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Scan the QR or
Question 1 use link to join

The probabillity that a randomly chosen woman has =]

oreast cancer is 0.8 percent. If a woman who has
oreast cancer undergoes a mammogram, the
orobability is 90 percent that the mammogram
result will be positive (I.e. indicating that she does
nave breast cancer). If a woman who does not
nave breast cancer undergoes a mammogram, the probability Is 7
percent that she will have a positive mammogram. Imagine a
woman who has a positive mammogram. What is the probability
that she actually has breast cancer?

Give a number between zero and 1 (2 decimal places).




® Gigerenzer (2002) asked a sample of physicians
® 8% got It correct

Gigerenzer, G. (2002). Reckoning With Risk, Penguin.
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Scan the QR or
Question 2 use link to join

Eight out of every 1000 women have breast
cancer. Of these 8 women with breast cancer, 7
will have a positive mammogram. Of the remaining
992 women who don’t have breast cancer, 70 will
still have a positive mammogram. Imagine a
randomly selected sample of 100 women who
have positive mammograms. How many of these
women actually have breast cancer?

Give a number between zero and 100 (a whole
number).
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® Gigerenzer (2002) asked another sample of physicians
® 46% of them got it correct

The Answer

® Of the 77 women who would
test positive, 7 have cancer
and 70 don't

® 9% of women with positive
tests had cancer

Gigerenzer, G. (2002). Reckoning With Risk, Penguin.



Probabilities are hard

® People often struggle to think in probabilities

® They may do better if the problem is
expressed in frequencies or number of cases
o More concrete
o Less abstract
o Easier to process
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Helping farmers communicate risk to us
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A one-to-one exercise Department of Agrcutural

® Abadi et al. (2003)

® ASk farmers o Yield of a chickpea crop on a specified paddock (t/ha)
estimate worst and rowest ighest
best yields over next
20 years
® Seven categories A (7':-. f:
® Ask them to allocate -

20 counters each
representing a year

- Abadi Ghadim, A.K. & Pannell, D.J. (2003). Risk attitudes and risk perceptions of crop
® A histogram!
g . producers in Western Australia, Risk Management and the Environment: Agriculture in
Perspective, Kluwer, pp. 113-133.
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Options for conveying information
about risk to farmers

Context:
* Depict or describe the riskiness of a decision option
» Generic



Many options for communicating risk

® Graphs
® Diagrams
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® Maps
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® Games —

® Role plays |

word | apc | 1234 | xa5
word ¢ woprd Category | 5432109 7%
word Tex‘r word eeoco Group | 4567 45%
word word VVVVVVYY Unit 9876 98%
word » | Class | 12378 12%

® Experiments \._
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Mostly graphs



Some people struggle to rea

® Galesic and Garcia-
Retamero (2011)

® About a third of German
and American adults had
“low graph literacy”

Galesic, M. and Garcia-Retamero, R. (2011). Graph literacy: A cross-
cultural comparison, Medical Decision Making 31(3), 444-457.
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Graph Literacy: A Cross-Cultural Comparison

Mirta Galesic, PhD, Rocio Garcia-Retamero, PhD

Background. Visual displays are often used to communi-
cate important medical information to patients. However,
even the simplest graphs are not understood by everyone.
Objective. To develop and test a scale to measure health-
related graph literacy and investigate the level of graph
literacy in the United States and Germany. Design.
Experimental and questionnaire studies.  Selling.
Computerized studies in the laboratory and on probabilis-
tic national samples in the United States and Germany.
Participants. Nationally representative samples of people
25 to 69 years of age in Germany (n = 495) and the United
States (n = 492]. Laboratory pretest on 60 younger and 60
older people. Measurements. Psychometric properties of
the scale (ie.. reliability, validity, discriminability) and
level of graph literacy in the two countries. Resulls. The
new graph literacy scale predicted which patients can
benefit from visual aids and had promising measurement

properties. Participants in both countries completed
approximately 9 of 13 items correctly (in Germany, X = 9.4,
s=2.6; in the United States, X = 9.3, s = 2.9). Approximately
one third of the population in both countries had both
low graph literacy and low numeracy skills. Limitations.
The authors focused on basic graph literacy only. They
used o computerized scale; comparability with paper-
and-pencil versions should be checked. Conclusions.
The new graph literacy scale seems to be a suitable tool
for assessing whether patients understand common
graphical formats and shows that not everyone profits
from standard visual displays. Research is needed on
communication formats that can overcome the barriers
of beth low numeracy and graph literacy. Key words:
patient decision making; risk communication; risk per-
ception; shared decision making; education. (Med Decis
Making 2011;31:444-457)

Graph literacy, or the ability to understand graph-
ically presented information, is essential in
everyday life: graphs are ubiquitous in newspapers
and magazines, on television, and on the Internet.
Graphs often provide important information for
medical, financial, nutritional, and political choices.

Recsived 8 March 2009 from the Center for Adaptive Behavior and
Cognition, Max Planck Institute for Human Development, Berfin,
Germnany (MG, RG-), and the Department of Experimental Psychology,
University of Granada, Spain (RG-R). This study is part of two projects:
"Helping People With Low Numeracy to Understand Medical
Information,” funded by the Foundation for Informed Medical Decision
Making {United States) and the Max Planck Society (Germany), and
“How to Improve Understanding of Risks About Health (PSI2008-
02019),” funded by the Ministerio Ciencia e Innovacion (Spain). The
authors declare independence of the funding agencies. The authors
thank Julia Schooler and Anita Todd for ediing the manuscript.
Revision accepted for publication 10 April 2010.

Address comespondence to Mirta Galesic, PhD, Center for Adaptive
Behavior and Cognition, Max Planck Institute for Human Development,
Lentzeallee 94, 14185 Berlin, Germany; telephone: +49 30 8240
6354; fax: +49 30 824 9339; e-mail: galesic@mpib-berin.mpg.de.

DOl: 10.1177/0272089X10373805

444 « MEDICAL DECISION MAKING/MAY-JUN 2011

Recent studies have shown that graphical displays—
bar charts, pie charts, line plots, and icon arrays—
can improve understanding of the risks and benefits
associated with medical treatments, screenings, and
lifestyles.'"™ For example, icon arrays help people
with low numeracy skills to understand treatment-
related risk reductions.*® They can also promote
consideration of beneficial treatments that have side
effects” and limit the biases induced by anecdotal
narratives.”

However, even the simplest graphs may be diffi-
cult to understand for many people. Bar charts, pie
charts, and line plots were first used in the late 18th
and early 19th centuries. William Playfair, an econo-
mist and author of Commercial and Political Atlas
(1786) and Statistical Breviary (1801), first used
those graphical formats.”" Icon arrays are even more
recent: they began to be widely used only in the
early 20th century, when Otto Neurath (1882-1945),
a philosopher, economist, and a prominent member
of the Vienna Circle, used them to explain complex
social and economic statistics to uneducated
Viennese." In other words, in most of human history,
there were no graphical representations of statistical
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Possible reasons for the struggle o,

® Complexity or ambiguity of the graphs Make your graphs:
® Lack of comfort with maths -

e Impie
® Haven't been trained to read a graph C|e§r

@ Difficulty interpreting spatial Well-labelled
relationships in an image and relating
them to the real world

Large enough to read
Well-explained

Use a combination of
approaches
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Probability distribution (histogram) i
® My view
® Relatively simple and
clear 0.03 |
® Might work slightly
better in a frequency z..|
version E

|
50 100 150
Price (Rupees)



One N rate x 10 outcomes.
Answers the questions

Fast Graphs (vudge and Hayman) ofX Kehe andwhatlathe
long term average of X kgN
/ha

‘ Dlﬁ:erent axeS Can see how this changes

with carryover and forecast
® Conveys sense of risk g e
® Only rainfall deciles

® Familiar/comfortable

—8— 40 kgN/ha & 0% c/over —&— 40 kgN/ha & 50% c/over

® There Is additional 400
rainfall risk ] zzz —
® Misses other factors > 100
o Grain prices _102 — oo
o Input costs
o Frost |:- [ 1N
o Labour

30 40 50 60 70 80 90 100




Yield by deciles (Yield Prophet Lite)

Decile 1 Decile 2-3 Decile 4-7

VERY LOW RAINFALL LOW AVERAGE RAINFALL
RAINFALL

[1 Potential yield with unlimited N

[1 Potentialyield with current N
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1.2t/ha 1.6t/ha

Decile 8-9
HIGH
RAINFALL
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Decile 10
VERY HIGH RAINFALL

2.5t/ha’

" IF 20KGN/HA ADDED




Cum. Prob./Prob. of Exceedance (rFallow ARM)

® I’'m not a fan of these © Scenario Results
. . . In fallow rainfall - (mm)
for communicating with
farmers

® They use probabilities,
not frequencies
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“probability of rainfall
upto...”

® TO my mlnd’ they ® Scenario Results ﬁire;b_:;liwOfExceedance

require more mental FE———
work to interpret I~

“probability of rainfall
more than ...”
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— Analysis Scenario Field

® Concrete
® Simple
® Might be hard to regmnyEe- e .

1940 2006 2017

‘ sol | ‘ SELECTED SEASONS | wetYield v

® Scenario Results

View Type
Bar Chart v

‘ NATIONAL DROUGHTS | ‘ GROSS MARGIN |

mentally summarise .-
to a distribution
I | (TN

L] L] 0
m [ I T T I T T T T T T T
WI t h a h I Sto g ra 1900 1910 1920 15930 1940 1950 1960 1970 1580 1990 2000 2010
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@ How often do we receive...

1:01

| Rainfall | \ more than J | 25mm

® Combined with a

at | MYPOLONGA

description o D)

and | 31 | :August
Rarely for years\’71980 to present
Sometlmes ﬁ@ln 63% of years.
Half years I / ‘

Frequently 29 of 46 years,

3.9 times/yr

Days, 1Jun-31 Aug (92 days)
MYPOLONGA

O

O

O

O

oM OStly Times > 25mm Rainfall occurs over 7 Consecutive |
®oP

lus a percentage

= T
1980 1985 1990 1995 2000 2005 2010 2015 2020 2025

Highest total 7 day Rainfall (1 Jun to 31 Aug)

" e M Above 25 mm
l M Below 25 mm
| |




Risk-Reward trade-off

® More complex
® Conveys more

® This version uses
probabilities

0.25

o
© 4 ©
= on M

below $50/ha)

Riskiness (probability of GM
o
o
o
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Expected GM ($/ha)
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Line graph over time — multiple scenarios et S

® Price scenarios

® Conveys that risk 3-
Increases In future

® The chaos might intimidate g™ i "
people VA

® Needs a good explanation . ﬁ" 9 -
A o r'\/\p\/w

3[|]Cl

'2IZ|IID

| | | | |
0 50 100 150 200 250 300
lead-time

Figure 8 Example random price trajectories, for up a lead-time of 310 trading days



1:02

{ Home How's the Season?

Similar but backwards looking (clivate) P ——

@ How's the season progressing...

for | Rainfall (mm)

® Compares cumulative rainfall of current o (oroconen
starting | 12 mths ago

)

)

year with previous years oy v (s )

- = = = for years | 1900 to present J

® Combined with descriptions ‘»~ |
o — High

) Rainfall at the 2%ile.

e 3
é ~J

\@ Ob
- Med A A
- H’Qh x \’\\9\"

Current Value: 185mm

- Low

Difference from median -145mm on

+ LOW 19th June 2025
Rainfall  Jun 2024-Jun 2025 (MYPOLONGA)
+ M e d 700 .Clurreth :
600} A
- 500 A
+ High

O
O
O
O
O
® And the percentile: 2%ile




Words (Cli )

® Often involves simplifying the
distribution into two parts
o Probability above some level
o Probability below some level

Area above threshold

0.01 /

0.00 r I — :_‘ = 1
0 50 100 150
Price (Rupees)

Probability

Expected increase in yield potential

due to water

0.444na

A $131.46 |ha

Controlling weeds
now gains you
0.438t/ha yield
potential due to
extra water
availability.

0.38tha

A $114.28 |ha

Controlling weeds
in 10 days gains you
0.381t/ha yield
potential due to
extra water
availability.

Probability of gaining at least 0.2t/ha

80

There is a 80%
chance that you will
gain 0.2t/ha
controlling now due
to extra water
availability
compared to not
controlling them at
all.

Weed Tool

70%

There is a 70%
chance that you will
gain 0.2t/ha
controlling in 10
days due to extra
water availability
compared to not
controlling them at
all.




Box and whiskers (crop ARM)

® | think this Is less

INntuitive and less ® Scenario Results

Informative than a
distribution

® More abstract

® Uses probabillity,
not frequency

® Implicitly cumulative

Vet grain yield - (t'ha)

0

NATIONAL DROUGHTS

SELECTED SEASONS

GROSS MARGIN

Wet grain yield - (t/ha)
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Scenario Field
wetYield
View Type
Box Plot

#1
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® C| of the mean ) 95% probability that this
often reported / range contains the mean
® Useful for |
statistical -
inference U
® Not for farm :
management

® Understates risk




Conclusion

® GRDC products rarely talk about risk
® Many options — don't lose your audience

® Get the basics right with any graphs
o Simple, Clear, Well-labelled, Large enough, Well-explained

® Frequencies/cases better than probabilities

® Combine approaches
o Graph + Words
o Graph 1 + Graph 2

® Avoid confidence intervals of means
® Avoid cumulative probability graphs
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