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Why Worry? - Because Graphs Are Persuasive

Researchers compared the share of people persuaded by a verbal
description of a drug trial (68%) with the share of those persuaded when a
chart adding no new information was included (97%)

Source : “Blinded With Science: Trivial Graphs and Formulas Increase Ad Persuasiveness and
Belief in Product Efficacy” by Aner Tal and Brian Wansink



Why Worry? - Because Graphs Are Persuasive

Researchers compared the share of people persuaded by a verbal
description of a drug trial (68%) with the share of those persuaded when a
chart adding no new information was included (97%)

Proportion of people who were persuaded by the information

Read verbal description only | @ﬁ%

Source : “Blinded With Science: Trivial Graphs and Formulas Increase Ad Persuasiveness and
Belief in Product Efficacy” by Aner Tal and Brian Wansink



Doesn't it!

People and their
responses are
predictable

Oh yes they are

The order you’re reading this proves my point




How To Draw A Really Bad Graph

Whenever Possible:
Use A Pie Chart



A Good Pie Chart

- Pie | have not Logically labelled

yet eaten Raw Data
| can see Details

-crumbs
- second cut

No Scale
No Sense of Depth

How much pieis
left???




An Unacceptable Pie Chart

It’s a Lot of Pies!

Clear Labels
Kidderminster’s
Aggborough Pieis a Thing
of Wonder

FHEAPEST & MOST
EXPENSIVE PIES

This justisn’t what a pie
chartis meant to do




Just Say No : Never Smoke and Graph

- AMERICANS WHO HAVE

0 Clear Labels
TRIED MARIJUANA (Despite
everything, | still
« 3 43% know what’s
" TODAY LAST YEAR going on)

34%
1997

Q Everything else

Source: MOE +/- 4%

\ 0L VIUE
HIGH SUPPORT FOR LEGALIZING MARIJUANA @("RS‘\‘
MORE THAN HALF OF AMERICANS SAY THEY'VE TRIED POT 4 ATl




Adding a picture increases
engagement

Other Shapes Are Available
Avoid Gimmicks

DEATHS AND INJURIES/
YEAR ON ROAD

Not to scale
30,000 deaths in accidents
and 4X as many disabling

M 4 Why are feet the only part of the
Se—— >95% of body that doesn’t cause an
' BeC s accident?

from human
error




Other Shapes Are Available

Avoid Gimmicks

DEATHS AND INJURIES/

YEAR ON ROAD

30,000 deaths in accidents
and 4X as many disabling
injuries?

>95% of
accidents
from human
error

Adding a picture increases
engagement

Not to scale

Why are feet the only part of the
body that doesn’t cause an
accident?




How To Draw A Really Bad Graph

Just Throw Something Together
Anything Will Be Good Enough



Never Plan Ahead - What Could Go Wrong?

il 3.
[l 370 ITALY.

GREECE 3.7

HUNGARIA 2.75

| SERviA 264 |
ROUMANIA 1,06

GCONSUMPTION
| BEER. it

PER CAPITA.

l889

(ammmmm qmm»

Clearly Labelled

“I never thought
Bavarians could
drink that much”
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Never Ask A Friend For Feedback - They Might Just Provide It

7,000,706
800,000

6,140,000

gy
6,320;

Th@%ahamag Toulglelga Statistics



How To Draw A Really Bad Graph

Add Complexity To Make Life
As Difficult As Possible For
Your Audience



If You Try Hard Enough, You Can Fit Everything On One Graph

Embrace The Clutter
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Six Vertical Axes On One Graph
Regional Trends (2010-2023) RARC

Ryanean As Qe Covmc

100 150,000,000

Ozone Design Values

Labelled

Population — .

w
8
Daily Miles Traveled

Regional Populaiton
Annual Barrells Produced

2,0000000
200 00,000
3¢/000,000
20 ,000,000
100 50,000,000

3-Year Avg. Ozone Design Value (ppb) Tons Per Day (NOx / VOC)

2010 2012 2014 2016 2018 2020 2022

Year

08/18/2022 AQCC Presentation SIP Planning Process 12
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Ten Vertical Axes On One Graph

Productivity (t/m3-d)
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RAR: reducing agent rate

CR: coke rate

PCI: pulverized coal injection
PC: pulverized coal
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Three Degrees Of Confusion

l - So Should Your Graph Be

Imensiona

Screens Are Two D

0 Labelled 0 What's The Story?




And If You Must Go 3D, Keep the Important Dimension

0 Presents Data

Where do you hear about games?

Hides the
dimension
Facebook = P showing the data
Effectively a table




How To Draw A Really Bad Graph

Trust & Credibility Are Illusions
Quickly Kill Any Pretence Of Them



QC is Critical

|
CORONAVIRUS & FLU DEATHS |

A

V Well labelled
(Despite their best

efforts, I still can

understand what’s

250,000 going on)

100,000

What’s the

50,000 i
transformation

o (61000 o
22,000, 34, ; 23,0001 40,000 behind that Y-axis

20,000 Why'’s time going

COVID2020 FLU19-20 FLU18-19 FLU17-18 FLU16-17 FLU 15-16 |

PKINS UNIVERSITY/CDC

backwards?
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It’s Not Just America Struggling with QC

ANNUAL HOUSEHOLD EXPENDITURE ON GAS AND ELECTRICITY, — | My fuel‘ bi l'l' iS
£ INFLATION ADJUSTED i - Onl.y gOing up by

...... £0

£1,000

£1,000 \

Another amazing
y-axis
transformation

Source: Re
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How To Draw A Really Bad Graph

Sometimes You Have To Make
Tough Decisions & Trade-Offs



80

60

40

20

Sometimes You Need Dual y-Axes
There Are Two Variables Plotted Here!

B Average BatSpeed | BB %

& N g v & L & & S v P& L& P P @D P S
FLEP T I FT LTS T AT FE T
R R R i O N P O O I EFfrFg ST ESH S & 6\‘@ &
G N N SN » < & ¢ & D [§)
O QPQ h o & 9 = S & g & \po

Clearly labelled
(could make text
larger)

Can’t see the BB
variable

(need to use dual
y-axes)
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Sometimes You Don’t Need Dual y-Axes

Top Six Countries by Military Expenditures

$300 $1,000
——China (Left Axis) ~ +eeee India (Left Axis) Clearly labelled
= = = Russia (Left Axis) - «=Saudi Arabia (Left Axis)
6250 - esses U.K. (Left Axis) = .S. (Right Axis) $900
- 3
8 $200 $800 o
[%,] .
> =
] S
o ~
o $150 $700 ¢
c ©
g g Unless you're
S o .
5 $100 s600 really paying
(%] c .
5 2 attention you'd
e

$500 think China has
—5 overtaken the
50 $400 U.S.in 2012

1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 2014 2016 2018 2020
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Misleading or Just Showing The Data?
Cold Deaths and Heat Deaths

Age group
[220-45 EH45-65 EM65-75 EM75-85 ME<8S
= = =

wayuoN

WM

2% 200 150 100 5 0 10 20 30 40

e

26



Misleading or Just Showing The Data?
Cold Deaths and Heat Deaths

Deliberately Misleading or Genuinely Trying To Display Data?
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Misleading or Just Showing The Data? Q Misleading

per country

Average male height ] ™ S i ! °" 2 05

60" -
511" —
5'10"
5'9" —
5'8" ~
57" -
56" —
5’5"
54" —
5'3"
52"
51"
50"

| CHEVY S

FORD

TOYOTA

RISSAN/DATSUN

More than 38% of all Chewy
telicks sold in the last 10 years
are still on the road.

Over the years, no olher truck is thal dependable, forelgn or domestic.
Q@ Patient 28
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How To Draw A Really Bad Graph

Never Do The Expected
Keep Your Audience On Their
Toes And Make Them Work



Up Is Down

Clearl
U.S. Unemployment Rate 0 labeugd

W axes (grid
lines would

help)

0 Generally :
Up=Bigger

Down=Lower

2018 2020




Colours Carry Connotations

Clear, detailed
legend

i asa
of all residents, 2010

[ ] es-100
[ e6-95
B s o5
I 7s-e0
s

b These colours on

B W Lo 0.t AT = a map intuitively
Seed : ' L mean height
[:|39442

n = (Biblical - the
> e non-believers will
— get washed away)
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Don’t Go Against People’s Expectations

The State of the World’'s Government Debt

Iran

 soud Aabia

Uity « g, “"‘“"""cw:mu
L All data presented and

labelled
Logical colour scheme
(except for the colour blind)

Where’s my country?
People are used to other
visualisations

Debt to GDP Ratio 2021 (9
I 200% and Mor¢
I 100% - 199.9%
B 50% - 99.9%
C ¢ like Lithuania. - 20%-4397¢
xxxxxxxxxxxxxx es I 10% - 19.9%
: product (GOP) I Lcss than 10%

..... howniich» ; 32

Aticle & Sources:
https//howmuch




The Little Details Make A Difference

Yougov

WeThink

Techne UK
Survation

Savanta Comres
Redfield & Wilton
PeoplePolling
Panelbase

Opinium

Number Cruncher Politics
More in Common
Kantar

J&L Partners
Ipsos Mori
Focaldata

Find Out Now
Deltapoll

BMG

ﬁH%$JF%WfﬂF1#L“FTW

-4% -2% 0% 2%

Average House Effect

Conservative
Green
Labour

Lib Dem

N

Reform

Well labelled
Legend

Colours match with
expectations

Order reversed between
graph and legend
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The Little Details Make A Difference

Yougov

WeThink

Techne UK
Survation

Savanta Comres
Redfield & Wilton
PeoplePolling
Panelbase

Opinium

Number Cruncher Politics
More in Common
Kantar

J&L Partners
Ipsos Mori
Focaldata

Find Out Now
Deltapoll

BMG

_J. |IIJ |I|Il llllI . rII Iu. I.II. [III '.I Ijl III- _II IIT II_J _|_| - LIII II|

-4% -2% 0% 2%

Average House Effect

Well labelled
Legend

Colours match with
expectations

Order reversed between
graph and legend
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How To Draw A Really Bad Graph

Inconsistency Stops Things
Getting Boring



Next Slide Please (UK Government Briefing October 2020)

i 00o®

iD-19 rvey offici 19 household Infection surve
rtod ostimatos o infocti fection rates in England by reg|
inthe
2 /
e /
- — - - ]
s e G —
L - e eA cﬂ =A

‘‘‘‘‘‘‘ ooe

Map -> Points -> Lines -> Heatmap ->
Lines -> Histograms -> Histogram ->

. . Heatmap -> Histograms
0 Data being used to communicate Q Exhausting! N



Next Slide Pleas
B Incrcocing MR Increasing

P ’

I " goe Colouring:

. . Purple =Increasing, High, Old,
0 Data being used to communicate Q North-West & Recent -




.
Next Slide Please

Daily Deaths By Region Hospitalisations By Region

Daily deaths within 28 days of a positive COVID-19 test by region Patients in hospital with COVID-19 in England by NHS region
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Data being used to communicate Q Changing Regions and Positions




Next Slide Please
COVID Cases By Age

Hospitalisations By Age

COVID-19 positive case heat maps for England by age group and region

North East North West

Yorkshire and Humber

Confirmed cases
per 100,000
(7-day rolling rate)

East Midlands

West Midlands

500+

g sssofe s e R

g =55E 400

% 300
200
100
0

‘Source: Case data from SGSS. Produced by Outbresk Surveillance Team, PHE.
Contains National Statistics data © Crown copyright and database right 2020,

HANDS FACE SPACE

Admission rate per 100,000

43 COBR

Weekly COVID-19 hospital admission rates in England by age group

100
90 Age 85+
80
70
60
50 Age 75-84
40
30
20 Age 65-74
10 -
0 Age 04
5 19 2 16 30 13 27 11 25
Jul Jul Aug Aug Aug Sep Sep. Oct Oct
Week ending

‘Source: PHE Severe Acute Respiratory Infeclions data (SARI-Watch)

HANDS FACE

SPACE

Data being used to communicate

Changing Age Groups
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Next Slide Please

) Cases By Age Hospitalisations By Ag

. Age 85+
60+ s
se heat maps for England by age group and region Weekly COVID-19 hospital admission rates in England by age g
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23 COBR ‘Source: PHE Severe Acute Respiratory Infeclions data (SARI-Watch)
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>l 9

0-15

——Age 04

Data being used to communicate Changing Age Groups 0




Next Slide Please
Infection Rates Nationally and By Region

ONS COVID-19 household infection survey official ONS COVID-19 household infection survey estimates
reported estimates of the rate of COVID-19 infections of infection rates in England by region
in the community in England.
North East North West Yorkshire and The Humber
1.2
An estimated 568,100 people within the 1.0 é Siia /
community population in England had . icial estimate
COVID-19 during the most recent week, 08 é 0¥ 5ep 22505 020ct 1200 2301 125ep 225ep 020t 120ct 230a 12 5ep 22 Sep 02 Oct 1206t 230t
from 17" to 23 October 2020. This W
equates to 1.04% of the population in East Midlands London West Midlands st
England or around 1 in 100 people. 016 ® 30%
ONS estimate there were around 9.52 new Sl ~— Modelled infection
COVID-19 infections for every 10,000 people 0.4 ® o g ) rate estimata for
per day within the community population in { _/ — _// covip-1s
Englana,equsssng;;:rrg:;dsw ,900 new 0.2 ; ; #® O 25ep 225p 020ct 120ct 230t 125ep 22 5ep 020k 120ct 230t 12 5ep 22 5ep 020ct 120t 230ct
a0 $6%6¢ 00%cenoo o° _ cosortngina South ast South West
03 May 31 May 28Jun 26 Jul 23 Aug 20Sep 23 Oct 200
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0.0% ol
125ep 225ep 020ct 1206 2306 12 5ep 22 5ep 02 0ct 120ct 230ct 12 5ep 22 Sep 020ct 120et 23 0ct
42 COBR Englan, o 4% COBR Source: Offic for Natlonal Staistics — Coronavins (COVID-16) Infocion Survoy
o st HANDS FACE SPACE o ottt HANDS FACE SPACE

Data being used to communicate Changing Scales for x- and y-axes




Next Slide Please
Infection Rates Nationally and By Region

1.3 3.0%

ONS COVID-19 household infection survey official ONS COVID-19 household infection survey estimates
1 X O reported estimates of the rate of COVID-19 infections of infection rates in England by region
in the community in England.

North West Yorkshire and The Humber
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1.2 ‘
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o
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Data being used to communicate Changing Scales for x- and y-axes




So What Have We Learnt?



, ,
The Pie Chart of Good Graphics

: . _ .
Get another pair of What information are you sharing and how?

eyes to do a check Message Use all the space
Use styles, symbols | HED
ytes, sy ’ Feedback Clear labels and legends,

colours and lines

. large enough to read
consistently Consistency 9 9

Help Your
Audience Use an intuitive
- colouring and layout

Present as much
raw data as possible Transparency

" Don’t clutter or add

Be clear if you have Keep and radc
unnecessary gimmicks

to make trade-offs Maintain

Trust
Avoid anything which Accuracy

could be misleading Mind the details
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Good Luck With Your Graphs
And Remember To Plot
Something Interesting &
Informative
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Doing now what patients need next



