparisons-Compared visual cues
should be adjacent

1

>
@

©

—

@ I

a - ]

w p—

— —_—
£ [ , ‘
3 " R—
© 1 e
A= — R
e | | . B
£ |

o

o

£ . |

labels



Fase Comparisons-Compared visual cues
should be adjacent
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Slope Charts

* Principle 11

* Slope charts could be preferred over scatter plots for two variables
when comparing variables of the same type but at different time
points and for a relatively small number of comparison.



Slope Charts
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Slope Charts

Difference between 2015 and 2010

o
o )
1

o
(o))
1

o
BN
1

eUnited States

79

L
Portugal
L L
United Kingdom Spain
L]
Greece
L] .
Germany  Netherlands
.. Canadae® eFrance
Belgium
Australia
ltaly ® e
T T T
80 81 82

Average of 2010 and 2015

Bland — Altman Plot



Encoding a third variable

Principle 12
* Include more variables for better understanding



Encoding a third variable
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Encoding a third variable
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Encoding a third variable




Encoding a third variable (Vaccines data)

When choosing colors to quantify a numeric
variable, we choose between two options,
sequential and diverging. Sequential palettes are
suited for data that goes from high to low. High
values are clearly distinguished from the low
values.

On the other hand, diverging colors are used to
represent values that verge from a center. We
put equal emphasis on both ends of the data

range, higher than the center and lower than the
center.



Avoid Pseudo and Gratuitous 3D Plots

Principle 13



Avoid Pseudo and Gratuitous 3D Plots
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Avoid Pseudo and Gratuitous 3D Plots
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Avoid Too Many Significant Digits

Principle 14



Avoid Too Many Significant Digits
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Avoid Too Many Significant Digits

* Place values being compared in columns and not rows
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