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We are inundated with information…



…and so much of it is bullshit.



The consequences are profound.
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And people don’t know who to trust.



The point of modern propaganda isn't only to misinform or push an agenda. It is 
to exhaust your critical thinking, to annihilate truth.”

— Garry Kasparov (2016)







whichfaceisreal.com
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The COVID pandemic 
upended all of our lives.
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Even in science.
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We began with scientific uncertainty
about a virus that was never in humans before December 2019.
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Into this 
uncertainty 
vacuum 
flow…



Organized 
disinformation 

campaigns



Dreadful preprints



Equally 
dreadful peer-
reviewed work



Fake studies   
&

astroturfing



Organized 
agnotogenesis



Sloppy 
reporting



The Viral ‘Study’ About Runners Spreading Coronavirus Is Not Actually a Study. Vice News



People who see 
a crisis as a 

career opportunity.



Cherry-picked 
anecdotes and
studies
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Numbers appear to carry authority.



They almost seem to carry 

divine authority.
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What can we do about it?
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Media Literacy







Mission: resist strategic misinformation, promote an 
informed society, and strengthen democratic discourse. 



http://callingbullshit.org





Algorithm

?
Data
Data
Data

Output

Even when you don’t know how an 
algorithm or statistical test works, you 
can spot bullshit by looking carefully 
at what goes in and what comes out.

Interpretation







New School BS

Old School BS



“Our collective mission is to refunctionalize
customer-driven solutions for leveraging 
underutilized portfolio opportunities.”

New School BS



“Our collective mission is to refunctionalize
customer-driven solutions for leveraging 
underutilized portfolio opportunities.”

“While short of  statistical significance after 
Bonferroni correction (p=0.13), our results 
underscore a clinically important effect size 
(relative odds of  survival at 5 years=1.2) that 
challenges the current therapeutic paradigm.”





𝑄 = 𝑆 × ! " #
$

𝑄 = 𝐴 + 𝑂 × 𝑆 −𝑊

𝑄 = $ 𝐴! + 𝑆!

Parameter Effect on Quality
Appropriateness Increase

Outcomes Increase
Service Increase
Waste Decrease



What are the units? 
Units of Outcomes and Service have to be the same 
to add them. 

Quality has to be in units of
!""#$"#%&'()(**

+&*'( × whatev.



Mathiness is bullshit

• Disregards logic and factual accuracy.

• Trades on the air of rigor conferred by mathematical 
equations.

• Aims to impress or persuade an audience, using 
algebraic shock-and-awe.



What is bullshit?



Bullshit involves language, statistical figures, 
data graphics, and other forms of presentation 
intended to impress, overwhelm, or persuade —
presented with a blatant disregard for truth, 
logical coherence, or what information is actually 
being conveyed. 
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“
Example: Sigmund Freud

So I gave my lecture yesterday. Despite a lack of 
preparation, I spoke quite well and without 
hesitation, which I ascribe to the cocaine I had 
taken beforehand. 

I told about my discoveries in brain anatomy, all 
very difficult things that the audience certainly 
didn’t understand, but all that matters is that they 
get the impression that I understand it.”

Intended to impress, 

overwhelm, or 

persuade…presented with a 

blatant disregard for…what 

information is actually being

conveyed.



Thinking about numbers

Units

Percentages

Unfair Comparisons

Mathiness

Orders of magnitude
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% % % %

1…10…100…
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Phone survey of 737 US beer drinkers
February 25-26th, 2020

• 38% of beer-drinking Americans would not buy Corona 
under any circumstances now. 

• Among those who said they usually drink Corona, only 
4% said they would stop drinking Corona, but 14% said 
they wouldn’t order Corona in a public venue

• 16% of beer drinking Americans were confused about 
whether Corona beer is related to the coronavirus
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Think about orders of magnitude
(Fermi Estimation)



<— hasn’t he suffered enough?



$70 million sounds like a lot of cash.

But how much is it in the context of the 
entire food stamp program? 



What fraction of Americans 
receive food stamps? 

1% 10% 100%
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How much does the average food 
stamp recipient receive annually? 

$10 0 $1,000 $10,000
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How many people are there in the 
United States?



How many people are there in the 
United States?

About 300,000,000



Thus total expenditures on the food 
stamp program (not counting 
administration costs) are about

300,000,000 × 0.1 × $1000 = 

$30,000,000,000 



The fraction lost to fraud is thus

$70,000,000 / $ 30,000,000,000 =

0.2% of expenditures

Typical losses in retail would be 
on the order of 1.5% to 3%. 







Of the 50 most shared research studies 
about health outcomes:

1/3 of journal articles 
misattribute causality 
based on correlative 
evidence

1/2 of news articles do 
so. 



Causality and Block Diagrams

Maybe smoking doesn’t cause cancer,
maybe cancer causes smoking! 



R. A. Fisher





Correlation and causation



Baldness COVID risk



Baldness COVID risk

Hypothesis: endocrine involvement in COVID pathogenesis



Wambier et al 2020  
J. Am. Acad. Dermat.



Forbes

Baldness COVID 
risk

Age



Selection bias occurs when the people 
who you sample differ systematically 
from the population at large, with 
respect to the question you are asking

Ignoring selection bias can produce misleading 
estimates about a population.
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Selection 
bias.
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“Murder accounted for 6.0% of 
deaths across the sample, but was 
the cause of 51% of deaths in rap 
musicians and…hip hop musicians, 
to date. This could be due to these 
genres’ strong associations with 
drug-related crime and gang 
culture.“

“It’s a cautionary tale to some 
degree. People who go into rap 
music or hip hop or punk, they’re in 
a much more occupational hazard 
profession compared to war. We 
don’t lose half our army in a battle.“

— Dianna Kenny in the 
Washington Post



Right Censoring.

It’s not that rap and hip-hop 
stars are more likely to die 
young. 

It’s that they haven’t yet had 
time to die old. 



Data visualization
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The Verge



Quartz qz.com





July 2 July 17



Via http://blog.heapanalytics.com/how-to-lie-with-data-visualization/





Hanlon’s razor

Never ascribe to malice what can be 
adequately explained by incompetence. 

Never ascribe to incompetence what 
could be an understandable mistake.
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Digital Civics and Ethics



Tatem et al. (2004) Nature 



Sir — A. J. Tatem and colleagues calculate that 
women may out-sprint men by the middle of the 
twenty-second century (Nature 431,525; 2004). 
They omit to mention, however, that (according to 
their analysis) a far more interesting race should 
occur in about 2636, when times of less than zero 
seconds will be recorded.

In the intervening 600 years, the authors may 
wish to address the obvious challenges raised for 
both time-keeping and the teaching of basic 
statistics.”

— Kenneth Rice

“

Kenneth Rice (2004) Nature 



Method: Reductio ad absurdum

Show that an argument’s methods or 
assumptions lead to ridiculous 
conclusions. 





We started with a novel virus and a massive uncertainty vacuum.
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We know the entire genomic and 
molecular structure of the virus

CDC; Wrapp et al. (2020)



We have used genomic epidemiology to trace 
its evolution and spread around the globe.

Nextstrain.org



We have 
developed 10 

COVID vaccines 
with more on 

the way.
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Science is
relentlessly
empirical.DATA
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Science requires huge volumes of careful data. 

“Humans in their natural state are not much disposed 
to pay attention to such trifles. But they love to win….

[Science] creates a dramatic contest in which the 
trifles acquire an unnatural luster, becoming, for their 
tactical worth, objects of fierce desire. [This] redirects 
great quantities of energy that might have gone to 
philosophical or other forms of argument into 
empirical testing.”

- Michael Strevens (2020)



Science has as a base a huge volume of largely 
agreed upon information with which to 

adjudicate disagreements.

At its foundation, science has a largely agreed-upon set of 
data and procedures used to adjudicate disagreements.
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Information is evaluated based not on 
conformity to common standards of 
evidence or correspondence to a common 
understanding of the world, but on whether 
it supports the tribe’s values and goals and is 
vouchsafed by tribal leaders. “Good for our 
side” and “true” begin to blur into one.”

“

—David Roberts, Vox

Tribal epistemology



Center for an Informed Public, Digital Forensic Research Lab, Graphika,
& Stanford Internet Observatory (2021). The Long Fuse: Misinformation
and the 2020 Election. Stanford Digital Repository: Election Integrity
Partnership. v1.2.0 (https://purl.stanford.edu/tr171zs0069)



Image: Hubble space telescope (cc) Image: Environmental Molecular Sciences Lab



Postman’s third law: At any given time, the chief source of 
bullshit with which you have to contend is yourself. 
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