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Plan for this lecture

The good, the bad, the ugly and how to make things better

* Good data visualisations are a great way of telling a
story

* Let's look at some examples
* Let's learn some R commands for visualisations
* Let's try to make some new visualisations

In part based on lecture notes by

Imperial College Business School Imperial means Intelligent Business


https://richarddavies.io/about

Why are figures great?

Attentive vs Pre-attentive processing

1269548523612356987458245
How often does the number 3 occur? 0124036985702069568312781
2439862012478136982173256

Attentive processing (serial)

Pre-attentive processing (parallel)

1269548523612356987458245 * Pre-attentive processing is quicker
0124036985702069568312781 « We can also already be misled before we even
2439862012478136982173256 SENE D il
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One of the greatest data story visualisations of all time:

L g0

In 1855 John Snow was tracing Soho Cholera outbreak

* Correctly identified contaminated water as reason for decease
* Convinced people with this figure

* Changed city planning and sanitation

More

Boundary within which all the Deaths are indicoted; s shewre thus, . oo, = SCALE 30 INCHES TO A MILE.

C.F.Chaffins, Lithog. Southampton Buildings, Holborn .

/VOTE.Rs Dovesions betweery Sub -Distrcts, thus, i —_—



http://www.openculture.com/2019/07/the-1855-map-that-revolutionized-disease-prevention-data-visualization.html

The bad - What can go wrong?

* Deliberate misleading

Pretending prices have
come down when they
haven't

Imperial College Business School

Truth of Hike in
PETROLEUM PRICES

% Increase in Petrol Prices

16 May 16 May 16 May
2004 2009 2004

(Retail Selling Price in Dethi)

More here

10 Sept.

2018
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https://indianexpress.com/article/india/twitter-abuzz-over-bjps-graph-on-fuel-prices-congress-fixes-it-5349311/

From the US State of Georgia

The bad - What can go wrong?

July 2 July 17

* Deliberate misleading

7 lnEstpEanee Cases per 100K v Cases per 100K~

& AT

EE‘.‘& -

I %
b, s

EiE oW
Cases per 100 Cases per 100

Il None 1,071-1,622 Il None 1,556 - 2,336
B 1-620 1,623 -2,960 B 1-949 2,337 - 3,768
B 621-1,070 2,961-4,661 Bl 950- 1,555 3,769 =5/165

Figure seems to tell the story that
COVID situation hasn’t changed
much (when it has)

More here

Imperial College Business School Imperial means Intelligent Business


https://twitter.com/andishehnouraee/status/1284237474831761408

The bad - What can go wrong?
2016 Q4 GROWTH UPGRADED

* Deliberately misleading

Second

0
estimate 0.70%
First
estimate 0.60%
0.55% 0.60% 0.65% 0.70% 0.75%
Source: ONS

Pretending that something is a bigger deal (when it isn't)

Imperial College Business School Imperial means Intelligent Business



The bad — What can go wrong?

Figure 7: Gender Parity Index of the adjusted net intake rate in primary education, 2009

112
1.09
1.06
1.03
1.00
a 097
o
0.94
0.91
0.88
0.85 I
0.82
| = = vy < [ = =] < [2] = = < a3 = | = < vy < | = =] < = < _— L) v
s 38838882 ezsEEEES 88 8% 555 g €&
= = 2 5 = 53 2 s f =2 8 § 8 2 2 £ © 3 = 6] & £ &= &
T = © S @ & E < o © S = 2 5 == @ v 3 a 8 <Y =2 o
e g =2 g5 2 = = 3 &5 x =873 =4 2 < o £ 2
- Y& 3 £ = 8~ £ 3 & = S E &
= = - = = = 5
2 =2 2 o 5
[ & = s v
'E [-=] @
o
=
S
Source: UIS, 2011, Statistical Table 2.
I
Gender parity index®, 2009, Asia-Pacific region
More boys enrolling in education «—— Equality —— More girls enrolling in education
|
0.85 0.9 0.95 1.0 1.05 1.1 115
Pakistan
Tajikistan
Maldives
Indonesia
Uzbekistan
Thailand
Cambodia
Timor-Leste
Lao PDR
UNESCO target Iran
for gender parity N Fiji
Malaysia
Republic of Korea
Japan
Kyrgyzstan
Sri Lanka
Cook Islands
Mongolia
Kazakhstan
New Zealand
Samoa
Bangladesh
Bhutan
Macao
Brunei Darussalam
Nauru
Australia
Hong Kong
Solomon Islands
Philippines
0.85 0.9 0.95 1.0 1.05 1.1 135

Imperial College Business School

* Of adjusted net intake rate Source: UIS, 2011, Statistical table 2 Graphic by Alan Smith

©FT

Looks like the

Philippines are
doing best?

This might be a

better way (more

discussion

Imperial means Intelligent Business
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https://www.ft.com/content/3b59f690-d129-11e7-b781-794ce08b24dc

Un-necessary clutter: The case of texture..

e
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Showing the data.....

Education and Exports of Office Machines
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Sowrce: Hanson (2012).
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Showing
less to

S€E€ more

Education and Exports of Office Machines

5 Costa Rica. Malaysia

Thailand ®
. °
x
China @ Philippines

0 -

Revealed comparative advantage
in office machines, 200608

T T T T T T T
0 2 4 6 8 10 12

Years of schooling, 2005
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3 dimensions

Change in real weekly wages of US-born workers by group, 1990-2006

12.0% 1 BYoung (experience below 20 years)

BOId (Experience above 20 years)

10.0%

8.0%

6.0% 1

2 dimensions can often
provide more or clearer

4.0% 1

NN NN

2.0% 1

information than 3

0.0% 1

o | 1.2%-1.3%

Some High School High School Graduate Some College College Graduate
groups

Source: Ottaviano and Peri (2008).

Change in real weekly wages of US-born workers by group, 1990-2006
(Percent)

12 11.3

10

Young (experience
below 20 years)

Old (experience above
20 years)

Keep text close to relevant
visuals

-5.4

Some High School ~ High School Graduate Some College College Graduate

Imperial College Business School Imperial means Intelligent Business
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Spagghetti.....

Imperial College Business School

27. Initial DI Worker Awards by Major Cause of Disability—Calendar Years 1975-2010

35%

30% ‘\\‘

25% ‘\\\\5‘\

AN N

== Cancer

10%

~—a ==b==Circulatory

== Musculoskeletal

5%

0% T
1975 1980 1985 1990 1996

2000 2005 2010

Source: Social Security Advisory Board (2012).

Initial DI Worker Awards by Major Cause of Disability—

Calendar Years 1975-2010

(Percent)
Circulatory
32
11
Musculoskeletal
26
17

1975 1980 1985 1990 1995 2000 2005 2010

Mental
23
11
Cancer
/ — e —® 14
10

1975 1980 1985 1990 1995 2000 2005 2010

Imperial means Intelligent Business
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...and pie

A Pie Chart, Labeled

Imperial College Business School

A Pie Chart

Group E

Group A
10%

Group D
17%

M Group A
B Group B
B Group C
O Group D
O Group E

B Group F

Label close to visuals
Also report numbers

Group F

1%
7% .

Group C
25%

Group B
40%

Maybe eating less pie is

Percentage of Total Sales

50%

40%

30%

20%

10%

0%

better for you?

Group B Group C Group D Group A Group E Group I Total
40% + 25% + 17% + 10% + 7% + 1% = 100%
Imperial means Intelligent Business 13



The bad — What can go wrong?

There are axes of evil and then there’s...

1,200 | USA - still flying internal
flights - BUT New York
lockdown began two

weeks before April 5th

lockdown two weeks

France - police enforce )
before April 2nd

P
3-Apr
1,000

Full UK
lockdowr
800 a———a
»agaon fwo
weeks before

April 7th

600

L)
2
R USA
400 UK - schools ;:usx', o Eiohice
and restaurants from
two weeks before

Spain
/ Friday 3rd April

L) lwaly

£ ux

Q: Eng & Wales

ﬁ': China

il : :,Q Germany

(200) (150) (100) (50) 0 50 100 150 200 250 300
INCREASE OR DECREASE IN DEATHS PER DAY

(smoothed rate of change from the date before to the date after date shown)

200

AVERAGE NUMBER OF DEATHS PER DAY
on that date, the day before and the day after

Germany - lockdown
introduced in Bavaria two
weeks before April 3rd

Looks kind of cool but what does it tell us?

For many more examples consult the

Imperial College Business School Imperial means Intelligent Business
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https://www.ft.com/chart-doctor

Some principles

* Show the data....but not necessarily all of the data

* The visual part should accurately reflect that message of the data

Don't lie....deliberately

* The less clutter the better :
or accidentally

* Integrate text and data

Imperial College Business School Imperial means Intelligent Business
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R visuals — Let's get some data for examples

library (dplyr)

stats=read.csv("https://www.dropbox.com/s/8widzbgdOy84pngk/statslong.c

)]
=
4
AJ
[
|
Il
'_'n

stats=statsz>3mutate ( pop=pop/1000,

hoaxsh¥Xdensity=(hoaxsh) * (density-mean(density)),
tweetsPCXdensity=(tweetsPC) * (density-mean (density))

e Data on COVID hoaxism
* Rmd file with code for this lecture

Colleen Huber, NMD @ColleenHuberBNMD - Sep 2€
in 2 minutes. It's even more corrupt than you

+  html file 8

This is what happens when a cause of death is $$$ incentivized by an act of
Congress: US Cares Act.
£ TXPatriot @noblebutts - Sep 2

Folks it is one thing to know this...it is a whole other thing for Fox to be
saying it.

( \‘;"‘.‘ IdeasAreBulletproof @Dexxie
\&)’ Do you see it?

5G launched, COVID-19 2019.

4G launched, H1N1 2009.
3G launched, Influenza 1998.
2G launched, Cholera 1991.
1G launched, influenza 1979.

Imperial College Business School

False inflation of Covid-19 hospitalizations and deaths is at the root of the
Coronascam. Look out virus, the truth will out.

' "
FOX NEWS R4

7

CAUSE FOR CONCERN -
DEATHS ATTRIBUTED TO COVID-19 WITHOUT TESTING FOR VIRUS | ,o
L9,

1:31 | 18.9K views Semmmss: aoareii 48 Rrm st Bac: i St s
:

Health Travel Junkie @healthtravel] - Sep 27
\‘*ﬁ " Where is the pandemic?

INFECTION FATALITY RATIO

T Ty
0-19 YEARS .00003%

20-49 YEARS .0002%

50-69 YEARS
70+ YEARS

Imperial means Intelligent Business

.005%
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https://www.dropbox.com/s/8w4zbg40y84pnqk/statslong.csv?dl=1
https://mondpanther.github.io/datastorieshub/code/Topic3_Visions.Rmd
https://mondpanther.github.io/datastorieshub/code/Topic3_Visions.html

Scatter ggplot— The relationship between COVID hoaxism and deaths

library (ggplot2)

ggplot (stats, aes (x=hoaxsh, y=deathsPC))+
geom point () +
theme minimal () +
xlab("Share of Hoax Tweets") +
ylab ("Covid Deaths per capita") +
geom_smooth (method = "1m", se = FALSE)+
ggtitle ("Covid Deaths and Hoxism")

Covid Deaths and Hoxism

1.5
®
B .
a
= .
@
Q10 ¢
(73]
E *
[}
[h}
(]
E - . -
) . . .
Q LY .
05 * ry .
.'_-_ . . L ) *
. .
¢ . .. ° ®
@
F L ™ ®
. * *e &
'3 ¢ * .
0.0
0.3 06 09

Share of Hoax Tweets
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Adding twists to your scatter plot story

* If hoaxism causes deaths we might expect this to be worse in more densely populated regions

stats=stats %>%mutate (dens quart=cut (density,
breaks=quantile (density, probs=seqg(0,1, by=0.25), na.rm=TRUE),
include.lowest=TRUE))

Creating quartile bins of the population

density variables

stats %>% group by(dens quart]) %>% summarise (mean (deathsPC) )

## “summarise () ungrouping output (override with ' .groups  argument)

## # B tibble: 4 x 2

## dens quart ‘mean (deathsPBC) °
## <fct> <dbl>
## 1 [1.29,44.8] 0.198
## 2 (44.8,108] 0.468
## 3 (108,220] 0.393
## 4 (220,1.22e+03] 0.914

Imperial College Business School Imperial means Intelligent Business 18



A lot more story with very little more code

ggplot (stats,aes (x=hoaxsh, y=deathsPC, color=dens quart))+

1.5

Covid Deaths per capita
o

=
n

0.0

geom point() +
theme minimal ()+

xlab("Share of Hoax Tweets in %") +

vlab("Covid Deaths per capita™) +

geom smooth (methed = "1lm", se = FALSE)+
ggtitle ("Covid Deaths and Hoxism by Quartile of population density") +
guides (color=guide legend{title="Quartiles of population density"})

Covid Deaths and Hoxism by Quartile of population density

. Quartiles of population density
. —— [1.29,44.8]
== (44.8,108]
—— (108,220]
—e= (220,1.22e+03]

0.3 0.6 0.9
Share of Hoax Tweets in %

Imperial College Business School

Imperial means Intelligent Business
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More visions (check here)

* Time Series SERA

Iy,
B WAV
\ !!!

e Bar chart

* Histogram
* Density histogram

* Density Plot

* Map

* Integrating javascript | 1

Imperial College Business School Imperial means Intelligent Business


https://mondpanther.github.io/datastorieshub/code/Topic3_Visions.html

Takeaways TAKCAWAY

OPEN

* R is great for doing visualisations

* Have a go yourself:
* Find some data
* Make a nice diagram with R Markdown
* Tell some story with it (with R Markdown)

e Post to RPubs as well as the Datathon Visualisation
Challenge 2021

* To find data you can have a look at the Data Resources
Channel

* If you are on twitter you can share @datastorieshub

Imperial College Business School Imperial means Intelligent Business 21


https://teams.microsoft.com/l/channel/19%3ad0293ee280754395ae42b93d93b4950c%40thread.skype/Visualisation%2520Challenge%25202021?groupId=bee22207-25e0-4515-b861-e0fa99c42aaf&tenantId=2b897507-ee8c-4575-830b-4f8267c3d307
https://teams.microsoft.com/l/channel/19%3ac2039b3eccaf4009bdb2be9a878423cf%40thread.skype/Data%2520Resources?groupId=bee22207-25e0-4515-b861-e0fa99c42aaf&tenantId=2b897507-ee8c-4575-830b-4f8267c3d307
https://twitter.com/datastorieshub

