
An examination of the frequentist hypothesis 

in cases of multi-cue Bayesian reasoning 
 

Introduction 
    A tumultuous debate within judgment and 

decision making involves the “rationality” of 

humans.  Some researchers have determined that 

humans rely on limited heuristics and thus tend to 

make irrational decisions (Kahneman & Tversky, 1972, 

1973). Other researchers have concluded that 

humans are “ecologically rational”, often making 

well-informed decisions when information is 

presented in a format which the human mind 

evolved to understand (Cosmides & Tooby, 1996; Gigerenzer 

& Hoffrage, 1995).   

    One example of the ecological rationality 

approach is the frequentist hypothesis used to 

explain performance on Bayesian reasoning* 

tasks (Cosmides & Tooby, 1996).  The frequentist 

hypothesis suggests that humans can rationally 

integrate information and behave as intuitive 

statisticians when inputs are in an evolutionarily 

typical format (i.e., naturally sampled frequencies).  

A logical extension of this hypothesis is that 

the frequency effect should be robust to 

increases in difficulty (e.g., number of cues 

used to determine a posterior probability).  To 

test this hypothesis, a series of three studies were 

conducted using different mediums of 

presentation. 
•Bayesian reasoning is the integration of new information with a base rate to 

obtain a new, revised estimate  (sometimes called the posterior probability) 

 

Methods 
In each experiment two versions (frequency and 

probability) of three problems (1, 2, and 3 cues) 

were created. For each experiment, the number 

format manipulation was between-subjects and 

participants received all three problems using an 

increasing number of cues. 
 

Experiment One 
• Mechanical Turk (Non-KSU Students) 
• Males (n=50), Females (n=27); Age (M = 32.88, SD = 11.27)

  

Experiment Two 
• Online Survey (KSU Students) 
• Males (n=30), Females (n=61); Age (M = 18.76, SD = 1.15)   

 

Experiment Three 
• Paper/Pencil Survey (KSU Students) 
• Males (n=48), Females (n=49); Age (M = 18.96, SD = 1.32) 
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Results 
 

Experiment One 
1 Cue:  χ2 (1, N = 77) = 9.43, p = .002, ф = .35 

2 Cues: χ2 (1, N = 77) = 10.63, p = .001, ф = .37 

3 Cues: χ2 (1, N = 77) = 7.80, p = .005, ф = .32 
 

Experiment Two 
1 Cue: χ2 (1, N = 91) = 1.03, p = .309, ф = .11 

2 Cues: χ2 (1, N = 91) = 1.09, p = .296, ф = .11 

3 Cues: χ2 (1, N = 91) = 1.98, p = .160, ф = .15 
 

Experiment Three 

1 Cue: χ2 (1, N = 97) = 4.77, p = .029, ф = .22 

2 Cues: χ2 (1, N = 97) = 4.09, p = .043, ф = .21 

3 Cues: χ2 (1, N = 97) = 7.39, p = .007, ф = .28 
 

Conclusions 
     The frequency effect in Bayesian reasoning 

is robust, even as the problems become more 

complex (i.e., using multiple cues).  This 

robustness is predicted by the frequentist 

hypothesis; if the human mind is truly designed 

to understand frequency information obtained 

in a natural sampling framework then the 

resulting performance (i.e., the frequency 

effect) should be robust to increases in the 

number of cues presented in Bayesian 

reasoning tasks.  

     Although Study Two did not find statistical 

significance, Studies One and Three found 

significant frequency effects for all three 

Bayesian reasoning problems, even the three 

cue problem. Performance on Bayesian 

reasoning problems is generally low in college 

students, but there is a consistent finding of a 

frequency effect that is robust across two and 

three cue Bayesian reasoning problems.   

     Further work can include additional 

manipulations to improve overall performance 

(e.g., incentives for performance, pictorial 

aids).   
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