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                    Abstract
In this paper we discuss the new Tweety puzzle. The original Tweety puzzle was addressed by approaches in non-monotonic logic, which aim to adequately represent the Tweety case, namely that Tweety is a penguin and, thus, an exceptional bird, which cannot fly, although in general birds can fly. The new Tweety puzzle is intended as a challenge for probabilistic theories of epistemic states. In the first part of the paper we argue against monistic Bayesians, who assume that epistemic states can at any given time be adequately described by a single subjective probability function. We show that monistic Bayesians cannot provide an adequate solution to the new Tweety puzzle, because this requires one to refer to a frequency-based probability function. We conclude that monistic Bayesianism cannot be a fully adequate theory of epistemic states. In the second part we describe an empirical study, which provides support for the thesis that monistic Bayesianism is also inadequate as a descriptive theory of cognitive states. In the final part of the paper we criticize Bayesian approaches in cognitive science, insofar as their monistic tendency cannot adequately address the new Tweety puzzle. We, further, argue against monistic Bayesianism in cognitive science by means of a case study. In this case study we show that Oaksford and Chater’s (2007, 2008) model of conditional inference—contrary to the authors’ theoretical position—has to refer also to a frequency-based probability function.



                    
    


                    
                        
                            
                                
                                    
                                        
                                    
                                    
                                        This is a preview of subscription content, log in via an institution
                                    
                                    
                                        
                                     to check access.
                                

                            

                        

                        
                            
                                
                                    Access this article

                                    
                                        
                                            
                                                
                                                    Log in via an institution
                                                    
                                                        
                                                    
                                                
                                            

                                        
                                    
                                    
                                        
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                    

                                    
                                        Institutional subscriptions
                                            
                                                
                                            
                                        

                                    

                                

                            
                        

                        
                            
                        

                    

                    
                        
                    


                    
                        
                            
                                
        
            
                Similar content being viewed by others

                
                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Epistemic Logic and Epistemology
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2018
                                    

                                

                                
                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        A non-probabilist principle of higher-order reasoning
                                        
                                    

                                    
                                        Article
                                        
                                         09 October 2015
                                    

                                

                                William J. Talbott

                            
                        

                    
                        
                            
                                
                                    [image: ]

                                
                                
                                    
                                        Rule-Based Reasoners in Epistemic Logic
                                        
                                    

                                    
                                        Chapter
                                        
                                         © 2019
                                    

                                

                                
                            
                        

                    
                

            
        
            
        
    
                            
                        
                    

                    

                    

                    References
	Adams E. W. (1975) The logic of conditionals. D. Reidel Publishing Company, Dordrecht
Book 
    
                    Google Scholar 
                

	Anderson J. R. (1990) The adaptive character of thought. Lawrence Erlbaum Associates, Hillsdale

                    Google Scholar 
                

	Bacchus F. (1990) Representing and reasoning with probabilistic knowledge. The MIT Press, Cambridge, MA

                    Google Scholar 
                

	Bennett J. (2003) A philosophical guide to conditionals. Oxford University Press, Oxford
Book 
    
                    Google Scholar 
                

	Bovens L., Hartmann S. (2003) Bayesian epistemology. Oxford University Press, Oxford

                    Google Scholar 
                

	Brewka G. (1991) Nonmonotonic reasoning. Logical foundations of commonsense. Cambridge University Press, Cambridge

                    Google Scholar 
                

	Carnap R. (1962) Logical foundations of probability (2nd ed.). University of Chicago Press, Chicago

                    Google Scholar 
                

	Carnap R. (1971) Inductive logic and rational decisions. In: Carnap R., Jeffrey R. C. (eds) Studies in inductive logic and probability, Vol. I. University of California Press, Berkeley, pp 5–31

                    Google Scholar 
                

	Cevolani G., Crupi V., Festa R. (2011) Verisimilitude and belief change for conjunctive theories. Erkenntnis 75: 183–202
Article 
    
                    Google Scholar 
                

	Chater N., Manning C. D. (2006) Probabilistic models of language processing and acquisition. Trends in Cognitive Sciences 10: 335–344
Article 
    
                    Google Scholar 
                

	Chater N., Tenenbaum J. B., Yuille A. (2006a) Probabilistic models of cognition. Conceptual foundations. Trends in Cognitive Sciences 10: 287–291
Article 
    
                    Google Scholar 
                

	Chater N., Tenenbaum J. B., Yuille A. (2006b) Probabilistic models of cognition. Where next?. Trends in Cognitive Sciences 10: 292–293
Article 
    
                    Google Scholar 
                

	Crupi V., Fitelson B., Tentori K. (2008) Probability, confirmation, and the conjunction fallacy. Thinking & Reasoning 14: 182–199
Article 
    
                    Google Scholar 
                

	de Finetti, B. (1973). Foresight. Its logical laws, Its subjective sources. Reprinted In H. E. Kyburg & H. E. Smokler (Eds.), Studies in Subjective Probability, (pp. 93–158). New York: Wiley.

	Earman J. (1992) Bayes or bust? A critical examination of Bayesian confirmation theory. MIT Press, Cambridge, MA

                    Google Scholar 
                

	Evans J. S. (1982) The psychology of deductive reasoning. Routledge & Kegan Paul, London

                    Google Scholar 
                

	Evans J. S., Handley S. J., Over D. E. (2003) Conditionals and conditional probability. Journal of Experimental Psychology. Learning, Memory, and Cognition 29: 321–335
Article 
    
                    Google Scholar 
                

	Evans J. S., Over D. E. (2004) If. Oxford University Press, Oxford
Book 
    
                    Google Scholar 
                

	Evans, J. S., & Twyman-Musgrove, J. (1998). Conditional reasoning with inducements and advice. Cognition, 69, B11–B16.

	Geiger S. M., Oberauer K. (2007) Reasoning with conditionals. Does every counterexample count? It’s frequency that counts. Memory & Cognition 35: 2060–2074
Article 
    
                    Google Scholar 
                

	Gigerenzer G., Hoffrage U. (1995) How to improve Bayesian reasoning without instruction. Frequency formats. Psychological Review 102: 684–704
Article 
    
                    Google Scholar 
                

	Gillies D. (2000) Philosophical theories of probabilities. Routledge, London

                    Google Scholar 
                

	Griffiths T. L., Chater N., Kemp C., Perfors A., Tenenbaum J. B. (2010) Probabilistic models of cognition. Exploring representations and inductive biases. Trends in Cognitive Sciences 14: 357–364
Article 
    
                    Google Scholar 
                

	Griffiths T. L., Steyvers M., Tenenbaum J. B. (2007) Topics in semantic representation. Psychological Review 114: 211–244
Article 
    
                    Google Scholar 
                

	Hájek A. (2008) Arguments for—or against—probabilism?. British Journal for the Philosophy of Science 59: 793–819
Article 
    
                    Google Scholar 
                

	Hájek, A. (2012). Interpretations of probability. In E. N. Zalta (Ed.), The Stanford Encyclopedia of Philosophy. Retrieved from http://plato.stanford.edu/archives/sum2012/entries/probabilityinterpret/.

	Hawthorne J. (2005) Degree-of-belief and degree-of-support. Why Bayesians need both notions. Mind 114: 277–320
Article 
    
                    Google Scholar 
                

	Hertwig R., Gigerenzer G. (1999) The ‘Conjunction Fallacy’ revisited. How intelligent inferences look like reasoning errors. Journal of Behavioral Decision Making 12: 275–305
Article 
    
                    Google Scholar 
                

	Howson C., Urbach P. (2006) Scientific reasoning. The Bayesian approach (3rd ed). Open Court, Chicago

                    Google Scholar 
                

	Joyce J. M. (1998) A nonpragmatic vindication of probabilism. Philosophy of Science 65: 575–603
Article 
    
                    Google Scholar 
                

	Kemp C., Tenenbaum J. B. (2009) Structured statistical models of inductive reasoning. Psychological Review 116: 20–58
Article 
    
                    Google Scholar 
                

	Körding K. P., Wolpert D. M. (2006) Bayesian decision theory in sensorimotor control. Trends in Cognitive Sciences 10: 319–326
Article 
    
                    Google Scholar 
                

	Leslie S.-J. (2007) Generics and the structure of the mind. Philosophical Perspectives 21: 375–403
Article 
    
                    Google Scholar 
                

	Leslie S.-J. (2008) Generics. Cognition and acquisition. Philosophical Review 117: 1–47
Article 
    
                    Google Scholar 
                

	Lewis D. (1976) Probabilities of conditionals and conditional probabilities. The Philosophical Review 85: 297–315
Article 
    
                    Google Scholar 
                

	Lewis D. (1980) A subjectivist’s guide to objective chance. In: Jeffrey R. C. (ed) Studies in inductive logic and probability, Vol. 2. University of California Press, Berkeley, pp 263–293

                    Google Scholar 
                

	Markovits H., Forgues H. L., Brunet M.-L. (2010) Conditional reasoning, frequency of counterexamples, and the effect of response modality. Memory & Cognition 38: 485–492
Article 
    
                    Google Scholar 
                

	Marr D. (1982) Vision. W. H. Freeman, San Francisco

                    Google Scholar 
                

	McClelland J. L., Botvinick M. M., Noelle D. C., Plaut D. C., Rogers T. T., Seidenberg M. S. et al (2010) Letting structure emerge. Connectionist and dynamical systems approaches to cognition. Trends in Cognitive Sciences 14: 348–356
Article 
    
                    Google Scholar 
                

	McGee V. (1989) Conditional probabilities and compounds of conditionals. The Philosophical Review 98: 485–541
Article 
    
                    Google Scholar 
                

	Nickel B. (2009) Generics and the ways of normality. Linguistics and Philosophy 31: 629–648
Article 
    
                    Google Scholar 
                

	Oaksford M., Chater N. (2007) Bayesian rationality. The probabilistic approach to human reasoning. Oxford University Press, Oxford
Book 
    
                    Google Scholar 
                

	Oaksford M., Chater N. (2008) Probability logic and the modus ponens-modus tollens asymmetry in conditional inference. In: Chater N., Oaksford M. (eds) The probabilistic mind. Prospects for Bayesian cognitive science. Oxford University Press, Oxford, pp 97–120
Chapter 
    
                    Google Scholar 
                

	Oaksford M., Chater N. (2009) Précis of Bayesian rationality. The probabilistic approach to human reasoning. Behavioral and Brain Sciences 32: 69–120
Article 
    
                    Google Scholar 
                

	Oaksford M., Chater N., Larkin J. (2000) Probabilities and polarity biases in conditional inference. Journal of Experimental Psychology. Learning, Memory, and Cognition 26: 883–899
Article 
    
                    Google Scholar 
                

	Oberauer K., Wilhelm O. (2003) The meaning(s) of conditionals. Conditional probabilities, mental models, and personal utilities. Journal of Experimental Psychology. Learning, Memory, and Cognition 29: 680–693
Article 
    
                    Google Scholar 
                

	Pearl, J. (1988). Probabilistic reasoning in intelligent systems. Networks of plausible inference. San Francisco: Morgan Kaufmann Publishers. (Revised Second Printing)

	Reichenbach H. (1949) The theory of probability. University of California Press, Berkeley

                    Google Scholar 
                

	Reiter R. (1980) A logic for default reasoning. Artificial Intelligence 13: 81–132
Article 
    
                    Google Scholar 
                

	Rogers T. T., McClelland J. L. (2004) Semantic cognition. A parallel distributed processing approach. MIT Press, Cambridge, MA

                    Google Scholar 
                

	Schroyens W., Schaeken W. (2003) A critique of Oaksford, Chater, and Larkin’s (2000) conditional probability model of conditional reasoning. Journal of Experimental Psychology. Learning, Memory, and Cognition 29: 140–149
Article 
    
                    Google Scholar 
                

	Schurz G. (2001) What is ‘normal’? An evolution-theoretic foundation for normic laws and their relation to statistical normality. Philosophy of Science 68: 476–497
Article 
    
                    Google Scholar 
                

	Schurz G. (2005) Non-monotonic reasoning from an evolution-theoretic perspective. Ontic, logical and cognitive foundations. Synthese 146: 37–51
Article 
    
                    Google Scholar 
                

	Schurz G. (2011) Tweety, or why probabilism and even Bayesianism need objective and evidential probabilities. In: Dieks D., Gonzales W. J., Hartmann S., Stöltzner M., Weber M. (eds) Probabilities, laws, and structures. Springer, New York, pp 57–74

                    Google Scholar 
                

	Schurz G. (2012) Prototypes and their composition from an evolutionary point of view. In: Werning M., Hinzen W., Machery E. (eds) The Oxford handbook of compositionality (pp. 530–553). Oxford University Press, Oxford

                    Google Scholar 
                

	Steyvers M., Griffiths T. L., Dennis S. (2006) Probabilistic inference in human semantic memory. Trends in Cognitive Sciences 10: 327–334
Article 
    
                    Google Scholar 
                

	Strevens M. (2004) Bayesian confirmation theory. Inductive logic, or mere inductive framework?. Synthese 141: 365–379
Article 
    
                    Google Scholar 
                

	Talbott, W. (2008). Bayesian epistemology. In E. N. Zalta (Ed.), The Stanford Encyclopedia of Philosophy. Retrieved from http://plato.stanford.edu/entries/epistemology-bayesian/.

	Tenenbaum J. B., Griffiths T. L., Kemp C. (2006) Theory-based Bayesian models of inductive learning and reasoning. Trends in Cognitive Sciences 10: 309–318
Article 
    
                    Google Scholar 
                

	Tversky A., Kahneman D. (1983) Extensional versus intuitive reasoning. The conjunction fallacy in probability judgment. Psychological Review 90: 293–315
Article 
    
                    Google Scholar 
                

	Williamson J. (2010) In defence of objective Bayesianism. Oxford University Press, Oxford
Book 
    
                    Google Scholar 
                

	Xu F., Tenenbaum J. B. (2007) Word learning as Bayesian inference. Psychological Review 114: 245–272
Article 
    
                    Google Scholar 
                

	Yuille A., Kersten D. (2006) Vision as Bayesian inference. Analysis by synthesis?. Trends in Cognitive Sciences 10: 301–308
Article 
    
                    Google Scholar 
                


Download references




Author information
Authors and Affiliations
	Department of Philosophy, University of Duesseldorf, Universitaetsstr. 1, 40225, Duesseldorf, Germany
Matthias Unterhuber & Gerhard Schurz


Authors	Matthias UnterhuberView author publications
You can also search for this author in
                        PubMed Google Scholar



	Gerhard SchurzView author publications
You can also search for this author in
                        PubMed Google Scholar





Corresponding author
Correspondence to
                Matthias Unterhuber.


Rights and permissions
Reprints and permissions


About this article
Cite this article
Unterhuber, M., Schurz, G. The new Tweety puzzle: arguments against monistic Bayesian approaches in epistemology and cognitive science.
                    Synthese 190, 1407–1435 (2013). https://doi.org/10.1007/s11229-012-0159-y
Download citation
	Received: 30 December 2011

	Accepted: 13 July 2012

	Published: 07 August 2012

	Issue Date: May 2013

	DOI: https://doi.org/10.1007/s11229-012-0159-y


Share this article
Anyone you share the following link with will be able to read this content:
Get shareable linkSorry, a shareable link is not currently available for this article.


Copy to clipboard

                            Provided by the Springer Nature SharedIt content-sharing initiative
                        


Keywords
	New Tweety puzzle
	Probability
	Frequency
	Probabilism
	Monistic Bayesianism
	Objective Bayesianism
	Bayesian rationality
	Oaksford and Chater
	Conditional inference
	MP-MT asymmetry
	Cognitive science








                    
                

            

            
                
                    

                    
                        
                            
    

                        

                    

                    
                        
                    


                    
                        
                            
                                
                            

                            
                                
                                    
                                        Access this article


                                        
                                            
                                                
                                                    
                                                        Log in via an institution
                                                        
                                                            
                                                        
                                                    
                                                

                                            
                                        

                                        
                                            
 
 
  
   
    
     
     
      Buy article PDF USD 39.95
     

    

    Price excludes VAT (USA)

     Tax calculation will be finalised during checkout.

    Instant access to the full article PDF.

   

  

  
 

 
  
   
    Rent this article via DeepDyve
     
      
     

   

  

  
 


                                        

                                        
                                            Institutional subscriptions
                                                
                                                    
                                                
                                            

                                        

                                    

                                
                            

                            
                                
    
        Advertisement

        
        

    






                            

                            

                            

                        

                    

                
            

        

    
    
    


    
        
            Search

            
                
                    
                        Search by keyword or author
                        
                            
                            
                                
                                    
                                
                                Search
                            
                        

                    

                
            

        

    



    
        Navigation

        	
                    
                        Find a journal
                    
                
	
                    
                        Publish with us
                    
                
	
                    
                        Track your research
                    
                


    


    
	
		
			
			
	
		
			
			
				Discover content

					Journals A-Z
	Books A-Z


			

			
			
				Publish with us

					Publish your research
	Open access publishing


			

			
			
				Products and services

					Our products
	Librarians
	Societies
	Partners and advertisers


			

			
			
				Our imprints

					Springer
	Nature Portfolio
	BMC
	Palgrave Macmillan
	Apress


			

			
		

	



		
		
		
	
		
				
						
						
							Your privacy choices/Manage cookies
						
					
	
						
							Your US state privacy rights
						
						
					
	
						
							Accessibility statement
						
						
					
	
						
							Terms and conditions
						
						
					
	
						
							Privacy policy
						
						
					
	
						
							Help and support
						
						
					


		
	
	
		
			
				
					
					44.200.190.194
				

				Not affiliated

			

		
	
	
		
			[image: Springer Nature]
		
	
	© 2024 Springer Nature




	






    