),

////////\

Datzls\ Ink

Brevity and the soul of visualization

ITY
y_N RGINIA
LA ENGINEERING

Y



Semester opening survey results
(yes they are anonymous)

Which class are you in?

Brain Hacks (Mondays) 11 14%
Data Visualization (Tuesdays) 55 T2%
Auta Mechani [10] Auto Mechanics (Wednesdays) 10 13%

Data Visuali [535] —

— Brain Hacks [11]
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Semester opening survey results
(yes they are anonymous)

Which class are you in?

Brain Hacks (Mondays) 11 14%
Data Visualization (Tuesdays) 55 T2%
— Auto Mechani [10] Auta Mechanics (Wednesdays) 10 13%
Data Visuali [535] —
— Brain Hacks [11]
Describe your level of CS education at UVa
L]
Beyond CS 21 [18] None 6 11%
CS 2150 [B]— CS 1110 (or equivalent) 14  25%

CS 2110 (or equivalent) 11 20%

CS 2150 6 11%
‘N:"f-‘[ﬁl Beyond CS 2150 18 33%

CS 1110 {or [14]

CS 2110 {or [11]—
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Semester opening survey results
(yes they are anonymous)

Which class are you in?

— Auto Mechani [10]

Data Visuali [535] —

— Brain Hacks [11]

Describe your level of CS education at UVa

CS 2150 [6]——

CS 2110 (or [11]—

‘N:rem]

CS 1110 for [14]

| think it'd be good to have a few short readings or examples posted online of great data visualizations.

UNIVERSITY
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Beyond CGS 21 [18]

Brain Hacks (Mondays) 11 14%
Data Visualization (Tuesdays) 55 T2%
Auto Mechanics (Wednesdays) 10 13%

Mone 6 11%
CS 1110 {or equivalent) 14 25%
CS 2110 (or equivalent) 11 20%
CS 2150 6 11%
Beyond CS 2150 18 33%

Teach us software!l Hard skillz.

Make it a two credit class and add more maternal

| also love Kevin <3



Before we start, let’s get in pairs...
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Graphical Excellence
“Complex ideas communicated with
clarity, precision, and efficiency.”

- Show the data

- Induce the viewer to think of substance, not methodology
- Avoid distorting the data

- Present many numbers in a small place

- Make large data sets coherent

- Encourage the eye to compare data

- Reveal the data at multiple levels of detail

- Serve a reasonably clear purpose
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Graphical Excellence
“Complex ideas communicated with
clarity, precision, and efficiency.”

- Show the data

- Induce the viewer to think of substance, not methodology
- Avoid distorting the data

- Present many numbers in a small place
- Make large data sets coherent

- Encourage the eye to compare data

- Reveal the data at multiple levels of detail
- Serve a reasonably clear purpose
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What is Data Ink?




What is Data Ink?

io" )
Data-ink is the non-erasable core of a graphic,

the non-redundant ink arranged in response to
variation in the numbers represented.

UNIVERSITY
== J\/TRGINIA

LY ENGINEERING




What is Data Ink?

io" )
Data-ink is the non-erasable core of a graphic,

the non-redundant ink arranged in response to
variation in the numbers represented.
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Unused!
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Unused!

EXPORTS & IMI"ORT 'J' \_
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: LA_\ | | _L ~ Unused!
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Notice how the eye is drawn away from the data
[UNIVERSITY This can be improved with a better data ink ratio
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Exports and Imports to and from DENMARK S NORWAY from w00 101780
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The Bottom lie &s dwvided into Years, the Right hand line wnte L1Q000 eact.

Prublished as the Act directs, 19¢ Mav 1706, by W™ Playfair Neele weridpt 308, Strand, Lando .

- William Playfair
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Exports and Imports to and from DENMARK 8 NORWAY from yoo 101780
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Exports and Imports to and from DENMARK S NORWAY from w00 101780
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The eye is drawn directly to the data and the
U Y chart affords being read.
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15%

10% -

Sﬂs"ln 1 1

Jan Feb Mar Apr May Jun Jul Aug Sep

What could be done to make this better?
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Use the background to

make the bars bold

15%

10%

5%
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Jan

Feb Mar

Apr

May Jun

Jul

N

Remove unnecessary

Aug Sep

-

/ borders

KRemove unused

vertical lines

What could be done to make this better?



15% — .

10%
5% I

Jan Feb Mar Apr May Jun Jul Aug Sep

How does this version compare?




Bold data

~\

i Negative space used

15%
: for easy data access

10%
Implied “&e,
Y axis

Jan Feb Mar Apr May Jun Jul Aug Sep

How does this version compare?
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20%

15% — .

10%
5% I

Jan Feb Mar Apr May Jun Jul Aug Sep

How does this version compare?




Data-Ink Ratio

The ratio of nonremovable
To removable parts of a chart
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Data-Ink Ratio

The ratio of nonremovable
To removable parts of a chart
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data-ink

total ink used to print the graphic



Data-Ink Ratio

The ratio of nonremovable
To removable parts of a chart
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data-ink

total ink used to print the graphic

1.0 — proportion of a graphic that can be
erased without any loss of data



Relationship of Actual Rates of Registration to Predicted Rates

(104 cities 1960).
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Data-ink ratio: 1.0




Data-ink ratio: 1.0
U . Data ink can even be multivariate
== T\TRGINIA 2+2=5H
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Lines start ot regutar intervals and end
al the nearest grocery stiore, according
to Google. Longer ines represent

longer distances 1o fravel

oy Mowngaoha com

Data-ink ratio: 1.0

IVERSITY Showing just the data makes
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“Eliminate non-data ink within reason”

5
} %
3 %
T %
3 %
- -

+ %
*
*I
*

» ® o

=223

T
=3

— 3 x
e
R
3
("
.
_ %
—
——— &
———
P

|

- el
404 ¥ * - % B 40~
30 ‘h -lw | 30- I. }
204 20~
B3 A
10 l+| * * 10~ b]
m m h |+l ooy g [ [ __.L r .._L — J J ©
v
-8 - S B O - S (8- SO o R I
pre GS | post GS | pretes | posttea preGS  postGS pretea postied

U ITY
- T\ /TRGINIA

LY ENGINEERING




10

~n - o L

X

“Eliminate non-data ink within reason”
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Data ink maximization
can both help and hinder.

IVERSITY
== T\ TRGINIA

LY ENGINEERING



Variable Width Notched Hox Ploy
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Variable Width Notched Hox Ploy
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J L

Consider the depth that you wish to present.
High optimization may lower depth but increase readability.

IVERSITY
== T\ TRGINIA

LY ENGINEERING



UNIVERSITY
== 7 \IRGINIA
LY ENGINEERING

max Xi

[ food for thought ]



max Yi [

Range-Frame

max Xj
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max Xj

Range-Frame
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[ food for thought ]
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[ food for thought ]



Know what you want to say
And then say it.
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Know what you want to say
And then say it.

“Above all else, show the data.”

U IVERSITY




