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THE HISTORY OF SMOKING

1800 1850 1900 1950 2000

4.
4

4.
6

4.
8

5.
0

5.
2

5.
4

Year

S
en

tim
en

t o
f l

an
gu

ag
e 

ar
ou

nd
 's

m
ok

in
g'

1e
-0
6

3e
-0
6

5e
-0
6

7e
-0
6

Fr
eq
ue
nc
y



TOPIC ENTROPY IN LANGUAGE IS GROWING



INFORMATION AND THE ATTENTION ECONOMY

➤ “A wealth of information creates a poverty of attention.” 
Herbert Simon 

➤ This affects our cognitive ecology because it influences what 
we pay attention to. 

➤ Birds in more complex environments choose fewer food 
sources (Dukas & Ellner, 1993)



LANGUAGE MARKETS

➤ When more people talk, you can expect stupider things to get 
said (and repeated) 

➤ This changes language
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THIS IS AFFECTING THE WAY WE COMMUNICATE



CLICK-COORDINATED ECONOMIES

➤ The signal and receiver are co-evolving 

➤ We’re learning to better attend to the signal at the same time 
as the signal is learning to better distract us

WE’RE LEARNING TO BETTER 
ATTEND TO THE SIGNAL 

BUT THE NOISE IS LEARNING 
TO BETTER DISTRACT US



COMPLEX ENVIRONMENTS—WHAT’S THE PROBLEM?

➤ Motivated reasoning 

➤ Risk amplification 

➤ Superstition 

➤ Herding



MOTIVATED REASONING—THE BIG PROBLEM WITH INFORMATION

➤ Information tends to amplify your biases 

➤ With more evidence, people become more confident in their 
initial position, even when the evidence is  neutral 

➤ Climate change (Corner et al., 2012), capital punishment 
(Leeper et al., 1979), legal proceedings (Westen et al., 2004), 
scientific evidence (Munro & Ditty, 2011), politics (Munro et 
al., 2002),…



Corner et al., 2012



SOCIAL RISK AMPLIFICATION

➤ Humans distort information by communicating it. 

➤ Hazards interact with human biases to amplify public hysteria

Moussaid et al., 2015 Jagiello & Hills



TEST YOUR INTUITION ON CHOICE COMPLEXITY AND RISK

Suppose you are considering going on a diet.  The 
chances you will experience a good outcome on this 
diet at any one time is 1 in 10. You try the diet.  What 
are the chances you have a good experience with this 

diet? 

Now suppose you try 10 diets like this one? 

What are the chances you will have a good experience 
with at least one of these diets?

Suppose you ask 10 people about the first diet?



A FRUIT FLY FOR 
STUDYING RISK TAKING
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DECISIONS FROM EXPERIENCE PARADIGM

➤ Hertwig et al., 2004 

➤ The main result: people underweight rare events when they 
sample from two options and one is risky.  They are risk 
averse. 

➤ Financial crisis, living next to volcanoes, 100 year floods, 
climate change, perceived risk of terrorism in Tel Aviv vs. U.S. 

➤ What happens if you increase the number of alternatives?



CHOICE PROLIFERATION

Hills et al., 2013; Noguchi & Hills, 2015



RISK SEEKING GOES UP WITH THE NUMBER OF ALTERNATIVES
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RISK SEEKING INCREASES WITH THE NUMBER OF ALTERNATIVES

➤ Sampling over CEOs— 

➤ Selecting investments—as the choice set increases, the best 
alternatives become riskier

2200 firms, randomly select m firms, calculate average return, choose company with 
highest average return on assets, then compute the standard deviation of return 



SUPERSTITION



SUPERSTITION



SUPERSTITION



SUPERSTITION

Warner, Noguchi, &Hills, in prep



SUPERSTITION INCREASES WITH THE NUMBER OF ALTERNATIVES (ROWS)

Warner, Noguchi, &Hills, in prep



OVERFITTING IS SUPERSTITION—GOOGLE FLU



THE PARABLE OF GOOGLE FLU (LAZER ET AL., 2014)

➤ Big data hubris: the assumption that more data is a 
substitute for professional understanding of the issues 

➤ If you have enough data, you start to hallucinate 

➤ Algorithm Dynamics: the data isn’t always being generated 
by the same process (data quality!) 

➤ black box trading, high-frequency trading



HERDING

➤ When you don’t know what to do, the best thing to do is 
follow everyone else. 

➤ Social media makes what everyone else is doing more salient 

Sagalnik, Dodds, & Watts



COMPLEX ENVIRONMENTS—WHAT’S THE PROBLEM?

➤ Motivated reasoning 

➤ Risk seeking 

➤ Superstition 

➤ Herding 

➤ ALGORITHMS CAN HELP… 

➤ Unfortunately all of the above biases affect algorithms too



SOMETIMES, DESPITE APPEARANCES, YOU HAVE THE WRONG DATA

: NATE SILVER—538



MACHINE LEARNING APPLIED TO ORDINARY LANGUAGE

➤ Gender bias 

➤ Race bias (Bertrand & 
Mullainathan, 2004)

Caliskan et al., 2017

PICKS UP STANDARD PREJUDICES



PEOPLE WILL TRUST ROBOT ADVISORS IF THEY CAN EXPLAIN THEMSELVES

➤ People are more likely to choose options when they have 
reasons for doing so. 

➤ People want narratives for doing things (Mercier & Sperber, 
2011); they need reasons to justify actions.



TO MAKE BETTER DECISIONS WE NEED TO…

➤ Anticipate overfitting/superstition 

➤ Anticipate risk amplification 

➤ Anticipate behavioral barriers to uptake 

➤ cystic fibrosis, antibiotic medication adherence 

➤ and provide narratives(that we test) 

➤ Understand human belief patterns don’t scale to big data; you’ll 
find something! Think continuously, not categorically.  

➤ “Okay, it works, but how much should you care?” 

➤ “How reliable is it?” test it in another domain 

➤ Does my algorithm have a mental health problem?
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