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https://xkcd.com/1163/
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Nuzzo, R. (2014). Scientific method: statistical errors. Nature News, 506(7487), 150.

"The p-value is the 
probability that a 

statistical result is not 

a coincidence."
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ü Know your audience

ü Ditch the jargon

✗ Don’t use too many numbers

✗ Be concrete

✗ Don’t equivocate

✗ Tell narratives of discovery

Science Communication Strategies
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We are unique. We need 
Human-Centered
Quantitative Communication.*

*Statistics Communication?

Data Communication?

Ergonomics of Statistics?
Name suggestions welcomed

- Risk communication in health behavior

- “Right to explanation” in algorithms and machine learning

- Communication component in the science of team science
- Journalism covering numbers, statistical uncertainty

- Statistics in the courtroom

- . . .
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Numbers

Evidence

Uncertainty

Expectation & Surprise
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“No one ever made a decision 

because of a number. 

They need a story.”

-- Daniel Kahneman

Anecdotes à Data à Stories?

Numbers
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Feigenson, L., Dehaene, S., & Spelke, E. (2004). Core 
systems of number. Trends in cognitive sciences, 8(7), 
307-314.

Numerosity on the Log Scale?
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Gigerenzer, G. (1998). Ecological intelligence: An 
adaptation for frequencies. In The evolution of mind (pp. 9-
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Royal flush 0.0000015 predicting ~ 19  coin flips 
Snake eyes 0.028 ~ 5

p = 0.05 4.3 
p = 0.001 10
Evidence for Higgs boson 25

Being struck by lightning     0.0000038 18
California Powerball win     0.0000000037 28

bits of “surprisal” = − log! p ≈ −
"#$ %

&.(

Can we take advantage 

of our internal log 

scale and love of 
natural numbers?
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Three out of 10 of German 
gynecologists answered:  
250 fewer women would die. 

(Reality: 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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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.

Gigerenzer, Gerd, et al. "Helping doctors and 
patients make sense of health statistics." 

Psychological science in the public interest 8.2 
(2007): 53-96.

Relative or Absolute Numbers?
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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 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.

Percentages or Natural Numbers?
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. . . 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.

. . . 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.

Big Denominators or 

Tribe-Sized Denominators?
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. . . 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.

. . . 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.

. . . for every 100 women who 

are not screened, about 0.5 

will die of breast cancer over 
15 years, compared to about 

0.4 who will die even if they 

are screened.
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Varying Denominator or Varying Numerator?

. . .  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. 

. . . 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.
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paragraph 17 of 23

paragraph 19 of 23

paragraph 1 of 23
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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 estimated survival at 12 months was 69.2 

percent in the group that received immunotherapy, 

and 49.4 percent in those who did not. paragraph 19 of 23

VS.
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The researchers also looked 

at how much the cancers in 

each group progressed. For 
every 100 patients on the 

regular treatment, about 50 

lived at least five months 

progression-free; for those 

on immunotherapy, that 
number rose to almost nine 

months.

Gandhi, Leena, et al. "Pembrolizumab plus 

chemotherapy in metastatic non–small-cell 

lung cancer." New England Journal of 

Medicine (2018).

After a median follow-up of 

10.5 months, those in the 

immunotherapy group were 
half as likely to die. The 

median overall survival was 

11.3 months in those who did 

not receive immunotherapy, 

whereas survival in the 
immunotherapy group was 

longer and the median has 

not yet been reached. paragraph 17 of 

23

VS.
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Open Questions:
Positive vs Negative 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.
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Gandhi, Leena, et al. "Pembrolizumab plus chemotherapy in metastatic non–small-cell lung cancer." New England Journal of Medicine (2018).

For every 100 

patients on the 

regular treatment, 
about 50 lived at 

least 5 months 

progression-free; 

for those on 

immunotherapy, 
that number rose 

to almost nine 

months.

Open Questions:
Where to slice?
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Evidence

Evidentiality in verb form:

Direct experience?
Inferred from experience?

Conjecture?

Hearsay?
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Jon Cohen, chief research officer at SurveyMonkey.
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Uncertainty
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Spiegelhalter, David. "Risk and Uncertainty Communication." Annual Review of Statistics and Its Application 4 (2017): 31-60.

A Taxonomy of Uncertainty

1st Order: Aleatory

• “Risk”

• What is random 
here?

• What is 
unknowable to us 
humans?

2nd Order: Epistemic

• “Confidence intervals”

• How uncertain are we 

about the parameters 
(or summaries or 
results)?

• What knowledge do 

we humans lack?

3rd Order: Ontological

• “Ignorance”

• What are the 
unknown 

unknowns?
• What do we need 

humility around?
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"There is a 95% chance that the 

true percentage of people 

supporting Romney is between 

44 and 50 percent."

-- "Understanding a 'credibility interval,'" AAPOR (2012)

“The researchers judge that based on their 
models, knowledge of other information, and this 

batch of data, the odds are 19-to-1 that the true 

proportion of Romney supporters is between 44 
and 50 percent.”

Fox, C. R., & Ülkümen, G. (2017). Comment on Løhre & Teigen (2016).“There is a 60% 
probability, but I am 70% certain: communicative consequences of external and internal 
expressions of uncertainty”. Thinking & Reasoning. Thinking & Reasoning, 23(4), 483-491.
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Paragraph 11 out of 24
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in Trial

Epistemic:

It’s not guaranteed that the vaccine 

will be 100 percent effective in the 

real world. Right now, researchers’ 

best guess at a comfortable level of 

confidence is that it will be at least 69 

percent effective. 

Aleatory:

If true, 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.) 

Ontological:
Researchers will have a better 

estimate of the true efficacy after 

more studies. It seems certain, 

however, that . . . 

There are other important 

questions around the vaccine.  For 

example . . . 
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“What do we know?”

“What are the facts in question?”
“How confident are we in what we know?”

“What are the open questions?”

“Is there a path for resolving these questions?”

“If I were [on the Senate intelligence committee], 

what should I be doing now?” 

© Regina Nuzzo Regina.Nuzzo@Gallaudet.edu 



Expectation & Surprise

”Organisms only learn when 
events violate their 

expectations.”

-- psychologists Robert Rescorla
and Allen Wagner (1972)

© Regina Nuzzo Regina.Nuzzo@Gallaudet.edu 



Context + New Evidence = Updated Knowledge

How much?

What does that mean in 
human-centered terms?

Compared to what?

What would I 
otherwise expect?
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Expectation + Surprise = Learning

Context + New Evidence = Updated Knowledge
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“Mirativity”:
Conveying prior expectations 

through language
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https://www.nytimes.com/interactive/2018/08/30/climate/how-much-hotter-is-your-hometown.html

http://www.pewresearch.org/quiz/news-statements-quiz/
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http://flowingdata.com/2015/09/23/years-you-have-left-to-live-probably/
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http://www.pewresearch.org/fact-tank/2018/09/06/are-you-in-the-american-

middle-class/
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Thank 
you!


