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Métis Nation of Alberta
Districts 5 & 6

“1

The University of Calgary, located in the heart of Southern Alberta, both acknowledges and
pays tribute to the traditional territories of the peoples of Treaty 7, which includes the
Blackfoot Confederacy (comprised of the Siksika, the Piikani, and the Kainai First Nations),
the Tsuut’ina First Nation, and the Stoney Nakoda (including the Chiniki, Bearspaw, and
Goodstoney First nations). The city of Calgary is also home to the Métis Nation within
Alberta (Nose Hill District 5 and Elbow District 6).




Who | am

John Brosz, PhD

Data & Visualization Curator,
Direct, Lab NEXT

Libraries & Cultural Resources

Role at library is to
support data
visualization across
campus.

®

Background:

computer science,
information visualization,
computer graphics

Contact me for
data vis help!
JDLBROSZ@UCALGARY.CA



Visualization Studio

BINJEVAVEN
* 31 million pixels

 Compare that to HD
(2.07 million) or even 4K
(8.3 million)

Space to support research & learning

Can be booked for up to a week
straight.

Book this space at https://library.ucalgary.ca/visualization



Objectives

Data Vis vs Creating a Bottom-Up Common Data Vis.
Infographics Visualization Approach Vis. Mistakes Tools
| Purpose | sie | Data
| Audience | Pies | Visualization
D
| Clutter

— Reproducible

—  Style Guide




What do | mean by
Data Visualization?

Visual representation of data

“Transformation of the symbolic into the geometric”
[McCormick et al, 1987]

“.. artificial memory that best supports our natural
means of perception” [Bertin, 1967]

“Use of computer-generated, interactive, visual
representations of data to amplify cognition”
[Card, Mackinlay, & Shneidermann, 1999]




MORE THAN
JUST MAKING
CHARTS

OR PRETTY
PICTURES
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https://www.behance.net/gallery/30395075/U10-Atlas-Regio-
Utrecht

Tudor =
Networks i

https://tudornetworks.net/

Homeless relocations from New York City

The most popular US mainland destinations were two cities in the South:
Orlando, Florida, and Atlanta, Georgia.

Most common mainland destinations
Atlanta, Georgia (791 trips) & Orlando, Florida (775 trips)

- - L] *

Charlotte, NC Ortando, FL Houston, TX Las Vegas, CA San Francisco, €

Richmond, VA Atlanta, GA  Miami, FL Phoenix, AZ Los Angeles, CA

https://www.theguardian.com/us-news/ng-interactive/2017/dec/20/bussed-

out-america-moves-homeless-people-country-study



-
o il
- -
- -
.“ '_-‘~.
B2
- T Y5
: ‘ — ...-
n - -A.-
- D <, A
S
Wl g P =

’;‘._- - ) 1 -

- .___ u"—‘*‘,_ S ‘
b o 4
e QT ._. BT fe
e~
LB 4
. 45
S .... e - | [
ie -’ < 'v—t et

B '.ll“" :; L R B e
J - - o e - AR

i P z

‘w.\ F "“f o - ,.”-..h'vhg. LB
_ ..)“__. .-.“._.—- .'_ i _--'.'_ f—
- n.F"‘—.'a - R B "l::- -
Ay PRl Pl T
R (L ] D s iun e
- “.._'&_-‘ ""’." .-.— ..--'.. .-—'—”"- '—“.
- Wlgn g -
- al"' . "H-* 3 g ) ‘
"w A Ry
,u__n‘-- = ":“ = o™ W= o S N\ L
T B Ere LT o
By R . ran®- x@-—c -0 s § N e ™.

& =
R @
\$ | n. .  E-
- w -

JEFF HEER




Leads by State
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Per Capita Base Measure
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Lead
Measure
Date Interval Day

State Type
Color By

. Unspecified
. Type A
. Type B
. Type C
. Type D
. Type E
. Type F

Response Time

Response Time Convert %
<2 Hrs 6.46%
< 1 Day 467%
Later 3.89%

Lead Velume Change

Leads WoW Change

2012 2013 2M2
4475 1933
3249 1645 27%
1,714 2035 47%
1322 4854 23%
1,476 2743 12%
5300 2,643 259%
3624 2420 3%
30 1888 -90%
1,051 -100%
1,113
1,196 2,630
4418 2345 260%
3990 2904 -10%
1,155 2358 -T1%
1,809 -100%
1,086
1,193
2,941
2,889
2,616
3,356
2,554
1,188
1,326
2,515
2,411
2,166
2,494
1,742

WO = @ N W =
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Leads Converted
5,310 343
9,556 445
84,134 3,270
YoY Change
2013 2012 2013
-57%
-15% -49%
24% 19%
139% 267%
-43% 86%
-4% -50%
-8% -33%
-22% 424%
-44%
6%
137% 121%
-11% -47%
24% -27%
-19% 104%
-23%
-40%
10%
147%
-2%
-9%
28%
-24%
-53%
12%
90%
-4%
-10%
15%
-30%

Summary
Lead Gen Budget 53,226
Leads a9,
Budget per Lead 53,
Converted 4

Budget per Conversion 579
Convert % 4.

Region

State Type

Lead Source
All

Generated By
All

-
i +ablec



Goals for New Year, Male and Female

Among U.S. adults who selected all the resolutions that applied to them

SORT BY

Male Hopes Female Hopes

MALE FEMALE

é—bBeing happy
Exercise more @@
©————0 Eat healthier
@0 Save more money
@ {) Lose weight
Improve physical health @@
@ Improve mental health
O ) Pray more
@ 0 Read more
@0 Spend more time with family
@0 Pay down debts
Learn something new O——@
@ O Improve home or life organization
@O Improve relationships
Travel ©O—©
@0 Spend more time with friends
©—0 Get a new job
@) Focus on spiritual matters
Quit a bad habit ©O—@
@O Pursue a new hobby
Pursue a career goal O®
@O Volunteer more
Move )
Show up on time more @)
Involved w/ politics @@

1 I I I I | I
0% 5% 10% 15% 20% 25% 30%

PEOPLE WITH RESOLUTION

From https://flowingdata.com/2026/01/05/new-years-resolutions-for-
men-and-women/

Shannon's
measurements
Love, Bonito
M L XL
H&M
|

M L XL

Cotton On
L XL XXL
Uniglo
M L XL XXL

.17 said they wore four sizes...

Shannon

M 1 XXL

..and four women said they wore five sizes.

XXXS XXS XS S M L XL XXL XXXL

https://www.straitstimes.com/multimedia/graphics/2025/09/womens
-clothing-size-guide-singapore/index.html
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Data Graphics & Info Graphics

Data Graphic

Uses words and numbers to represent
quantitative data.
Icon-like graphical elements for visual
appeal & memorability

Library Data — Fast Facts
2016-17

2.8 million 567 models

views on libraries.dal.ca printed in 3D

6,923 20,386

research consultations B computer problems solved
at the Help Desks

14,117 375

titles loaned through library instruction classes taught
Document Delivery

258

copyright questions answered

https://libraries.dal.ca/about/library-assessment/library-data.html

Info Graphic

Infographics combine images, charts, and text to

present information clearly and engagingly.

3
A:Ll READER COMMUNITY

€SS, (BRARY USAGES
1=l

=' STATISTIC

Diverse Learning
Resources
Borrowing Habits
3 0 of library users 15%
i) 72% =
books. 40%
20% i
2025 6M o9 25¢
ﬁ.ﬁ @socks @ oigia Physical
202¢ ™ v i
Early Literacy
i &M Impact
0. 9M
2029 10M
world beyond the
12,500
==
e%e 10,000
R,
Community
Engagement

Libraries host 50,000 free programs
and events every week, fostering

community connect tions.

11,500
Book Club

8,500
I 7,500
Workshop Seminary  Au ther Event

thor Talk

SOURCE  hitps

https://venngage.com/templates/infographics/library-usages-statistic-infographic



InfoGraphics & Visualizations

Infographics tell a premeditated story to guide the audience with information.

InfoGraphic
* Best for telling a premeditated story and offer subjectivity
* Best for guiding the audience to conclusions and pointing out relationships
* Created manually for a specific presentation of information

* May include data visualization(s)

Data Visualization
* Provides a visual representation of data.
* Often is a piece of a story.

* Most visualization types can be applied to different datasets.

https://blog.prototypr.io/getting-it-right-why-infographics-are-not-the-same-as-data-visualizations-a23da7de745e
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Perception

How many 3s?
1847953212467895643
4806480328879623106
9963442681568790321
1568796512359978965
4321321549834258489
2215678656314513451



Perception

How many 3s?
1847953212467895643
4806480328879623106
9963442681568790321
1568796512359978965
4321321549834258489
2215678656314513451



Perception

How many 3s?
184795221246789564
4806480:28879622106
996:2442681568790:=221
15687965123259978965
45212215498224258489
221567865621451:2451



Perception

How many @s?
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Perception

How many @s?




How Do We Create a Good Data

Visualization?

Iad

Know the Data

Number of attributes

Data types: numeric, ordered,
categorical

Trustworthiness: bad fields,
inaccuracies, missing values

7
)

Know your purpose

What do you want to show?

What do you want people to take
away?

Memorable? Accurate? Eye
catching?

0
338

Know your audience

What do they know already?
What do they want to know?

What type of task might they be
wanting to achieve?



SKETCH AS MANY WAYS AS YOU CANTO
COMMUNICATE THESE TWO QUANTITIES:

15 3]
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http://blog.visual.ly/45-ways-to-communicate-two-quantities/


http://blog.visual.ly/45-ways-to-communicate-two-quantities/

Relationships

Relationships: Visualization methods that show relationships and connections between the data or show correlations between

One Approach

Look at your desired purpose and pick a chart type. @ @

https://d ataVizcata logue.com/ Heatmap Marimekko Chart Parallel Radar Chart Venn Diagram

Coordinates Plot

For showing connections

What do you want to show?

Here you can find a list of charts categorised by their data visualization functions or by what you want a chart to
communicate to an audience. While the allocation of each chart into specific functions isn't a perfect sysig
still works as a useful guide for selecting chart based on your analysis or communication ne

@0

Arc Diagram Brainstorm Chord Diagram Connection Map Network Diagram Non-ribben Chord
Diagram

Comparisons Proportions Relationships Hierarchy
Tree Diagram

For finding correlations

Concepts Location Part-to-a-whole Distribution

Bubble Chart Heatmap Scatterplot


https://datavizcatalogue.com/

Another Approach - Visual Variables

* Build your visualization from the bottom-up based on your data & goals

Why?
* Encourages you to explore beyond the “same-old” options
* Find a better design for your visualization

* But, can be more challenging to find a tool that produces a final version



Visual Primitives - Marks

e

What can we change
about a mark?



Choose Visual Variables Based on Data

Data
Categorical 0 YK

Ordered Small Medium Large

Quantitative 1 2 5.29 42 101



Visual Variables & Data
Variable | Categorical |  Order | Quantitative |  Length

1D: Yes
Yes Yes 2: Somewhat 5/20
3D: No
Yes Yes Yes Infinite
Yes No No 5 / Infinite
Lighthess &
U~ Yes Yes No 7/10
Yes Not advisable Not advisable 7/10
Angle Yes No No 4/8
Texture Yes No No Infinite

Semiology of Graphics by Jacques Bertin. 1967.

M.S.T. Carpendale. Considering Visual Variables as a Basis for Information Visualisation.
Research report 2001-693-16, Department of Computer science, University of Calgary, 2003.



http://innovis.cpsc.ucalgary.ca/Publications/_34
http://innovis.cpsc.ucalgary.ca/Publications/_34

Is Size Quantitative?

How big (what value) is Kermit compared to Fozzie below?
1D l 2D

’r

\ ”~ -
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Muppet drawings from http://www.gareth53.co.uk/blog/2011/11/muppet-birthday-card.html



http://www.gareth53.co.uk/blog/2011/11/muppet-birthday-card.html
http://www.gareth53.co.uk/blog/2011/11/muppet-birthday-card.html
http://www.gareth53.co.uk/blog/2011/11/muppet-birthday-card.html
http://www.gareth53.co.uk/blog/2011/11/muppet-birthday-card.html
http://www.gareth53.co.uk/blog/2011/11/muppet-birthday-card.html

The Biggest Unicorns in 2021  zccmys puesetos siosilon

Is Size Quantitative? B o i s

sSPACEX
$100.3B

hil ByteDance

$140.0B

Original Design (WRONG)

Graphic design platform Canva
climbed from a valuation of less
than $1 bifion in just three years.

$20.0B

Diameter = 1.0”

bl Sl 5 instacart

Diameter = 2.0"
$39.08

Electronic cigarette maker
JUUL Labs had a vahuation
above $16 billion before

it was in the news for
‘youth usage concems
and FDA investigations.

Calculated Design (CORRECT)

Canva J&T Express
$40.0B $20.08
Diameter = 1.41"

Diameter = 2.0”

There are more than 800 unicorns
(private companies with a valuation
above $1 billion) around the world.

VISUAL . WS
CAPITALIST I

COLLABORATORS RESEARCH « WRITING Orvt Wallach, Roul Amceos | DESIGN + ART DISECTION Jernifer West

D) ovsunican () vsuskcapmatntcom



3D Size

The volume of each ball represents
the percentage of the world
population killed by the disease.
Most of these lasted far longer than
one year, which makes it likely

that the final impact of COVID-19

is being underrepresented by the
estimations given.

The number before each name is
the number (not percentage) of
people killed by the disease.

5M: Antonine Plague

30-50M: Plague of Justinian*®

1M: Japanese Smallpox
Epidemic

200M: Black Death*

56M: New World 00
Smallpox Outbreak

100K: Great Plague
of London*</ 400

1M: Italian Plague*

[y
821600 :
o 1M+: Cholera Pandemics 1-6*

~

é’d /700
_3 40-50M: Spanish Flu
5 /800
o

b q x “ o > SARS and MERS are technically
8 v T Hong * - shown here, but are so small that
)_ I . _— Kong Flu m they are not visible at this

25-25M: HIV/AIDS OK: Swine Flu
16M: COVID-19 (lower estimate)
This is a lower estimate for the next 12-18 months, This is an upper estimate for the next 12-18 months,
assuming the U.S. is representative of the world. This assuming the U.S. is representative of the world. This
is a bad assumption, but gives us a ballpark figure. is a bad assumption, but gives us a ballpark figure.

21K: COVID-19 (as of March 26, 2020)
By the time you see this, this is already out of date.
For real-time numbers, visit coronavirus.jhu.edu. *Caused by bacteria, not a virus

11K: Ebola
5M: COVID-19 (upper estimate)

This visual is HEAVILY inspired by https://www.visualcapitalist.com/history-of-pandemics-deadliest/

“Death count of various pandemics as a ratio

of world population” from r/dataisbeautiful

https://www.reddit.com/r/dataisbeautiful/comments/fp76db/death_count_of v
arious_pandemics_as_a_ratio_of/



Visual Variables & Data
Variable | Categorical |  Order | Quantitative |  Length

1D: Yes
Yes Yes 2: Somewhat 5/20
3D: No
Yes Yes Yes Infinite
Yes No No 5 / Infinite
Lighthess &
U~ Yes Yes No 7/10
o Yes ~ Notadvisable ~ 7/10
Angle Yes No No 4/8
Texture Yes No No Infinite

Semiology of Graphics by Jacques Bertin. 1967.

M.S.T. Carpendale. Considering Visual Variables as a Basis for Information Visualisation.
Research report 2001-693-16, Department of Computer science, University of Calgary, 2003.



http://innovis.cpsc.ucalgary.ca/Publications/_34
http://innovis.cpsc.ucalgary.ca/Publications/_34

POV
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> O VDV
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Hue (Colour)
Can we use hue for quantitative valu

@ O O -
O O O O O OO -

Weber’s Law: human perception is fundamentally based on relative judgments, not absolute values.



Rainbow Scale Considerations




Rainbow Scale Considerations

=1

-10

5

-10







Destroys Detail

AV Il il

Image from Borland & Taylor Il (2007), Rainbow Color Map (Still) Considered Harmful. IEEE Visualization Viewpoints, pp 14-17.
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Rim Incident
CA-STF-002857
August 31,2013

Progression Map
Legend
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Colour

e Use Carefully!

 Stick to 5-8 colours (less is more)
* Good contrast

* Works in grayscale and for
colour vision deficiencies
(no red & green)

Perceived Sensation

Physical Intensity

“On the psychophysicaal w™, Stevens, 1957




Too many colours

30%

<
2
K=
— —
DO 0,
o~ 20%
o O
= e
23
>
o
SN 10%
Qo
0%

10°

w®,

3x10°

o
107

population size in 2000

state

Alabama
Alaska
Arizona
Arkansas
California
Colorado
Connecticut
Delaware
District of Columbia
Florida
Georgia
Hawaii
Idaho
Illinois
Indiana

lowa

Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan
Minnesota
Mississippi
Missouri
Montana
Nebraska
Nevada

New Hampshire
New Jersey
New Mexico
New York

North Dakota
Ohio
Oklahoma
Oregon
Pennsylvania
Rhode Island
South Carolina
South Dakota
Tennessee
Texas

Utah
Vermont
Virginia
Washington
West Virginia
Wisconsin

3x 10




Life expectancy in each state vs. U.S. average, 1980-2014

— State
Life

— L5,
e:p?ctancy Wisconsgin
in years

\

Washington Idaha Mantana Marth Dakota Minnesata llingis Michigan
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Colour Scales

Sequential (dark to light or light to dark)

o Quantitative data or ordered qualitative data

o Single or multiple hues

Diverging (dark in 1 hue to light to dark in a different hue)
o Quantitative data or ordered qualitative data

o Use if there is a meaningful middle point

Categorical
o Qualitative data

o Give hues different brightness so that they

appear distinct in grayscale
o Be careful with red & green

Color scales from ColorBrewer 2.0



https://colorbrewer2.org/

Visual Variables & Data
Variable | Categorical |  Order | Quantitative |  Length

1D: Yes
Yes Yes 2: Somewhat 5/20
3D: No
m Yes Yes Yes Infinite
. Yes  No  No  5/nfinte
Lighthess &
U~ Yes Yes No 7/10
Yes Not advisable Not advisable 7/10
Angle Yes No No 4/8
Texture Yes No No Infinite

Semiology of Graphics by Jacques Bertin. 1967.

M.S.T. Carpendale. Considering Visual Variables as a Basis for Information Visualisation.
Research report 2001-693-16, Department of Computer science, University of Calgary, 2003.



http://innovis.cpsc.ucalgary.ca/Publications/_34
http://innovis.cpsc.ucalgary.ca/Publications/_34




Visual Variables & Data
Variable | Categorical |  Order | Quantitative |  Length

1D: Yes
Yes Yes 2: Somewhat 5/20
3D: No
Yes Yes Yes Infinite
Yes No No 5 / Infinite
Lighthess &
U~ Yes Yes No 7/10
Yes Not advisable Not advisable 7/10
Angle Yes No No 4/8
Texture Yes No No Infinite

Semiology of Graphics by Jacques Bertin. 1967.

M.S.T. Carpendale. Considering Visual Variables as a Basis for Information Visualisation.
Research report 2001-693-16, Department of Computer science, University of Calgary, 2003.



http://innovis.cpsc.ucalgary.ca/Publications/_34
http://innovis.cpsc.ucalgary.ca/Publications/_34

Quantiative & Ordered Data Categorical Data
°—

' Position (region [
: (region) m [

Length (1D size) - Colour Hue . . .

Position

Most =

Orientation |/_/,«- m Shape + @ B A
4
3
Area (2D size) - n N - B
i
Colour lightness Il
aE
=
B
Colour Saturation .
Volume (3D size) *~ w N§ ~ S
\/



Walking
Rooms # People at Dam. Time to |Date Furn-  |Smok- Private |Private [|Includes

Quad. |Neighbourhood |Type Available [Residence |Rent |Dep. |Transit |Uni Available [Pets |ished [ing Gender |Entr. Bath Utilities
NW Dalhousie Room 1 2| 5000 500|LRT NA 01-May|[No Yes No Any Yes No No
NW Brentwood House 4 4| 1750] 1750|LRT 01-Jul|No Yes No Any Yes Yes Yes
NW  |Capitol Hill Basemt 2 2| 1150] 1150|LRT 30 01-Apr|No No No Any Yes Yes Shared
NW  [Varsity Room 2 4| 370 370|Bus 35 28-Mar|No Yes No Any Yes No Yes
NW  [St Andrews Condo 3 5| 575] 575|Bus 20 01-May|No Yes No Male No No Shared
NW Ranchlands Room 1 3] 600| 600|Bus NA 01-May|No Yes No Male Yes No Yes
NW Uni. Heights Apt 1 1| 1100| 1100|Bus 10 01-May|[No No No Male Yes Yes Heat+Water
NW  [Varsity Apt 1 1| 919| 699|Bus 40 01-Apr|Cats |No No Any Yes Yes Heat+Water
NW  [Varsity Room 1 4| 440| 100|LRT NA 01-May|No Yes No Female [No Yes Yes
NW  |Citadel Room 1 3| 550] 550|Bus NA 01-May|Other |No Neg. [Any No No Shared
NW Brentwood Basemt 1 1| 500| 500|LRT 7 01-Apr|No Yes No Male Yes Yes Yes
NW  |Capitol Hill Room 1 4] 500] 350|LRT 12| 01-May|Cats [Yes No Female |[Yes Yes Yes
NW Briar Hill House 1 3| 5000 200|LRT 01-May|[No Yes No Any No Yes Yes
NW  |Banff Trail Room 1 2| 450] 460|LRT 14| 01-May|No Partial [No Female |[No No Yes
SW Downtown Apt 3 3| 1989 ©99|LRT 60 18-Mar|Yes No No Any Yes Yes Yes
SW Downtown Apt 1 1] 1209| 499|LRT 60 18-Mar|No No No Any Yes Yes Yes
SW  |Glamorgan Apt A\ 1 2| 700] 350|Bus NA A 01Jun|No  |No No |Any Yes No Yes

I

I

N e —
{ S ]
— — T
e — o eSS
[ A D

Quantiative & Ordered Data

Position

Length (1D size)

Orientation

Area (2D size)

Colour lightness

Colour Saturation

Volume (3D size)

—_——
——

Same

Most =»

Effectiveness

4= Least

Categorical Data

Position (region)

Shape

Hue

l..
HEER
+ O H A
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Sketching

Fast & easy
Encourages exploration
Easier to iterate & discard

Not bound by software / data
Imitations

_Learn about your data / find problems

Explore the “design space” rather than
software capabilities




- - W\
Avoiding
° ° . ;g(g - (@ ‘ 0 ﬂ
Visualization 2
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A,
Visualization Rqueg{l//Ce

* These are all very situationally dependent
* Make sure you have reasons for breaking them
* Beware of fanatics



Misuse of Size

KFC'S CRISPY
CHICKEN TWISTER

&P CALORIES: 650
P FAT: 35g

590 600 610 620 630 640 650 660 670 680
CALORIES

690

700

710 720 730

THE BLOG

Over 100 Million Now Receiving Federal
Welfare

240 FM.AUG 8, 2012 - BY DANEL MALPER [

. INVAL P e rran '_\’ LARCEN Y A— EWLLIE 1A A pER1? u

A naw chart sat 10 be raleasad latar todey by the Republican side of the Senate Budget Committea
detals a starting statistic: “Over 100 Milion People in U.S, Now Receiving Some Form Of Feceral
Weltare.”

Over 100 Million People In U.S. Now Receiving Some
Form Of Federal Welfare

Figures Count Means-Texted Wellure, Not Social Security Or Medicare

108,000 000

106 000 000

103,000 000
102,000 000
100,000,000
98 000 000
96 000,000 I
94,000,000

200Q1 20090Q2 M090Q1 20904 2010Q1 2010Q2 2010QF 2010Q4 2001 Q) 2011 Q2

Figees achudie anyone soaiding i 2 howschok] &1 winch ot least cne person received & peogran bencfi
Soprce; LS Comsus’ Survey of Income and Progesn Partkipation
Pooducad lry Sesate Badpet Commetioe Republcan vl Randcegs Mernber Jofl Seviens | Mg badpet senste o sepebibonm

Nuenbeer of Atmcricanm




Misuse of Size - How to Fix

1) Use position instead of size 2) Add an inset

i

Average global temperature, 1880 to 2014 Russia

Ukraine
France
Spain
Sweden
Germany
Finland
Norway
Poland
[taly

oM 5M 10M 15M 0K 200K 400K 600K
Square kilometers (millions) Square kilometers (thousands)



Monthly Expenses by Region, 2024

£1,000 Monthly Expenses (SK)

$200

$0

$70 Monthly Expenses (8K}

$60
$30
$40
$30
520
$10

50
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Central
South

MNarth

Oct Mov Dec
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1,000

800

400

200

Headcount by Region, 2024

1,140

Central

South

East

Daily High Temperature vs. Daily Ice Cream Sales, Summer 2024

$90,000 Daity ice Cream Sales

$40,000

$30,000

$20,000

$10,000

$0

see oo ee8**%g00
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10 15 20 5
Daily High Temperature (*C)
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$8,000

https://www.practicalreporting.com/blog/2025/5/26/wukéwgavmiu61bl9v4i8uksw3gws3k



P i e S Ontario Television Viewing in 2004

2012 Presidential Run

GOP Candidates

Back Huckabee Back Palin
Back Romney ----- P O[LL@
@ News and public affairs @ Documentary
S e e e @ Academic instruction Social and/or recreational instruction
@ Religion ® Ssports
@ Variety and games ' Music and dance
@ Comedy Drama

@ Videocassette recorder (VCR) @ Other television programmes



Pie Charts

Aim for at most five

Unless there’s a reason

otherwise, sort from
Other

, largest to smallest, start
slices; make an “other’” at 12 o'clock going
or “misc”’ category to 3rd clockwise.
combine small slices.
Biggest

2nd Biggest
Avoid exploding the pie
chart, use colour or borders

Skip the legend, label the to highlight.

slices directly. Often useful
to include the value.



Avoid 3D

800 bac
600
400
(¢"]
= 200
3
2
% 1st class
2nd class
I female passengers
B male passengers Srdekass
60 ) )
Sales Proportions By Region
oy
&5’_ L P
cylinders @ 4 o6 o 8 :40 |
=
o
70-74
65-69
Urban Female 60-64
55-59
Rural Female

Rural Male 50-54

uNorth sSouth mEast sWest



Avoid 3D
Better solution

efficiency impg)

cylinders ® 4 ® 6 8
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When to use 3D?

YAV-8B Harrier

Instantaneous Streamlines

Formation of the islands

Millions of years

Colored by Time Since Release

Flight Conditions
a-80deg
Nozzie Angle- 81 deg
Mach No.- 0.04

Re- 12 million

o 3-[(!/()-7«".»\&-'\ Dalvem

https://www.kitware.com/new-in-
paraview-5-9-volume-rendering- https://english.elpais.com/science-tech/2021-10-06/the-underwater-

with-a-separate-opacity-array/ hotspot-feeding-la-palmas-volcano-will-create-new-islands.html

https://aerospaceweb.org/question/planes/q0102a.shtml



Clutter: Data-ink Ratio

“A large share of ink on a graphic should present data-
information, the ink changing as the data change. Data-ink is the
non-erasable core of a graphic, the non-redundant ink arranged
in response to variation in the numbers represented.”

- Edward Tufte, The Visual Display of Quantitative
Information, 1983.

5 Principles

ok~ e Dbdh -~

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

Erase redundant data-ink.

Revise and edit

MONSTROUS COSTS

CRmMpPalgn sxpenditures
milhcns

MONSTROUS COSTS
Total Howie and Senate campagn espendnuwes, in midlans

r— 300

2 ™ n e w et

Figure 1. A chart by Holmes |7] (above), and a *plain’ version.



Loudness (dB)

World's Loudest Stadiums (dB)

P R Woriu SToudes Stanim sy Iy

150.00dB

100.00d8 O FPEES ES E

50.00dB = A0 T
0.00dB

Arounesd Centurytins  Wushy  Meroril TrkTeekam

Kansas City  Seattle Seattle Pt o iy

ﬁ Arrowhead CenturyLink Husky Memorial  TurkTelekom
< _ Stadium, Field, Stadium, Stadium, Stadium,

playfc Kansas City Seattle Seattle Clemson Istanbul

11

| £
|

From https://playfairdata.com/data-ink-ratio-animation-and-how-to-apply-it-in-tableau/



Clutter

* Grid lines —very faint or “negatives”
* Legend —can you label directly?

* Do you need to draw the axis?
Not if you have the values labelled.

* Usually no need for borders

% Of Women Majors, By Field

50% Medical School
. Law School
40% Physical
_— Sciences
20% Computer
- Sciences
0% r— T T T .

'70 '80 '90 '00 10

Inverclyde has shown the greatest improvement in affordability since 2007

¥6 change in affordability since 2007

inverclyde I N N

Marth Ayrshire

West Dunbartonshire
Burnley

Hyndburn

Hartlepool

East Ayrshire

Wyre

Middlesbrough
Sunderland

Treatment 1,200
Control 1,000
600

250

Variable A

Lorem ipsum dolor sit amet,
consectetuer adipiscing elit
Maecenas porttitor congue massa.

20

Q Q2 Q3 Q4



ReprOd UCibIe Data/flle Save raw data as well as

intermediate copies

Visualizations E organization B E e EEIEs =i 50

[urs?

Document your data sources

Scripts / operations used to

DOCU men‘t you r clean and analyze the data
Filters used, range explored,
Process visualization design choices

Tool versions

Data: csv, tsv, json, and other

Save Outputs in Open plain text formats

Figures: vector if possible (svg,

formats pdf)

Data repository

o
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¥ tableau

Tableau

http://www.tableau.com/

Many chart types

Interactive web output

Access to underlying data

Many data sources (live)

Drag & drop — easy to experiment
Maps

Good defaults

Link visualizations

R can plugin

Academic Program - Free for students

Cimensions
srz Container
o Continent

see Customer Name

‘o Customes Seoment

% 1D Feelds
A Mapping ilens
M3 Crder Date
Crder Pricuity
o Product
& Profit [kin)
*tr Region
M Ship Date
str Sap Mode
Z Suppher
Arr Mogiure Nomes

Meazares

¥ Dcount

# Order Quantity

¥ Product Base Margr
2 Prefe

"

hi i Anadysis Map  Format  Servwr Window  Help
Fg w =T L
" Pages
Fich
-~ Pows
hiters
Marks
PR TR ; -
‘a
Coln vat
Detul | Urag d

iy Show Me
= 123 123
= 123 123
= 123123
= il |
= -
— Pl |
Y g, |

For dual combination try
1 date

0 or more dimensions

2 measures



Flourish

https://flourish.studio/

* |nteractive visualizations that can be embedded

in websites
* Free (data shared publicly), paid otherwise

« Stick to relatively small datasets (< 10K)

Urban population growth since 1960
Click the legend to filter or draw the line chart to play through time

B Africa [ Americas @ Asia @ Europe @ Oceania
o 50,000,000 100,000,000 150,000,000
UsA [ IREIRETPe
China . 142,821,113
India 109,927,940 .
Coal 75571
s [ |
P And the and Europe used to dominate the top 10 | Ngas 122.95.

Germany 50,511,208

i 7N
Brazil 53,623,811
€ ==
UK 42,944,444
Els
France 37,048,611
Italy 34,652,076

L

Line, bar and pie charts

Line chart
N
B
.l
LI

Bar chart (stacked)

N —

Grid of area charts

829.98 Nuclear

Solid 447.48 &
y .
i e
Gas 204.1 ‘ 289.37 Wind
I 75:16 Solar,

9.9 Solar PV
7.01 Geothermal

Agriculture 11.03-
0il 611.99
Liquid 647.59
[l 1077 it reserves
—

Entor sarics tasho

Line chart (projected)

Line chart (searchable)

Column chart

Bar chart (with filter)

00

Grid of donut charts

Grid of bar charts

Losses 878.23

District heating 79.33 Industry 568.92

Over generation / export:
H2 20,9 =y

Lighting & appliances - commercial 90.01

N\

International shipping 128.69 [
National navigation 33.22 ==

Flourish™

Line chart (with highlight)

Column + line Area chart (proportional)

Area chart (stacked)

Column chart (grouped)

Column chart (proportional) Column chart (stacked) Column chart {with highlight}

Line +area Pie chart Population pyramid Streamgraph

19605 and earlier [ 19705 W 19505 M 19505 W 20005 (N 20105

0«0




Cytoscape

https://cytoscape.org/

Windows/Linux/OS X

Created for bioinformatics

Use cytoscape.js to bring your cytoscape projects to the web

Apps (plugins) provide extra features

SUPTIH

PPPICC

. MNAT1
HSPD1

DENR

‘kHORBS3  NELFE

‘LonRF1 ENSGO0000T24782 &
UBE2J1 POMGNT
Taro

£B1-5333236 B

Network Data Integration, Analysis, and Visualization in a Box




PowerPoint / Google Slides / Miro

Use for

e Timelines

* Network or tree with less than 50 edges

e Custom visualizations

* Testing designs

ARROW TIMELINES
Enter your own headline here
HEADLINE HEADLINE ; HEADLINE HEADLINE
JUN 18, 2016
® AN 06,2014 @ 0CT 10, 2014 ® @ kel ® ]
2018 2020

HEADLINE HEADLINE HEADLINE

Choose a SmartArt Graphic

§ 6

[t

@Bk HEH

All

List
Process
Cycle
Hierarchy
Relation...
Matrix
Pyramid

Picture

Office.co...

Circle Picture Hierarchy

Use to show hierarchical information or
reporting relationships in an organization.
Pictures appear in dircles and corresponding
text appears next to the pictures.

Recently Used Shapes
ANNOOCOALL2LG
g™ { } %

Lines

SNNNLTLLzR2eaNbe

Rectangles

OoobotonOoaono

Basic Shapes

AOANOLSQOQOOO®
®@codorkL¢arODd
IENONORZN RS AV I < (v !
03 {1}

Block Arrows
caftletdtrnd
CEavunw=D L
S o

Equation Shapes

L

TR A

Flowchart

Do 0000 ococav
o0AdNN®B X AVAD
Qe 0o

Stars and Banners

e o «@a g RO o R RO R
w5 [0

Callouts
DQOE.0,00 47473 dT 43 A
&340 A0 4O

Action Buttons

B EEQE [EE R EEC



Colour

Adobe Color - https://color.adobe.com/
* Pick great colour palettes
* Given this colour, pick complementary colours

* Color Blindness accessibility test

ColorBrewer - http://colorbrewer2.org/

* Helpin choosing colours for maps

* Colourblind, printing, etc.

Color-Buddy - https://color-buddy.netlify.app/

* More options, shows several different types of visualization

Magic Color Picker - https://text2color.com/picker.html

* Al that changes text to RGB colour codes

Number of data classes:

Nature of your data:
® sequential O diverging O

qualitative

Pick a color scheme:
Multi-hue:

Biiiii

Single hue: 11 1

i =

i
afe

Only show: 3-class BuGn
O colorblind s @ e Jd o=
>l
g S
Dp\ oooooooo y safe ]
#es5fsfg
Context: i J—
Lila
Oroads \EI i R
[ cities \EI #2ca25
B barders \EI
Background:
@ solid color
() terrain
A
color transparency

© Color Buddy D (NS ERER(D

Example 1&
A categorica paette

Examples Comparison Evaluation @

Swatches Visualizations SVG  Thumbnails All v

s v or 3¢ acaroun VD simulation
LA8 v || #HC Vil of): v Area Chart V' BarChart 2

Red67  gues

. KE00

f6f0dS Issues group

e BEDO - :

cBdeb: iy ’ '

e LK800

WebAIM Contrast Checker - https://webaim.org/resources/contrastchecker/

* Tests contrast between text & background colours so you can be sure text is legible

Magic Color Picker

catagory

- = 1 e @
|

# #T8AEEB

& the blue of a clear desert sky



Generative Al

Suggested Uses:

* Create python or R scripts to manipulate data
* Supplement data tables (e.g., lookup latitude/longitude)

* Creating synthetic data (anonymous or testing data)

* Generating metadata (tags, descriptions)

Why Not?
* Challenging to keep your visualizations reproducible; what transformations Al has made to your data?
* Al hallucinations are hard to catch unless you are very familiar with your data.

* Creating an entire visualizations is tricky.
* Labels, colours, axes, or aesthetic details often come out wrong
* You can be left trying over and over, hoping to eventually hitting the jackpot.

* Generate code/scripts (python, R) or SVG to create your visualization; much easier to tweak/adjust the output.

* See https://www.practicalreporting.com/blog/2025/4/8/its-april-2025-should-you-be-using-ai-to-create-charts-instead-
of-exceltableauetc
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Resources - Data Vis Tools

John’s Tools Handout - https://brosz.ca/slides/

Visualizing Data - https://www.visualisingdata.com/resources/

120+ visualization tools

ArtiCle @ CHARTING LIBRARIES

news.org/articles/what-i-learned-recreating-one-chart-using-24-tools/

HIGHLY
® Arps FLEXIBLE

N

PROCE$SING D3 VEGA
ILLUSTRATOR
SIMPLE,
CONVENIENT VEGA-LITE
o cHarRTs EASYCHART
GGPLOT2 BOKEH
TABLEAU
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VEGA - NODEBOX HIGHCH?-IT;aCHARTS CLOUD
NVD3
PLOTLY C3 D4
POLESTAR VEGA-LITE R SEABOEN
EASY £ S HARD
TO LEARN EASYCHART NVD3 TO LEARN
RAW HIGHCHARTS
EXCEL HIGHCHARTS CLOUD
QUADRIGRAM c3
GOOGLE SHEETS QUADRIG RAM
ILLUSTRATOR CHARTS AS PART
OF STORYTELLING
V
NOT

FLEXIBLE

CHARTS
FOR ANALYSIS
YOU SHOULD
coyis  PUBLISH
TABLEAU
BOKEH

yra D3
NODEBOX
PROCESSING
RAW
INNVOVATIVE
POLESTAR OUTSIDE-OF-THE-BOX
SEABORAN o CHARTS
GGPLOT2
MATPLOTLIB
GOOGLE SHEETS
CHARTS
EXCEL

FOR ANALYSIS
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https://www.visualisingdata.com/resources/
https://www.visualisingdata.com/resources/



https://workrooms.ucalgary.ca/calendar/lcr-workshops
https://workrooms.ucalgary.ca/calendar/lcr-workshops
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