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READING QuUIZ

Quiz — Data Types & Tasks
Password: ??777?7?



https://northeastern.instructure.com/courses/18721/quizzes/226200
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DESIGN & RULES OF THUMB



Edward Tufte

EDWARD R. TUFTE

Envisioning Information VISUAL EXPLANATIONS

The Visual l)ispla}'

of Quantitative Information | TCES AN QUANTITIES. EVIDENCE AND NARRATIVE




“Graphical Integrity”

“Clear, detailed, and thorough labeling should
be used to defeat graphical distortion and
ambiguity. Write out explanations of the data
on the graphic itself. Label important events in

the data.”

(Axes and axis labels, titles, annotations, legends, etc.)

Tufte, “Visual Display of Quantitative Information”
(1983)



[ “Distorted Scales” J
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“Clear, detailed, and thorough labeling should be used to defeat graphical
distortion and ambiguity. Write out explanations of the data on the

graphic itself. Label important events in the data.” Tufte, “Visual Display of Quantitative Information”
(1983)
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“Clear, detailed, and thorough labeling should be used to defeat graphical
distortion and ambiguity. Write out explanations of the data on the
graphic itself. Label imp()rta Nt events in the data.” Based on http.//data.heapanalytics.com/how-to-lie-with-data- 10

visualization

Percent %



http://data.heapanalytics.com/how-to-lie-with-data-visualization
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“Clear, detailed, and thorough labeling should be used to defeat graphical
distortion and ambiguity. Write out explanations of the data on the
graphic itself. Label imp()rta Nt events in the data.” Based on http.//data.heapanalytics.com/how-to-lie-with-data- .

visualization



http://data.heapanalytics.com/how-to-lie-with-data-visualization

“Double the axes, double the mischief”

“Clear, detailed, and thorough labeling should be used to defeat graphical
distortion and ambiguity. Write out explanations of the data on the
graphic itself. Label important events in the data.” http://www.thefunctionalart.com/2015/10/double-axes-double- 5

mischief.html



http://www.thefunctionalart.com/2015/10/double-axes-double-mischief.html

“Graphical Integrity”

“The representation of numbers, as physically
measured on the surface of the graphic itself,
should be directly proportional to the numerical
guantities measured.”

Tufte, “Visual Display of Quantitative Information”

13
(1983)



| M TR AT I
IN THE BARREL... |
l Price per bbl, of |
light crude, leaving |

| Saudi Arabsa
i on Jan. 1
:

“The representation of numbers, as physically measured on the surface of

the graphic itself, should be directly proportional to the numerical
guantities measured.”

Tufte, “Visual Display of Quantitative Information”
(1983)



Lie Factor
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“The representation of numbers, as physically measured on the surface of
the graphic itself, should be directly proportional to the numerical
qua ntities measured.” Tufte, “Visual Display of Quantitative Information” .

(1983)




Lie Factor
Lie Factor = (Size of effect in graphic) Image=5.3" -0 =7.83=783%
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“The representation of numbers, as physically measured on the surface of
the graphic itself, should be directly proportional to the numerical

gqud ntities measu FEd .” Tufte, “Visual Display of Quantitative Information” L6

(1983)



Lie Factor

Lie Factor = (Size of effect in graphic)
(Size of effect in data)
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Lie Factor = >1, overstating

“The representation of numbers, as physically measured on the surface of
the graphic itself, should be directly proportional to the numerical

guantities measured.”

Tufte, “Visual Display of Quantitative Information”
(1983)



Data=2-1=1=100%

IN-CLASS ACTIVITY: o
Calculate for yourself! LI e F a CtO r ) . ’
4 )
Lie Factor = (Size of effect in graphic) [ o Pon't use 3D bar
: : Make sure area is charts! y
(Size of effect in data) ) proportional todatal | _ £~

1 N X |/ X
Image=2-1=1=100% Image =2%2-12=3=300% Image = 2*n1?- 1*10.52 = 7 = 700%
1 12 1*10.52
Lie Factor = 100% =1 Lie Factor = 300% = 3 Lie Factor = 700% =7
100% 100% 100%

“The representation of numbers, as physically measured on the surface of

the graphic itself, should be directly proportional to the numerical

qua ntities measu red .” Tufte, “Visual Display of Quantitative Information” 12
(1983)



“Graphical Integrity”

Data Ink = the ink used to show data Tufte: maximize the
] : nk rati
Data Ink Ratio = data-ink \dam inkratio
total ink in graphic
Low Data Ink Ratio High Data Ink Ratio
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Tufte, “Visual Display of Quantitative Information”

(1983)
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Reebee Garofalo, Genealogy of Pop/Rock Music

High Data Ink Ratio


http://historyshots.com/products/rockmusic

“Graphical Integrity”

“The number of information-carrying (variable)
dimensions depicted should not exceed the
number of dimensions in the data.”

Tufte, “Visual Display of Quantitative Information”
(1983)



“No Unjustified 3D”

# Dimensions in data: 3 # Dimensions in data: 3
# Dimensions in plot: 4 # Dimensions in plot: 3
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“The number of information-carrying (variable) dimensions depicted
should not exceed the number of dimensions in the data.”

22



“No Unjustified 3D”

Occlusion!

NET S
Lie Factor!

Java
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http://help.infragistics.com/Help/Doc/WinForms/2014.2/CLR4.0/h http://img.brothersoft.com/screenshots/softimaqge/0/3d charts-
tml/Images/Chart Bar Chart 03.png 171418-1269568478.jpeq

“The number of information-carrying (variable) dimensions depicted
should not exceed the number of dimensions in the data.” 23


https://image-cc.s3.envato.com/files/29061054/preview.jpg
https://image-cc.s3.envato.com/files/29061054/preview.jpg

“No Unjustified 3D”

) Unjustified 3D!

4 )

Lie factor!
L J

http://stats.stackexchange.com/questions/109076/what-is-your-favorite-statistical-graph/109080 24



http://stats.stackexchange.com/questions/109076/what-is-your-favorite-statistical-graph/109080

“No Unjustified 3D"
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“The number of information-carrying (variable) dimensions depicted
should not exceed the number of dimensions in the data.”



“No Unjustified 3D”

This is not just a design principle, it has lots of
experimental and quantitative data to back it

up!

“The number of information-carrying (variable) dimensions depicted
should not exceed the number of dimensions in the data.”

26



(a) Coloured Points (b) Greyscale Points (c) Coloured 2D Landscape (d) Greyscale 2D Landscape

(e) Coloured 3D Landscape (f) Greyscale 3D Landscape (g) Height-only Dr. David S prague h

1 (Former Lecturer,
Khoury)

Fig. 1 Point-based displays and information landscapes used in our experiment. All displays show the same data.

N\
“The number of information-carrying (variable) dimensions depicted \/
should not exceed the number of dimensions in the data.” Torv. et al. (2007) 27



http://ieeexplore.ieee.org/document/4376149/

(a) Coloured Points

(e) Coloured 3D Landscape

(b) Greyscale Points

(f) Greyscale 3D Landscape

(c) Coloured 2D Landscape

(g) Height-only

(d) Greyscale 2D Landscape

Fig. 1 Point-based displays and information landscapes used in our experiment. All displays show the same data.
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“The number of information-carrying (variable) dimensions depicted
should not exceed the number of dimensions in the data.”
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- 4% - 3D greyscale
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- @~ -Greyscale points
—+—— Coloured points

Tory, et al. (2007)

28


http://ieeexplore.ieee.org/document/4376149/

(a) Coloured Points (b) Greyscale Points (c) Coloured 2D Landscape (d) Greyscale 2D Landscape

(e) Coloured 3D Landscape (f) Greyscale 3D Landscape (g) Height-only

Fig. 1 Point-based displays and information landscapes used in our experiment. All displays show the same data.

“The number of information-carrying (variable) dimensions depicted
should not exceed the number of dimensions in the data.” Torv. et al. (2007) 29



http://ieeexplore.ieee.org/document/4376149/

“No Unjustified 3D”
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“The number of information-carrying (variable) dimensions depicted
should not exceed the number of dimensions in the data.”

Borkin, et al. (2011)

30


http://vcg.seas.harvard.edu/publications/evaluation-artery-visualizations-heart-disease-diagnosis

ACCURACY

Strong effect of dimensionality on accuracy

39% How many diseased 62%
regions found?

Borkin, et al. (2011)



http://vcg.seas.harvard.edu/publications/evaluation-artery-visualizations-heart-disease-diagnosis

“No Unjustified 3D”

MIPS: 2D projection 3D Rendering CerebroVis: Novel Network
of 3D Arteries Visualization

Data Source

“The number of information-carrying (variable) dimensions depicted

should not exceed the number of dimensions in the data.” ;
andey et al. VIS 2019



https://aditeyapandey.github.io/CerebroVisProject/

“No Unjustified 3D”

Stenosis Detection Accuracy 3D vs. cV*

100%

R Noas ) | 80%
g , | b Sl N = .1 ‘\ & 7 “-.\, X 60%
: g7 VO 40%
| 20%

Data Source MIPS: 2D prolt::-ctlon 3D Rendering Cerebro\_hs. Novgl Network
of 3D Arteries Visualization 0%

B 3D Isosurface MmCerebroVis

Accuracy

* Only 3 neuroradiologists tested, but also
iterative design with feedback at each step.

“The number of information-carrying (variable) dimensions depicted

should not exceed the number of dimensions in the data.” ;
andey et al. VIS 2019



https://aditeyapandey.github.io/CerebroVisProject/

“No Unjustified 3D

CerebroVis: Novel Network
Visualization

MIPS: 2D projection
of 3D Arteries

3D Rendering

Data Source

“The number of information-carrying (variable) dimensions depicted

should not exceed the number of dimensions in the data.” ;
andey et al. VIS 2019



https://aditeyapandey.github.io/CerebroVisProject/

“Graphical Integrity”

Ill

To achieve graphical “excellence” according to

Tufte:

1. Above all else show the data.
2. Maximize the data-ink ratio.
3. Erase non-data ink.

4. Erase redundant data ink.

5. Revise and edit.

Tufte, “Visual Display of Quantitative Information”
(1983)



IN-CLASS EXERCISE

(No submission)



In-Class Sketching — “Graphical Integrity”

~8 min

15%

10% [

5%

Use paper/pen to

sketch “Tufte” version! Jan Feb Mar Apr May Jun Jul Aug Sep

37



In-Class Sketching — “Graphical Integrity”

~8 min

15%

Percentage 10%

5%

Use paper/pen to

sketch “Tufte” version! Jan Feb Mar Apr May Jun Jul Aug Sep
Month

38



CHART JUNK



“Chart Junk”

MONSTROUS COSTS

Total HOUSC and Senate MONSTROUS COSTS

campaign expenditures, p) Total House and Senate campaign expenditures, in millions
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Bateman, et al. (2010) 40



“Chart Junk”

DIAMONDS WERE A GIRL'S BEST FRIEND
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Bateman, et al. (2005) 41



“Chart Junk Debate”

Useful Junk? The Effects of Visual Embellishment
on Comprehension and Memorability of Charts
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Bateman, et al. (2010)

Benefitting InfoVis with Visual Difficulties

DIAMONDS WERE A GIRL'S BEST FRIEND

Average price of a ene-caratl D-Hawless

<
7,

Hullman, et al. (2011)

An Empirical Study on Using Visual
Embellishments in Visualization

P —
PINEWOODS High School
Number of students who participated sports in the school in March 2011

football 150

tennis 82

ey = \:f!...uu.lln.l" =

‘ ‘ No. of ‘ Z
‘ students

100 120 140 160

ps3 cartoon clock alien road cloth

computer  banana hat card strawberry television

brocco apple bag grapes sun

Borgo, et al. (2012)

What makes a visualization memorable?

Borkin, et al. (2013)
Borkin, et al. (2015)

An Evaluation of the Impact of Visual
Embellishments in Bar Charts

i ; 100 =
Students Receiving Suspensions & Explusions by Gender
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Skau, et al. (2015)
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ISOTYPE Visualization — Working Memory,
Performance, and Engagement with Pictographs
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Upcoming Assignments & Communication

A look at the upcoming assignments and deadlines
e Textbook, Readings & Reading Quizzes

e 2020-09-29 (tomorrow 11:59pm)
Project 1 — Initial Idea Pitches & Related Work
(In-Class Project Pitches W)
Assignment 3 — Critique "39 studies in 30 minutes”

« 2020-10-06
Assisnment 4a — D3 Basic Charts
Assigsnment 4b — Altair & JupyterLab Setup
(Altair & Jupyter Lab Tutorial W)
Assisnment 4c — Register for |IEEE VIS 2020
Project 2 — Proposal, Related Work, & Group Charter

https://c.dunne.dev/ds4200f20

« 2020-10-13
Assignment 5 — Altair Basic Plots (available soon)

e 2020-10-20
Assicnment 6 — D3 Event Handling (available soon)
Project 3 — Interview & Task Analysis

Everyday Required Supplies:

® 5+ colors of pen/pencil
®  White paper
o

Laptop and charger

Use Canvas Discussions for general questions,
email the instructor & TAs for questions specific to you.


https://northeastern.instructure.com/courses/18721/assignments/573821
https://northeastern.instructure.com/courses/18721/assignments/573822
https://northeastern.instructure.com/courses/18721/assignments/573829
https://northeastern.instructure.com/courses/18721/assignments/573830
https://northeastern.instructure.com/courses/18721/assignments/630263
https://northeastern.instructure.com/courses/18721/assignments/573848
https://northeastern.instructure.com/courses/18721/assignments/573831
https://northeastern.instructure.com/courses/18721/assignments/573832
https://northeastern.instructure.com/courses/18721/assignments/573849
https://c.dunne.dev/ds4200f20

