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Introduction  

Across a variety of settings, human judges are often replaced or 
‘bootstrapped’ by decision-making models (in our examples, equations) 
in order to increase the accuracy of important - and often ambiguous – 
decisions  

 

-> to save lives in medical science  
-> to improve students’ learning in education science  

•  Is it worthwhile to invest in developing such decision-making models, or 
is it just a waste of time? 

•  And how can we most precisely evaluate the success of bootstrapping 
models?  
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Paul E. Meehl 

Quan%ta%ve	review	of	bootstrapping	models	(1954)									
•  Sta%s%cal	vs.	clinical	predic%ons	
•  Frequency	coun%ng	(box-score	approach) 
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Recent reviews 
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Recent reviews 
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Missing: 
•  No comparison between decision domains 
•  No comparison within domains between experts vs. novices 
•  No comparison according to evaluation criteria 
Methodological: 
•  No review at the individual level (ecological fallacy, Robinson,1950) 
•  No psychometric meta-analytical evaluation (see Kuncel et al., 2013)  



Research questions 

•  Does the success of bootstrapping models vary across decision domains 
(e.g., medical versus business decisions)? 

•  Does the success of bootstrapping models vary within domains between 
expert and novice decision makers? 

•  Does the success of bootstrapping models vary according to the type of 
criterion for a „successful decision“ (objective, subjective, or based on a 
test score)? 
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Success of bootstrapping models within the lens 
model approach 

Δ =GRe − ra

7 

Model 
Judgment accuracy of human judge(s) 

Success of bootstrapping model 
•  Yes, if the value is positive  
•  No, if the value is negative  
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Studies included in the meta-analysis (medical science) 



Database 

10 

•  35 studies (52 tasks)  
•  1,110 bootstrapping models 
•  532 experts versus 578 novices 
•  Five different decision domains (e.g., medical versus educational decisions) 
•  Individual-level data: 365 individual bootstrapping models across 28 tasks 
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The 365 expert models in 28 different tasks 
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Human judges are more accurate 

The success of bootstrapping 
models 
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Individual level (to prevent any aggregation bias) 
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10 tasks 
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Success of bootstrapping models Human judges are more accurate 
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Forest plots of the sucess of bootstrapping models  
organized by decision domain and decision making 
expertise 

42 tasks 

More than 80% of the tasks 
(42 of the 52 tasks) were 
associate with a positive 
value. 
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Results of the bare-bones meta-analysis of the success  
bootstrapping organized by the type of evaluation criterion 
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The success of bootstrapping according to bare-bones  
(in brackets) and psychometrically-corrected lens model 
indices 



Conclusions 

•  Models are more accurate than both novice and 
expert human judges. 

•  The success of bootstrapping models is 
underestimated (without a psychometric meta-
analytic evaluation). 

•  But, we only evaluated linear models, although non-
linear models are more user-friendly (Katsikopoulos, 
Machery, Pachur, & Wallin, 2008)  
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Thank you 

Also on behalf of Professor Wittmann 
 

esther.kaufmann@gmx.ch 

wittmann@xi.psychologie.uni-mannheim.de 
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