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Translation	Bias

Caliskan, Aylin, Joanna J. Bryson, and Arvind Narayanan. "Semantics derived automatically from 
language corpora contain human-like biases." Science 356.6334 (2017): 183-186.



Gender	Bias

Kay, Matthew, Cynthia Matuszek, and Sean A. Munson. "Unequal representation and gender stereotypes in image search 
results for occupations." Proceedings of the 33rd Annual ACM Conference on Human Factors in Computing Systems. ACM, 
2015.
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New York Times, December 2016

“Israeli def min threatens nuclear retaliation presuming
pak role in Syria against Daesh,” the minister wrote on his
official Twitter account, using an Arabic acronym for the
Islamic State. “Israel forgets Pakistan is a Nuclear state
too.” — Khawaja M. Asif (@KhawajaMAsif) Dec. 23, 2016

Nuclear Fake News



“

Alberto Brandolini’s

Bullshit Asymmetry Principle

The amount of energy 
necessary to refute bullshit 
is an order of magnitude 
bigger than to produce it.”





“Instead of trying to combat each leak directly, 
the United States government should teach 
the public to tell when they are being 
manipulated. Via schools and 
nongovernmental organizations and public 
service campaigns, Americans should be 
taught the basic skills necessary to be savvy 
media consumers, from how to fact-check 
news articles to how pictures can lie.”

—Mark Galotti, (Dec. 2016) NY Times.
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• Remain vigilant for bullshit contaminating your information diet.

• Recognize said bullshit whenever and wherever you encounter.

• Figure out for yourself precisely why a particular bit of bullshit is bullshit.

• Provide a statistician or fellow scientist with a technical explanation of why a 

claim is bullshit.

• Provide your crystals-and-homeopathy aunt or causally racist uncle with an 

accessible and persuasive explanation of why a claim is bullshit.

Learning Objectives

We will be astonished if these skills do not turn out to be among the most useful 
and most broadly applicable of those that you acquire during the course of your 
college education.



1. Introduction to bullshit

2. Spotting bullshit

3. Causality

4. Statistical traps and trickery

5. Data Visualization

6. Big Data bullshit

7. Publication bias

8. Predatory publishing and scientific misconduct

9. Natural ecology of fake new and other bullshit

10. Refuting bullshit







Old School Bullshit

New School Bullshit



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

New School Bullshit



“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.”



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





Cesare Lombroso
Criminal Man (1876)
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“Unlike a human examiner/judge, a computer 
vision algorithm or classifier has absolutely no 
subjective baggages [sic], having no emotions, no 
biases whatsoever due to past experience, race, 
religion, political doctrine, gender, age, etc., no 
mental fatigue, no preconditioning of a bad sleep 
or meal. The automated inference on criminality 
eliminates the variable of meta-accuracy (the 
competence of the human judge/examiner) all 
together.”

—Wu & Zhang(2017)



“Unlike a human examiner/judge, a computer 
vision algorithm or classifier has absolutely no 
subjective baggages [sic], having no emotions, no 
biases whatsoever due to past experience, race, 
religion, political doctrine, gender, age, etc., no 
mental fatigue, no preconditioning of a bad sleep 
or meal. The automated inference on criminality 
eliminates the variable of meta-accuracy (the 
competence of the human judge/examiner) all 
together.”

—Wu & Zhang(2017)



Criminals	have	smaller	angle	θ,	larger	curvature	ρ than	non-criminals.



Criminal

Non-criminal

“Although the antithesis of criminals and non-criminals is 
very strong, conventionally-defined average faces of 
the two populations…appear hardly distinguishable...”



Extraordinary claims, 
require extraordinary evidence





Big Data (n) 

The idea that a sufficiently large 
pile of horseshit will, with 
probability one, somewhere 
contain a pony.

— Marc Lipsitch





Tips for spotting bullshit

If a claim seems too good to be true…

Beware of confirmation bias!

Multiple working hypotheses

Think about orders of magnitude

Beware of unfair comparisons



If a claim seems too good (or too bad) 
to be true, it probably is.





Overall, the results of the current study 
revealed more similarity in the letters 
written for male and female job 
candidates than differences....

Letters written for women included 
language that was just as positive and 
placed equivalent emphasis on ability, 
achievement, and research.”

“
T. Schmader, J. Whitehead, and V. Wysocki. (2008) A linguistic 
comparison of letters of recommendation for male and female 
chemistry and biochemistry job applications. Sex Roles 57: 509-514



The image my friend tweeted illustrates 
the hypothesis, not the results.

“standout” words “grindstone” words



Fresh

21 people 4 people

Conclusion: Fresh juice is sweeter!
p<0.01 (exact binomial test)

From Concentrate





Streaming video was hardly a thing in 2009! 
“

”



Trump	has	8x	as	
many	streaming	

viewers

Trump’s	
popularity	

Availability	of	
streaming	video



Effect

One	cause Another	cause



from When did charts become popular, at priceonomics.com







Philip Bump,	Washington	Post



Bloomberg’s	Business	Week



Method:	Reductio ad	absurdum

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



Tatem et	al.	(2004)	Nature	



fMRI is used to infer areas of unusually high
neuronal activity during specific tasks. 

Kim et al. 2010 PLOS One.



Problem: 
algorithms used 
to infer these 
patterns often 
generate high 
rates of false 
positives. 

Kim et al. 2010 PLOS One.



Consequence: many claims 
regarding localization of brain 
activity may be bullshit.

Wang et al. 2014 PLOS One.



How does one make a convincing 
argument of that this is a problem?

Wang et al. 2014 PLOS One.



This is where a dead salmon comes in.

CC0 Pixabay



The salmon was shown a series of 
photographs depicting human 
individuals in social situations with 
a specified emotional valence, 
either socially inclusive or socially 
exclusive. The salmon was asked to 
determine which emotion the 
individual in the photo must have 
been experiencing.”

“



Bennett et al . 2009



Either we have stumbled onto a 
rather amazing discovery in terms 
of post-mortem ichthyological
cognition, or there is something a 
bit off with regard to our 
uncorrected statistical approach. ”

“



Method:	Counterexample

If someone claims that A 
implies B, find a case in 
which A is true but B is not.



© Santa Fe Institute



Claim:	many	of	the	features	of	our	
immune	system	are	essential	for	
any	large,	long-lived	multicellular	
creature.



“What about trees?”

CC-BY-2.0
Wikimedia
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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
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