
Wisdom of the Crowd Within: 
Sampling in human cognition 

Ed Vul, Hal Pashler, Kevin Smith 
Dept. Psychology 

UC San Diego 



Wisdom of crowds 
Vox Populi (Galton, 1907) 
How much does an ox weigh? 

Median: 1198 lbs 
(Mean even more accurate) 
Answer: 1207 lbs 
(Average error: 40 lbs) 

Wisdom of crowds from averaging independent samples 



Independent samples  
from one person? 

Cognition as Bayesian 
inference, but how do 
we compute Bayesian 

solution? 

People may be approximating inference by sampling,  
using only a few samples per decision 

By sampling? 

(Vul, Goodman, Griffiths, & Tenenbaum, 2009) 

Ac#on	  cost	  rela#ve	  	  
to	  sample	  cost	  



Independent sampling in  
spatiotemporal attention 

(Vul, Hanus, & Kanwisher, 2008; Vul & Rich, 2010) 

Perceived features correspond to independent samples 



Variance and real-world 
uncertainty 

Data from Griffiths and Tenenbaum (2006) 

Across-subject vs. within-subject variance? 



Guessing value of goods 

Empirical Mean Log($ value) 
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Uncertainty and variance 

Empirical SD Log($ value) 
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) Across subjects (r = 0.67*) 
Within subjects (r = 0.55*) 

Variance of guesses scales with objective variance 
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Wisdom of the crowd within? 

Is there a benefit of averaging guesses from one individual? 
Is there a “crowd” within? 

 If subjects make guesses 
by sampling, multiple 
guesses from one person 
should behave like 
multiple guesses from 
different people. 



Knowledge about the world 

•  What percent of the world’s airports are in the 
United States? 
 

•  Saudi Arabia consumes what percentage of the 
oil it produces? 
 

•  What percentage of the world’s countries have 
a higher life expectancy than the United 
States? 



Knowledge about the world 

•  What percent of the world’s airports are in the 
United States?  
(30.3) 

•  Saudi Arabia consumes what percentage of the 
oil it produces?  
(18.9) 

•  What percentage of the world’s countries have 
a higher life expectancy than the United 
States?  
(20.3) 



“Crowd within” experiment 

•  Ask for a guess for 8 questions. 

•  (Unexpectedly) ask for another guess about 
each question. 
–  Immediately 
– Delayed (3 weeks) 

•  Is there a benefit of averaging guesses from 
one person? 



A crowd within 

From different people 
From the same person 
(immediate) 
From the same person 
(3wk delay) 

Vul & Pashler (2008) 

(somewhat) Independent error between guesses 



A benefit of forgetting? 

“Crowd within” is wiser when people can’t retain samples 



•  Decisions based on (somewhat) independent 
samples: 

•  Thus, averaging guesses from one person 
yields a benefit: 
the wisdom of a “crowd within”. 

•  However, when possible, people use the same 
samples for multiple guesses: 
The crowd is wiser than the “crowd within” 

Thank you. 


