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Over the years several non-equivalent probabilistic measures of coherence have been discussed in the philosophical literature. In this paper we examine these measures with respect to their empirical adequacy. Using test cases from the coherence literature as vignettes for psychological experiments we investigate whether the measures can predict the subjective coherence assessments of the participants. It turns out that the participants’ coherence assessments are best described by Roche’s (Insights from philosophy, jurisprudence and artificial intelligence, 2013) coherence measure based on Douven and Meijs’ (Synthese 156:405–425, 2007) average mutual support approach and the conditional probability.
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	We excluded the Siebel and Schippers’ inconsistent testimony case from all analyses because most measures have undefined function values in this test case (see Appendix 2).


	Six participants did not answer the questionnaire prior to the lab study and were therefore excluded from this analysis.
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Appendices
Appendix 1: Test cases
1.1 Akiba’s (2000) Die case
Imagine rolling a fair die and consider the following three statements:
	
                        
                                       \(S_1:\) The die comes up 2.

                      
	
                        
                                       \(S_2:\) The die comes up 2 or 4.

                      
	
                        
                                       \(S_3:\) The die comes up 2 or 4 or 6.

                      

Which pair of statements fits together better. Statement 1 and 2 or statement 1 and 3?
1.2 Bovens and Hartmann’s (2003) tweety case

                              	
                        Situation 1:
                        
                          Consider a population of 100 animals. 50 out of 100 animals are birds and 50 out of 100 animals cannot fly. Among these 100 animals there is exactly one animal that is a bird and cannot fly. Randomly pick one animal and consider the following two statements:
	
                                
                                                    \(S_1:\) The picked animal is a bird.

                              
	
                                
                                                    \(S_2:\) The picked animal cannot fly.

                              


                                       
                        
                      
	
                        Situation 2:
                        
                          Consider a population of 100 animals. 50 out of 100 animals are birds and 50 out of 100 animals cannot fly. Among these 100 animals there is exactly one penguin and therefore a bird that cannot fly. Randomly pick one animal and consider the following three statements:
	
                                
                                                    \(S_1:\) The picked animal is a bird.

                              
	
                                
                                                    \(S_2:\) The picked animal cannot fly.

                              
	
                                
                                                    \(S_3:\) The picked animal is a penguin.

                              


                                       
                        
                      

In which of the two situations do the respective sets of statements fit together better?
1.3 Bovens and Hartmann’s (2003) Tokyo murder case
Imagine that a murder has occurred in Toyko and the corpse is still to be found. In order to search more efficiently the map of Tokyo is separated into 100 equally-sized where the probability of finding the corpse is the same for each square. Now, 5 pairs of equally reliable and independent witnesses give the following statements as witness reports:
	
                        Pair 1: 
	
                              
                                                \(S_1:\) The corpse is in squares 50 to 60.

                            
	
                              
                                                \(S_2:\) The corpse is in squares 51 to 61.

                            


                                    
                      
	
                        Pair 2: 
	
                              
                                                \(S_1:\) The corpse is in squares 22 to 55.

                            
	
                              
                                                \(S_2:\) The corpse is in squares 55 to 90.

                            


                                    
                      
	
                        Pair 3: 
	
                              
                                                \(S_1:\) The corpse is in squares 20 to 61.

                            
	
                              
                                                \(S_2:\) The corpse is in squares 50 to 91.

                            


                                    
                      
	
                        Pair 4: 
	
                              
                                                \(S_1:\) The corpse is in squares 41 to 60.

                            
	
                              
                                                \(S_2:\) The corpse is in squares 51 to 70.

                            


                                    
                      
	
                        Pair 5: 
	
                              
                                                \(S_1:\) The corpse is in squares 39 to 61.

                            
	
                              
                                                \(S_2:\) The corpse is in squares 50 to 72.

                            


                                    
                      

Which pair of statements fits together best, which worst? Can you give and ordering where the first pair is the best and the last pair the worst?
1.4 Glass’ (2005) Dodecahedron case

                              	
                        Situation 1: You are rolling a fair die.

                      
	
                        Situation 2: You are rolling a fair dodecahedron.

                      

Now consider the following two statements:
	
                        
                                       \(S_1:\) The result will be 2.

                      
	
                        
                                       \(S_2:\) The result will be 2 or 4.

                      

In which of the two situation do these two statements fit together better?
1.5 Meijs’ (2005) Samurai case

                              	
                        Situation 1:
                        
                          There are 10,000,000 suspects in a murder case. 1059 of them are Japanese and also 1059 own a samurai sword such that in total there are 9 suspects who are Japanese and own a samurai sword at the same time.

                        
                      
	
                        Situation 2:
                        
                          There are 100 suspects in a murder case. 10 of them are Japanese and also 10 own a samurai sword such that in total there are 9 suspects who are Japanese and own a samurai sword at the same time.

                        
                      

Now consider the following two statements:
	
                        
                                       \(S_1:\) The murderer is Japanese.

                      
	
                        
                                       \(S_2:\) The murderer owns a samurai sword.

                      

In which of the two situations do the two statements fit together better?
1.6 Meijs’ (2006) Albino rabbit case

                              	
                        Situation 1:
                        
                          There are 102 rabbits on the first island. 101 out of these 102 rabbits are grey. Also, 101 out of 102 rabbits have two ears. In total there are 100 out of 102 rabbits which are grey and have two ears at the same time. Consequently, there is exactly one rabbit which is grey but does not have two ears and exactly one rabbits which is not grey but has two ears.

                        
                      
	
                        Situation 2:
                        
                          There are 102 rabbits on the second island, too. 100 out of these 102 rabbits are grey. Also, 100 out of 102 rabbits have two ears. In total there are 100 out of 102 rabbits which are grey and have two ears at the same time. Consequently, every grey rabbit has two ears and every rabbit that has two ears is also grey.

                        
                      

Now, randomly pick one rabbit and consider the following two statements:
	
                        
                                       \(S_1:\) The rabbit is grey.

                      
	
                        
                                       \(S_2:\) The rabbits has two ears.

                      

In which of the two situations do these two statements fit together better?
1.7 Meijs and Douven’s (2007) plane lottery case
Imagine the following lottery. The chances are 4 / 100 for flying to the North pole, 49 / 100 for flying to the South pole and 47 / 100 for flying to New Zealand. The probability for seeing a penguin at the North pole is 0, at the South pole it is 10 / 49 and in New Zealand it is 1 / 47. Now consider the following two situations in which when having landed one is confronted with two statements.
	
                        Situation 1: 
	
                              
                                                \(S_1:\) You are landing at the North pole.

                            
	
                              
                                                \(S_2:\) The animal you see is a penguin.

                            


                                    
                      
	
                        Situation 2: 
	
                              
                                                \(S_1:\) You are landing at the South pole.

                            
	
                              
                                                \(S_2:\) The animal you see is a penguin.

                            


                                    
                      

In which of the two situations do the respective statements fit together better?
1.8 Schippers and Siebel’s (2015) inconsistent testimony case
Imagine there are 8 suspects for a robbery. It is certain that exactly one of them is the robber. Consider the following two situations in which two independent and equally reliable witnesses give statements about the robber:
	
                        Situation 1: 
	
                              
                                                \(S_1:\) The robbery was committed by suspect 1 or 2.

                            
	
                              
                                                \(S_2:\) The robbery was committed by suspect 2 or 3.

                            
	
                              
                                                \(S_3:\) The robbery was committed by suspect 1 or 3.

                            


                                    
                      
	
                        Situation 2: 
	
                              
                                                \(S_1:\) The robbery was committed by suspect 1 or 2.

                            
	
                              
                                                \(S_2:\) The robbery was committed by suspect 3 or 4.

                            
	
                              
                                                \(S_3:\) The robbery was committed by suspect 5 or 6.

                            


                                    
                      

In which of these two situations do the respective sets of statements fit together better?
1.9 Schupbach’s (2011) Robber case
Imagine there are 10 suspects for a robbery. It is certain that exactly one of them is the robber. Consider the following two situations in which two independent and equally reliable witnesses make give statements about the robber:
	
                        Situation 1: 
	
                              
                                                \(S_1:\) The robbery was committed by suspect 1 or 2 or 3.

                            
	
                              
                                                \(S_2:\) The robbery was committed by suspect 1 or 2 or 4.

                            
	
                              
                                                \(S_3:\) The robbery was committed by suspect 1 or 3 or 4.

                            


                                    
                      
	
                        Situation 2: 
	
                              
                                                \(S_1:\) The robbery was committed by suspect 1 or 2 or 3.

                            
	
                              
                                                \(S_2:\) The robbery was committed by suspect 1 or 4 or 5.

                            
	
                              
                                                \(S_3:\) The robbery was committed by suspect 1 or 6 or 7.

                            


                                    
                      

In which of these two situations do the respective sets of statements fit together better?
1.10 Siebel’s (2004) pickpocketing robber case
Imagine the following situation. There are 10 equally likely suspects for a murder. 8 out of 10 have committed a pickpocketing before, 8 out of 10 have committed a robbery and in total 6 out of 10 have committed a pickpocketing and a robbery. Now consider the following two statements:
	
                        
                                       \(S_1:\) The murderer has committed a robbery.

                      
	
                        
                                       \(S_2:\) The murderer has committed a pickpocketing.

                      

Do these two statements fit together or not?
Appendix 2: Test case results
See Table 2. 
Table 2 Summary of the resultsFull size table
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