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Quick inferences. 

Quick decisions. 

Quick actions.

Cognitive Heuristics



Quick inferences. 

Quick decisions. 

Quick actions.

Cognitive Biases









Lisa started playing tennis as a child.  

She has won several amateur tournaments.



Lisa started playing tennis as a child.  

She has won several amateur tournaments.

Lisa is a lawyer.

Lisa is a lawyer. 

She plays tennis on the 
weekends.
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Conjunction Fallacy 
(Story beats statistics)



Now what?



Nudging







Nudging = Only a workaround…



Debiasing





Cognitive aids







Principle of 
Charity

Veil of Ignorance

Reversal Test















(Meta-)Cognitive forcing





Statistical reasoning



?



Bayesian (epistemological) reasoning



Justified (true) belief.



Justified (true) belief.

1. Credence (degree of belief). 
2. Reasons.

Micro-intervention?



Micro-intervention?



1. How certain am I? 
2. Why? (do I believe what I believe)



Experiment



Design

• Pre-registered study. 
• 3 online experiments. 
• 3 x 500 participants. 

• Data analysis: 
x ~ Binom(θ, n) 
θ ~ Beta(1,1)



1. [control group] 
2. Mere stopping mechanism. 
3. Probability. 
4. Justification. 
5. Probability + Justification.

Interventions



Gambler’s 
fallacy

Base-rate 
fallacy

Conjunction 
fallacy



Results
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Take Home Messages



1) No easy way out! 

2) You can make things worse! 

3) Justification = best micro-intervention. 

4) Encouraging: This is as bad as it gets. 

5) Not a replacement for in-depth debiasing.



Thank you!

Marko Kovic 

marko.kovic@ars-cognitionis.ch 
+41 76 335 06 17 
www.ars-cognitionis.ch



John is flipping a coin (It’s a regular, fair coin.). He has flipped the coin four 
times - and each time, heads came up. John is about to flip the coin a fifth time. 

What do you think is about to happen on the fifth coin toss? 

[INTERVENTION] 

• Tails is more likely to come up than heads. 
• Tails is just as likely to come up as heads.

Experiment 1: Gambler’s fallacy



The local university has started using a computer program that detects plagiarism in student 
essays. The software has a false positive rate of 5%: It mistakes 5% of original, non-plagiarized 
essays for plagiarized ones. However, the software never fails to detect a truly plagiarized essay: 
All essays that are really plagiarized are detected - cheaters are always caught. Plagiarism at the 
university is not very common. On average, one out of a thousand students will commit 
plagiarism in their essays. The software has detected that an essay recently handed in by John, a 
university freshman, is plagiarized. 

What do you think is more likely? 

[INTERVENTION] 

• John has indeed committed plagiarism. 
• John is innocent and the result is a false positive.

Experiment 2: Base rate fallacy
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Lisa started playing tennis when she was seven years old. She has competed in 
several amateur tennis tournaments, and she even won twice. 

Which of the following descriptions do you think is more likely to be true for Lisa? 

[INTERVENTION] 

• Lisa is a lawyer. 
• Lisa is a lawyer. She play tennis on the weekends.

Experiment 3: Conjunction fallacy


