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Two Axis Charts

* Why do people use them?

1. Two series different magnitudes (concerning)
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Two Axis Charts

* Why do people use them?

1. Two series different magnitudes

2. Two series, relative versus absolute (benign)
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Two Axis Charts

* Why do people use them?

1. Two series different magnitudes
2. Two series, relative versus absolute

3. One series, different scales (benign)
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The problem?

* The scales of dual axis charts are arbitrary and can therefore (deliberately)
mislead readers about the relationship between the two data series.
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Picks scale to change story

Orange steady,
Blue massively increasing.

Both started at the same
level, but Blue increased far
more than Orange.

l

Blue steady,
Orange increasing.

Both started with the
same increase, then Blue
raced to the top.

Both started at the same
level, but Orange increased
far more than Blue.

"
i

Both steady.
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Even 0 axis can cause problems
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Solutions?

* Side by Side (highly recommend) Languages like R make this easy

807 Global GDP 4.0
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Solutions?

* No longer absolute, both relative (we however have lost absolute idea)

+80%

+60%

+40%

+20%

Global GDP &
German GDP
Change in %

since 2004

2004

2007/

2010

2013

2016

LN UNIVERSITY OF

N~/

¥ CALGARY



Solutions?

* Labelling in interesting data (rarely what we want, but great when it is)

10% ~ US unemployment rate,
(in percent, January values)
8% —
In 2017, 7.75 million
In 2009, 5.3 million US-Americans
6% — more US-Americans were unemployed.
were unemployed
than in 2008.
4% —

2008 2010 2012 2014 2016 2018
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Solutions?

* Connected scatter? Not overly intuitive, but once and a while works.
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Simple Chart

* We don’t mean minimal visual, or minimal data, but simple clear story
(communication)

 Not animated

Non simple examples (a lot of infographics fall into here as well)

v T T

FRANCE World Cup final.

Round of 16 5 _ 5 CROATIA
< 9 ks Ex
| L2 By |
France beats Semifinal | l..l Semifinal
Uruguay 2-0 and et Croatia advances

advances to the with its second
semifinals for the FRANCE 59% Etraight win via
sixth time., penalty kicks.

Round of 16 CROATIA 41%

2

ARAATTI

Round of 16

DENMARK

Round of 16
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Simple Chart

* New York Times chart of drug
overdose deaths between 1980
and 2016.

dLLUTULIE 1O DICLHITICALY Udld COLIIPHEU DY LIC AINCW 1 OIR 1IIICS.

The death count is the latest consequence of an
escalating public health crisis: opioid addiction, now
made more deadly by an influx of illicitly
manufactured fentanyl and similar drugs. Drug
overdoses are now the leading cause of death among

Americans under 50.

Although the data is preliminary, the Times’s
best estimate is that deaths rose 19 percent
over the 52,404 recorded in 2015. And all
evidence suggests the problem has continued

to worsen in 2017.

Drug overdose deaths, 1980 to 2016

*Estimate based on preliminary data

: 59,000 to
i 65,000 people
{ died from drug
: overdoses in the
i, US. in 2016*



Simple Chart

* Chartr
* Message of each is clear, annotated, often coloured, immediate

TikTok's Parent Company ByteDance Current Carbon Dioxide Levels The Box Office [s Back: A Quiet
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Simple Chart

https://twitter.com/jburnmurdoch/status/1356689724660981767/photo/1

New data shows the Oxford/AstraZeneca vaccine is highly effective
with an interval of 12 weeks or longer between first and second dose
Vaccine efficacy (%) against symptomatic Covid-19, by interval between first and second dose

100

100
A
95% confidence . . ~
interval Vaccine efficacy
75 e
50 50
Wider confidence intervals
25 indicate less certainty 25
beyond 14 weeks due
to fewer data points ¥
0 | | I \ | | | | | | | | 0
5 6 7 8 9 10 11 12 13 14 15 16
4—— Weeks between doses —p
17 Sources: University of Oxford; AstraZeneca; South African Medical Research Council and others
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Boring Simple Chart

Sales of cigarettes per adult per dayin the U.S.

National statistics, via Our World in Data
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Interesting Simple Chart

The rise and fall of cigarette consumption in developed
countries

Sales of cigarettes per adult per day, in selected countries. Figures include manufactured
cigarettes, as well as an estimated number of hand-rolled cigarettes, per adult (ages 15+) per
day.

10 sold cigarettes
per day per adult

United
States

Germany

’ France

1880 1900 1920 1940 1960 1980 2000

Chart: Lisa Charlotte Rost * Source: National statistics, via Our World in Data » Get the data
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Simple Chart

* Other lessons (mix-up chart types)

* Diversity continues interest and can help
stretch the readers understanding to
consider information from different
angles

* Clarity over complexity

Three things people spent Three things people spent
money on in 2020 money on in 2020

Comput;

UNIVERSITY OF

9 CALGARY



Six Decades of Carbon Dioxide Concentration in the Atmosphere

CO2 concentration in parts per million* (ppm). Each line represents one decade, from 1958 to 2019.

Simple Chart

Ppm

2019
410 ~=2010-2019
* Examples of 400
clarity over 390 2000 - 2009
complexity .
370 1990 - 1999
360
- 1980 - 1989
340
1970-1979
330
320
310

Years into decade
1 2 3 4 5 6 7 o] g 10

*The mole fraction of CO2, expressed as parts per million (ppm) is the number of molecules of CO2 in every million
molecules of dried air (water vapor removed).

Source: National Oceanic & Atmospheric Adm. (NOAA) - Get the data
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Simple Chart

* Examples of
clarity over
complexity

2018
2017
2016
2015
2014
2013
2012
2011
2010
2009
2008
2007
2006
2005
2004
2003
2002
2001
2000
1999
1998
1997
1996
1995
1994
1993
1992
1991
1990
1989
1988
1987
1986
1985
1984
1983
1982
1981
1980
1979
1978
1977
1976
1975

Jan Feb Mar Apr May Jun Jul

Aug Sep Oct Nov Dec

410

400

390

w
@
o

W
-‘.l
o
Atmospheric Carbon Dioxide in ppm

T
W
=]
o

-350

-340

~330

“Visualizing
Atmospheric
Carbon Dioxide” by
Giuseppe Vettigli,
2019. Learn how
he created the
visualization in
Python here.
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Simple Chart

* Examples of
clarity over
complexity

Real time speed of global fossil fuel emissions
(each box represents 10 tonnes of CO, )

1800
1850
1900
1950
1975
2000 .

2018

tonnes 0

2000

4000

6000

8000

0.0 seconds

10000
@neilrkaye
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Six Decades of Carbon Dioxide Concentration in the Atmosphere

ion in parts per million* (ppm). Each line represents one decade, from 1958 to 2019.

Choice?

1. Details are best in first

2. Simplistic in second (for your older

relative?)
3. Highlight single decade in comparison =
in third
° You Can jUdge different Visualizations ;«; § Real time speed of global fossil fuel emissions
based on different goals. P
* It’s not always logical to judge them T
using the same criteria.
* Ultimately it is about the audience and
what you want them to understand.

2000

Hiding details can be a criticism and a
. . . 2015 UNIVERSITY OF
benefit depending on audience. Y CALGARY
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Gendering
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Alternatives to Pink/Blue?

Rather common still

There is argument that traditional
audience will respond to this scheme (due
to historical gendering)

The Pudding, 2017: “Film
Dialogue”

The Pudding, 2017: “She
Giggles, He Gallops”

Bloomberg, 2016: “This
Chart Shows Who Marries
CEQOs, Doctors, Chefs and
Janitors”

NYT, 2015: “The Changing
Nature of Middle-Class
Jobs”

NYT, 2017: “The Words Men
and Women Use When They
Write About Love”

Wall Street Journal, 2016:
“What's Your Pay Gap?”

DailyMail, 2018
ZEIT 2016

ZEIT 2018

OF
W \oF\I_\JHRY



Alternatives to Pink/Blue?

These colours come with the whole gender
stereotype baggage.

When we create a chart with pink & blue,
we endorse gender stereotypes.

Especially when we chart gender (pay)
gaps, that’s often the opposite of what we
want to achieve.

27

Mo
ivien

The Pudding, 2017: “Film
Dialogue”

The Pudding, 2017: “She
Giggles, He Gallops”

Bloomberg, 2016: “This
Chart Shows Who Marries
CEQOs, Doctors, Chefs and
Janitors”

NYT, 2015: “The Changing
Nature of Middle-Class
Jobs”

NYT, 2017: “The Words Men
and Women Use When They
Write About Love”

Wall Street Journal, 2016:
“What's Your Pay Gap?”

DailyMail, 2018
ZEIT 2016

ZEIT 2018

OF
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Alternatives to Pink/Blue?

Some chosen alternatives?

It can backfire to invert?

Gender composition of people in economics textbooks*

Male Female
Business leaders I ©4% [ 6%
Economists I 02 7
Policy makers I ©? S
Fictional or ordinary | 48 N 35
Celebrities I /6 i 24

Economist, 2018
Morgenpost 2017
Guardian, 2018
Financial Times, 2018
Telegraph, 2018
Information is beautiful,
2014

Washington Post, 2017
Bloomberg, 2018

BBC, 2017

BBC, 2018
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Alternatives to Pink/Blue?

The national picture
Median hourly gender pay gap distribution across all companies

Women trail men Women lead men

From suffrage movement Selected
COI'I]D&IW

1,000

COITEDE[FI]ES
“When deciding which gender aligned o5
with which color, it was more a case of ..II I.
trying to prioritize women in the order 0 <_50_°_-- g — T
of genders. Against white, purple pay o

registers with far greater contrast and so
should attract more attention when
putting alongside the green, not by
much but just enough to tip the scales.
In a lot of the visualisations men largely
outnumber women, so it was a fairly
simple method of bringing them back
into focus.”

)

4
. Vote
0 Yictorla Embankment to Hyde Park. el

rlll‘ |[I1

e e —
VOTES rsWOM:
e AR =

Fraser Lyness, Telegraph




Reconsider The
Diverging Stacked Bar
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Diverging Stacked Bar

(Common with Likert Data, percent of
whole in categories)

First is best

Removing neutrals is not accurate idea of
data (undecideds in elections can be
pivotal)

The diverging takes up more space usually,
and also makes bar comparisons often
harder.

100% Stacked Bars

Diverging Stacked Bars With Separate Neutrals

Diverging Stacked Bars

W CALUART
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Comparison

one of the bars in that chart share a common baseline, so none of them are
comparable

Here we are primarily interested in the total percent to the right or left of the zero
line;

However, even here we are misappropriating half of middle to each side

: [
-

]l UNIVERSITY OF
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Good example of value

Men speak most in best picture winning films

Proportion of words spoken by characters with more than 100 words

Year and film Women speaking - Men speaking

2016, Spotlight i

2015, Birdman -_

2014, 12 Years a Slave -_

2013, Argo | .
|

2N11 Tha Kina'e Qnaacrh

The Jungle Book
Monsters, Inc.

Up

Toy Story

The Rescuers Down Under
Aladdin

Holes

Cars 2

Something Wicked This ...
Ratatouille

The Lion King

Monsters University
Hercules

Hunchback Of Notre Dame
Toy Story 3

Mulan

Finding Nemo

Star Wars: Episode VII...
Beauty And The Beast
The Litlle Mermaid
Wreck-It Ralph
Pocahontas

Mighty Joe Young

50/50
_

&

98% MALE
DIALOGUE

90%

87%

75%

69%

UNIVERSITY OF

CALGARY



Not universal

Age Structure 100

Good example where shape of
relative distributions is clearer
from data in divergent form

— 2060

| 2050

| 2030

| 2014

| 1990

| 1880

- 1970

1960

! 1950

®

700 600 500 400 300 200 100 0 o 100 200 300 400 500 600 700 ITY OF
35 Men (thousand) Women (thousand) A RY




Respect Your Reader
(Time!)
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Respect

https://www.nytimes.com/interactive/2015/03/24/science/earth/arctic-ice-low-
winter-maximum.html

18 million - Feb. 25 Each line represents one yearly Yearly fluctuations in area of
sg. km 2015 maximum cycle of sea ice fluctuations Arctic covered by ice
Millions of sq. km
16 - The dotted line represents the
average ice extent from 1981 to
= 2010
14 - NS
RSN T o o
Arctic ice cover NN : w2t/
12 - S Ice cover usually shrinks 5. &7
usually reaches an TR o e mind ; o o
annual maximum "‘\’"3. 'Sser;'gr'::)uer? i /( '
Size of around March \\_:\_\_\.\_ o
Canada ~ : " vy o
Ice extent for \'\\ A S
g - 2010 to 2014 is A\ NS A
shown with N\ ) /
reen lines Nt f
g \-.\H...'—.__ ""l., '_.." //J‘x
6 - s O Y :
\ S P
- 2012
% - Arctic ice extent reached the
T lowest point on record
Size of
Alaska —
v ER sUMMN L (p
37 Size of -

California
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Respect

1. Whole picture is there (but
subtle underneath if consider
less impo rta nt) 18 milon - Feb. 25 Gk Wi A 5 O Yoarly fuctuations in ares of

sq. km 2015 maximum cycle of sea ice fluctuations Arctic covered by ice
Millions of sq. km

2. Orientation is clear (annotations, s o 1

Arctic ice cover

bold, and colouring draws to
important parts) s A S

Siz¢of = aroun d March

\
H Ice extent for " ,
. ontentis Ciear g 201010201418\
shown with
green lines

2012

Arctic ice extent reached the
T lowest point on record
Size of
Alaska —

Size of -
California

A UNIVERSITY OF
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Respect

1. Whole picture is there (but
subtle underneath if consider s S . R~ pschon o

Millions of sg. km

1 16 - The dotted line represents the
I e SS I m p O rta nt) average ice extent from 1981 to
2010
14

i Arctic ice cover
12 - usually reaches an

Reader could figure out that highs
are winter, lows summer, but .-
annotations on bottom in sections

or in text nail that down (so it is not B cumeureao
missed) el

Size of -

Ice cover usually shrinks
to its minimum in
September

el UNIVERSITY OF

%) CALGARY
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Respect

1. Orientation is clear (annotations,
bold, and colouring draws to
important parts)

Eye doesn’t have to search out
legend for context.

Coloured annotation matches the
text same colour, (in place legend).

\<

Ice extent for
2010 to 2014 is
shown with
green lines

18 million -
sq. km

16 -

Feb. 25
2015 maximum

14 = Lenl o

12 -

Arctic ice cover
usually reaches an
annual maximum

aaaaa d March

Each line represents one yearly
cycle of sea ice fluctuations

The dotted line represents the

average ice extent from 1981 to

2010

Ice extent for N >
2010 to 2014 s \»
shown with
green lines

Yearly fluctuations in area of
Arctic covered by ice
Millions of sq. km

2012
Arctic ice extent reached the

T lowest point on record

A UNIVERSITY OF
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Respect

1. Contentis clear

18 million - Feb. 25 Each line represents one yearly Yearly fluctuations in area of
sq. km 2015 maximum cycle of sea ice fluctuations Arctic covered by ice
Millions of sq. km

The dotted line represents the
average ice extent from 1981 to
2010

Redundancy

Don’t rely on reader to chase the m— g S
idea. Look for axis, axis titles,
legend, chart titles.

2012

They matter and should be there, - )
but we see info repeated where it is . oo
most useful. - :

A UNIVERSITY OF
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The Dearth of Mobile Reading

1. Annotations lost in size

2. Changed to interactive version et
. 16 v eptember
(popular right now but a lot of = ke

unwanted consequences)

End-of-winter
maximum

20170

Arctic sea ice extent
1979 === 2016 @ 2017

- .&n
End-of-summer ¢
minimum

A UNIVERSITY OF

&) CALGARY
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Some Current
Examples
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Ukraine (2022)

* https://twitter.com/LeviWesterveld/status/1506253203704356867

* Evolution over time NYTimes e AN VTR BRUARUS S Ly Ll RUESIA

\ sz\f ls?
e Gi f (e B
ives appearances of strong success | o D
l "/f .- U K R A ] N E Area :: :::::I:eg'on held by dj

Russian-backed separatists.

-
o
i
S~

' -
T . - ~| )
\ = By elitopn
| ; ‘"L_, Hh=rS00 w
J an
J [
/ 3 e
( L Miessa
i J I
oo 5
< f )

CRIMEA
Russia annexed the

= e Crimean Peninsula
i from Ukrzing in 2014,



https://twitter.com/LeviWesterveld/status/1506253203704356867
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Ukraine (2022)

* https://twitter.com/LeviWesterveld/status/1506253203704356867

* Evolution over time NYTimes __
* Smaller arrows, shows weakness areas _l} R T, RUSSIA
- Sumy"{
i -3 Khark&l—f
UKRAINE
; My""":‘?‘ ‘-_:ik —— (:ii:;lpol

A UNIVERSITY OF
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https://twitter.com/LeviWesterveld/status/1506253203704356867

Ukraine (2022)

* https://twitter.com/LeviWesterveld/status/1506253203704356867

Oocupied areas Past advance ** Recent advance Ukrainian defense O Taken by Russians

* Evolution over time NYTimes d o Eael T
+ — x - [ 4
A
* Shows opponent, and defense B Xy e o R
% (\ )
\ - i
...... e
: -) Of o) O{M aaaaaa

IVERSITY OF

oms | | ALGARY


https://twitter.com/LeviWesterveld/status/1506253203704356867
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Ukraine (2022)

* https://twitter.com/LeviWesterveld/status/15062532

O 3 7043 5 68 6 7 RRRRRR ighting  Past advance * Recent advance " Ukrainian defense O Taken by Russ ie\.ns
cm@ O
* Evolution over time NYTimes " A
* Shows occupational of cities, don’t ‘give” areas to [ e /
invader by dropping red areas AL
ykclaw-) / —— ki @
s o) O ariupol

OOOOO



https://twitter.com/LeviWesterveld/status/1506253203704356867
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Ukraine (2022)

il Pie | have eaten

% Pie I have not
yet eaten

. Ukraine

Ukraine but in yellow

UL UNIVERSITY OF
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Ukraine (2022)

* https://twitter.com/kennethfield/status/1499907392
338751488 /photo/1

Kaliningrad Smolensk Kaluga
Gdansk Vilnius

Ukraine refugee situation
1,209,976 (3¢ March 2022) | 3% of Ukraine population

Hronda

Bydgoszcz
Oryol Lipetsk

Poznan

Homyel

649,903

Warsaw Voronezh

Lodz .°

Wroclaw - o 9 - e 53,300

. Tet
Katowice o°

.
Cracow *

[Gherkasy]
UKRAINE

Rostov-on-Don
Budapest

144,738

Clij-Napoca

57,192
B

Krasnodar

Belgrade

Craiova (LRI 110,876

Sarajevo



https://twitter.com/kennethfield/status/1499907392338751488/photo/1

50

Ukraine (2022)

* https://twitter.com/kennethfield/status/1500235419

966849028/photo/1

* Negative space

raine refugee situation



https://twitter.com/kennethfield/status/1500235419966849028/photo/1
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Ukraine (2022)

* https://twitter.com/kennethfield/status/1502083106
370555907

Ukraine refugee situation

POLAND

* Negative space

Budapast

HUNGARY
214,160

ROMANIA
84,671
i OTHER

EUROPEAN
COUNTRIES

258,844

Beigrade

Bucharest



https://twitter.com/kennethfield/status/1502083106370555907
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Kenneth Field

* https://twitter.com/kennet
hfield/status/1499907392
338751488 /photo/1

 Kenneth Field
 @kennethfield

* Cartography is my passion
& profession. Author of
CARTOGRAPHY. &
THEMATIC MAPPING

* Example different choices
for election presentation



https://twitter.com/kennethfield/status/1499907392338751488/photo/1

Alberta Education Funding

e https://twitter.com/AdrianalaGrange/status/1503835502973124609

* Not post-secondary conversation (not our budget), not that cuts have not
occurred in PSE

(f) Adriana LaGrange &

This chart outlines how funding continues to outpace
inflation and enroliment growth. For the opposition to
suggest otherwise is simply untrue.

Student Enrolment Growth — A Historical Perspective
Student Enrolment Growth— A Historical Perspective (2007- 2022)

* e

LGN UNIVERSITY OF

¥) CALGARY
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https://twitter.com/AdrianaLaGrange/status/1503835502973124609

Student Enrolment Growth — A Historical Perspective

1Z20%
100%
i
=
=
L 20%
==
@
=
=
= 60%
e
=
[
0%
2004
0%

Student Enrolment Growth— A Historical Perspective (2007- 2022)

=w@—=Enrolment ‘-Inflation =—e=0perational Funding

Operational Funding:
48% Increase

Inflation:
28% Increase

H ._—_.__—-_:-____.--H

Enrclment:
Z4% Increase

2007/08

2008/09 €

2009/10
2010/11
0112
2012/13
2013/14
2014/15
2015/16
2016/17
2017/18
2018/19
2019/20
2020/21
00/0

Mbertim



Alberta Education Funding

::@a Lee Francis
o A Student Enrolment Growth — A Historical Perspective

In the words of my teenagers “OMG! | can’t even!”.

1L20%

* Per capita, inflation is ignored o

@
o
=
£

o B0%
==
@
=
=

= 60%
E
=
[&]

40%

20%

0%
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Student Enrolment Growth— A Historical Perspective (2007- 2022)

—w—Enrolment Inflation - O perational Funding

Operational Funding:
48% Increase

—

Inflation:
26% Increase
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Alberta Education Funding

. Lee Francis Lee Francis

Now let’s fast-forward to 2022. Enrolment has grown 24% so we now have
124 students. Inflation grew 26% so the cost of educating each student is
now $126/student. 3/6

All I have to work with is the minister’s % increases. It’s enough to prove
my point. We start in 2007. Suppose we have 100 students and the cost of
educating each student is $100. 2/6

# of students cost per student # of students cost per student
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Alberta Education Funding

, Lee Francis
/  Still with me? Great! So how much does it cost to educate all students in

Lee Francis

On to operational funding. Let’s assume that we had just enough funding
to cover costs in 2007 and make it $10,000. By 2022 that funding
increases 48% which brings it to $14,800. 5/6

2007 & 20227 In 2007 it cost $10,000 (100 students x $100/student). In

2022 it cost $15,624 (124 students x $126/student). That’s a 56%

increase. 4/6

UCP data shows that operational funding has
NOT kept pace with cost

56% increase in education cost

$15,624

15,624
315, $14,800

$10,000 $10,000 $10,000

2007 2022

m education cost [education funding
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Alberta Education Funding

¢ ~ Lee Francis
i ]
% " Would you prefer a line graph? Fine. Here you go. Yeesh! 6/6

UCP data shows that operational funding has NOT kept
pace with cost

2007

education cost

56% increase in

education cost

48% increase in
operational funding

2022

—operational funding
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* https://twitter.com/SeanDunn10/status/1503886553445064704

* Relative growths instead? (this doesn’t even include things like inflation)

120%
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20%

Student Enrollment Growth -
% Change in per-student-funding 2007 - 2022(Inflation

adjusted)
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Onward to ...
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