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Why do we have a hard time 
communicating statistics well?

Because it’s an inherently 
hard thing to do. 

(Harder than science 
communication.)



Communicating

science:

Empirical world

“Discover”

Tasty cake

Gas pedal

People’s lives

Truth

Communicating

stats:

Abstract world

“Develop”

New baking pans

Brake

The world’s information

Uncertainty





We need
Human-Centered 

Quantitative Communication



• “Drawn away” from concrete world
• Data collection
• Algorithms
• Methodology
• Models

• Magnitudes
• Relationships
• Data Summaries

• Unknowns in knowledge
• Unknowns in future
• Confidence
• Possibilities

• “Weave together”
• Updating knowledge
• Predictions
• Decisions



http://www.breastcancer.org/symptoms/testing/types/mammograms/benefits_riskshttp://stopcancerfund.org/p-breast-cancer/women-undergo-mammograms-yes/









Absolute Risk Reduction vs 
Relative Risk Reduction

Researchers estimate that 
over a 15-year period, the 
chances of a woman dying 
of breast cancer if she’s 
not screened are 0.52%. 
That number will drop to 
0.41% with regular 
screening.

Researchers estimate 
women who are regularly 
screened are 21% less 
likely to die of breast 
cancer. 



Natural Frequencies vs Percentages

Researchers estimate that 
for every 1,000 women 
who are not screened, 
about 5 will die of breast 
cancer over 15 years, but 
this number will drop to 
only about 4 deaths for 
women who are screened.  

Researchers estimate that 
over a 15-year period, the 
chances of a woman dying 
of breast cancer if she’s 
not screened are 0.52%. 
That number will drop to 
0.41% with regular 
screening.



Varying numerator vs denominator

Researchers estimate that 
for every 1,000 women 
who are not screened, 
about 5 will die of breast 
cancer over 15 years, 
compared to about 4 who 
will die even if they are 
screened.

Researchers estimate that 
without regular screening, 
about one in every 192 
women will die of breast 
cancer over a 15-year 
period, compared to one in 
about 244 who do get 
screening.



Larger vs smaller denominator

Researchers estimate that 
for every 10,000 women 
who are not screened, 
about 52 will die of breast 
cancer over 15 years, 
compared to about 41 
who will die even if they 
are screened.

Researchers estimate that 
for every 1,000 women 
who are not screened, 
about 5 will die of breast 
cancer over 15 years, 
compared to about 4 who 
will die even if they are 
screened.



Three out of 10 of German gynecologists 
answered:  250 fewer would die. 

(True answer: About one fewer woman 
would die.)

Gigerenzer, Gerd, et al. "Helping doctors and patients make sense of health statistics." Psychological science in the public interest 8.2 (2007): 
53-96.

“Early detection with mammography 
reduces the risk of dying from breast 
cancer by 25%.  Assume that 1,000 
women aged 40 and older participate 
regularly in screening. How many fewer 
would die of breast cancer?’’ 
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For every 100 patients on the 
regular treatment, about 49 
were still alive after one year.  
That number rose to about 69 
for those who had the 
immunotherapy.

Gandhi, Leena, et al. "Pembrolizumab plus chemotherapy in metastatic non–small-cell lung cancer." New England Journal of Medicine (2018).



The researchers also looked 
at how much the cancers in 
each group progressed.  With 
the regular treatment, 
patients lived an average of 
almost five months 
progression-free; for those 
who had the immunotherapy, 
that number rose to about 
eight months and three 
weeks. 



For every 100 patients getting 
regular treatment, about 49 were 
still alive after one year, 
compared to about 69 for those 
who had the immunotherapy.

With the regular treatment, 
patients lived an average of 
almost five months 
progression-free; for those 
who had the 
immunotherapy, that 
number rose to about eight 
months and three weeks. 

Gandhi, Leena, et al. "Pembrolizumab plus chemotherapy in metastatic non–small-cell lung cancer." New England Journal of Medicine (2018).



Framing
For every 100 patients on the 
regular treatment, about 49 
were still alive after one year.  
For those who had the 
immunotherapy, that number 
rose to about 69.

For every 100 patients on the 
regular treatment, about 51 
died within a year.  For those 
who had the immunotherapy, 
that number dropped to about 
31.



https://www.washingtonpost.com/news/capital-weather-gang/wp/2017/08/30/harvey-has-unloaded-24-5-
trillion-gallons-of-water-on-texas-and-louisiana/





About 4.6 billion years ago the earth was formed. 

About 541 million years ago, the Cambrian Period began.

About 252 million years ago the Permian Extinction occurred. 

The Cenozoic began about 66 million years ago and extends 
into the present.  

All recorded history lies within the Holocene, which began 
11,700 years ago.



If you were to lift your arms and spread them wide and hold 
them straight out to either side and think of the distance 
from fingertips to fingertips as representing the earth’s entire 
history, then you would have all the principal events in that 
hillside in the middle of the palm of one hand . . . Look at one 
hand with its line of life. The Cambrian begins in the wrist, 
and the Permian Extinction is at the outer end of the palm. All 
of the Cenozoic is in a fingerprint, and in a single stroke with 
a medium-grained nail file you could eradicate human history.

-- John McPhee
Annals of the Former World
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Spiegelhalter, David. "Risk and Uncertainty Communication." Annual Review of Statistics and Its Application 4 (2017): 31-60.

Three Types of Uncertainty
1st Order: Aleatory

• “Risk”
• Randomness
• Future
• Unknowable (to 

humans)

2nd Order: Epistemic

• “Confidence intervals”
• Uncertainty around 

results
• Lack of knowledge
• Need more information

3rd Order: Ontological

• “Ignorance”
• Unknown unknowns
• Need humility



in Trial

It’s not guaranteed that the vaccine will 
be 100 percent effective in the real 
world.

Right now, researchers’ best guess is 
that it will be at least 69 percent 
effective. That means that for every 100 
people who get the vaccine, at least 69 
of them will be fully protected against 
the virus. (It doesn’t mean that each 
person will be 69 percent protected.) 

Researchers will have a better estimate 
of the true efficacy after more studies. 
It seems certain, however, that the 
vaccine will be effective enough to 
contain large outbreaks. 

There are other important questions 
around the vaccine.  It could work well 
in the short term, for example, but its 
effectiveness might fade quickly, 
requiring more frequent vaccinations. 









“What do we know?”

“What are the facts that are in question?”

“And how confident are we in what we know?”





Strategies for numbers:

• Absolute risk reductions vs 
relative risk reductions

• Frequencies vs percentages
• “Human-sized” reference 

population vs too large or 
too small

• Keep denominators constant
• Human-centered analogies 

for large numbers
• The more physical and 

concrete, the better

Strategies for uncertainty:

• Don’t avoid it
• Acknowledge any uncertainty 

about the future, especially 
personal (aleatory)

• Gently include uncertainty 
about numbers, explain why, say 
how it will be resolved 
(epistemic)

• Mention open questions and 
unknown unknowns, with 
specificity (ontological)
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