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Zusammenfassung


Menschliches Zusammenleben erfordert die Fähigkeit sich in andere hineinzuversetzen, Kompromisse zu schließen und gemeinsame Normen und Werte zu entwickeln. Autismus und Schizophrenien stellen schwere psychische Erkrankungen dar, die sich auch in erheblichen Schwierigkeiten in der sozialen Interaktion und der Verletzung von Regeln und Konventionen manifestieren. Spieltheoretische Szenarien ermöglichen es, diese Aspekte experimentell zu untersuchen und Schlussfolgerungen über Gemeinsamkeiten und Unterschiede der beiden Störungsbilder auf Verhaltensebene zu ziehen. Funktionell-bildgebende Verfahren bieten die Möglichkeit die zugrunde liegenden neuronalen Mechanismen aufzuklären. Die vorliegende Übersichtsarbeit stellt einige spieltheoretische Modelle zum Verständnis von Altruismus und sozialen Normen in ihren evolutionsbiologischen und ontogenetischen Bezügen vor und stellt erste Untersuchungen bei Autismus und Schizophrenien vor, die dazu dienen, soziale Verhaltensstörungen der betroffenen Patienten besser verstehen zu können.
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Summary


Human interaction requires an understanding of others’ minds, negotiating social relationships and developing social norms and values. Autism and schizophrenia are severe psychiatric syndromes both of which are characterised by poor social competence and violations of social rules and conventions. Gametheoretical scenarios allow to experimentally model these aspects, and to reveal commonalities and differences between these disorders at the behavioural level. In addition, functional brain imaging can assist in elucidating the underlying neural mechanisms. This overview summarises some game-theoretical models to explain altruism and social norm appreciation in evolutionary and ontogenetic perspective.The review highlights first results of studies using game theory to better understand social behavioural dysfunction in autism and schizophrenia.





[bookmark: N10700]
Schlüsselwörter

Autismus - 
Kooperation - 
Spieltheorie - 
Schizophrenie




[bookmark: N10713]
Keywords

Autism - 
cooperation - 
game theory - 
schizophrenia



 

[bookmark: ]

[bookmark: N10732]
	
Literatur


	
[bookmark: JR1628673-1]1 
          
            Agay N, 
          
          
            Kron S, 
          
          
            Carmel Z, 
          
          
            Mendlovic S, 
          
          
            Levkovitz Y. 
          
        Ultimatum bargaining behavior of people affected by schizophrenia. Psychiat Res 2008; 157 (1–3) 39-46. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-2]2 
          
            Amodio DM, 
          
          
            Frith CD. 
          
        Meeting of minds: the medial frontal cortex and social cognition. Nat Rev Neurosci 2006; 07 (04) 268-277. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-3]3 
          
            Andari E, 
          
          
            Duhamel J, 
          
          
            Zalla T, 
          
          
            Herbrecht E, 
          
          
            Leboyer M, 
          
          
            Sirigu A. 
          
        Promoting social behavior with oxytocin in high-functioning autism spectrum disorders. Proc Natl Acad Sci USA 2010; 107 (09) 4389-4394. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-4]4 
          
            Asperger H. 
          
        Die “Autistischen Psychopathen” im Kindesalter. Eur Arch Psy Clin N 1944; 117: 76-136. 





Google Scholar





	
[bookmark: JR1628673-5]5 
          
            Baron-Cohen S. 
          
        et al. Social intelligence in the normal and autistic brain: an fMRI study. Eur J Neurosci 1999; 11 (06) 1891-1898. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-6]6 
          
            Baron-Cohen S, 
          
          
            Wheelwright S, 
          
          
            Hill J, 
          
          
            Raste Y, 
          
          
            Plumb I. 
          
        The “Reading the Mind in the Eyes” Test revised version: a study with normal adults, and adults with Asperger syndrome or high-functioning autism. J Child Psychol Psychiatry 2001; 42 (02) 241-251. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-7]7 
          
            Baruk H. 
          
        La schizophrénie morale. Ann Méd Psychol 1968; 02 (02) 221-227. 





Google Scholar





	
[bookmark: JR1628673-8]8 
          
            Bechara A, 
          
          
            Damasio H, 
          
          
            Tranel D, 
          
          
            Anderson SW. 
          
        Dissociation of working memory from decision making within the human prefrontal cortex. J Neurosci 1998; 18 (01) 428-437. 





CrossrefPubMedGoogle Scholar





	
[bookmark: BR1628673-9]9 
          
            Bischof-Köhler D. 
          
        The development of empathy in infants. In: 
          
            Lamb M, 
          
          
            Keller H. 
          
        (eds) Infant Development. Perspectives from German speaking countries. Hillsdale: Lawrence Erlbaum Associates; 1991 





Google Scholar





	
[bookmark: JR1628673-10]10 
          
            Boyd R, 
          
          
            Peterson PJ. 
          
        Punishment allows the evolution of cooperation (or anything else) in sizable groups. Ethol Sociobiol 1992; 13: 171-195. 





CrossrefGoogle Scholar





	
[bookmark: JR1628673-11]11 
          
            Boyd R, 
          
          
            Peterson PJ. 
          
        Group beneficial norms can spread rapidly in a structured population. J Theor Biol 2002; 215: 287-296. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-12]12 
          
            Brüne M. 
          
        “Theory of mind” in schizophrenia: a review of the literature. Schizophr Bull 2005; 31 (01) 21-42. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-13]13 
          
            Brüne M, 
          
          
            Brüne-Cohrs U. 
          
        Theory of mind-evolution, ontogeny, brain mechanisms and psychopathology. Neurosci Biobehav Rev 2006; 30 (04) 437-455. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-14]14 
          
            Burns J. 
          
        The social brain hypothesis of schizophrenia. Psychiatr Danub 2006; 18 (3–4) 225-229. 





PubMedGoogle Scholar





	
[bookmark: JR1628673-15]15 
          
            Caldwell HK, 
          
          
            Stephens SL, 
          
          
            Young III WS. 
          
        Oxytocin as a natural antipsychotic: a study using oxytocin knockout mice. Mol Psychiatry 2009; 14: 190-196. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-16]16 
          
            Camerer CF. 
          
        Behavioural studies of strategic thinking in games. Trends Cogn Sci 2003; 07 (05) 225-231. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-17]17 
          
            Camerer CF. 
          
        Psychology and economics. Strategizing in the brain. Science 2003; 300 5626 1673-1675. 





PubMedGoogle Scholar





	
[bookmark: OR1628673-18]18 
          
            Charness G, 
          
          
            Gneezy U. 
          
        What’s in a name? Anonymity and social distance in dictator and ultimatum games. University of California, Santa Barbara – Department of Economics working paper series 2003.. 





Google Scholar





	
[bookmark: JR1628673-19]19 
          
            Corcoran R, 
          
          
            Cahill C, 
          
          
            Frith CD. 
          
        The appreciation of visual jokes in people with schizophrenia: a study of ‘mentalizing’ ability. Schizophr Res 1997; 24 (03) 319-327. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-20]20 
          
            Crespi B, 
          
          
            Badcock C. 
          
        Psychosis and autism as diametrical disorders of the social brain. Behav Brain Sci 2008; 31 (03) 241-61. 





PubMedGoogle Scholar





	
[bookmark: JR1628673-21]21 
          
            Dalton KM, 
          
          
            Nacewicz BM, 
          
          
            Johnstone T, 
          
          
            Schaefer HS, 
          
          
            Gernsbacher MA, 
          
          
            Goldsmith HH, 
          
          
            Alexander AL, 
          
          
            Davidson RJ. 
          
        Gaze fixation and the neural circuitry of face processing in autism. Nat Neurosci 2005; 08 (04) 519-526. 





CrossrefPubMedGoogle Scholar





	
[bookmark: BR1628673-22]22 
          
            Dawkins R. 
          
        The selfish gene. Oxford: Oxford University Press; 1976 





Google Scholar





	
[bookmark: JR1628673-23]23 
          
            Domes G, 
          
          
            Kumbier E, 
          
          
            Herpertz-Dahlmann B, 
          
          
            Herpertz S. 
          
        Autismus und soziale Kognition. Eine Übersicht funktioneller Bildgebungsstudien. Nervenarzt 2008; 79: 261-274. 





PubMedGoogle Scholar





	
[bookmark: JR1628673-24]24 
          
            Ebstein RP, 
          
          
            Israel S, 
          
          
            Chew SH, 
          
          SZhong 
          
            Knafo A. 
          
        Genetics of human social behavior. Neuron 2010; 65 (06) 831-844. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-25]25 
          
            Elliott R, 
          
          
            Völlm B, 
          
          
            Drury A, 
          
          
            McKie S, 
          
          
            Richardson P, 
          
          
            Deakin JW. 
          
        Co-operation with another player in a financially rewarded guessing game activates regions implicated in theory of mind. Soc Neurosci 2006; 01: 385-395. 





CrossrefPubMedGoogle Scholar





	
[bookmark: BR1628673-26]26 
          
            Falk A, 
          
          
            Fischbacher U. 
          
        A theory of reciprocity. Institute for empirical economic research. University of Zürich; 2000 





Google Scholar





	
[bookmark: JR1628673-27]27 
          
            Fehr E, 
          
          
            Schmidt KM. 
          
        A theory of fairness, competition and cooperation. The Q J Econ 1999; 114: 817-868. 





Google Scholar





	
[bookmark: JR1628673-28]28 
          
            Fehr E, 
          
          
            Fischbacher U. 
          
        Third-party punishment and social norms. Evol Hum Behav 2004; 25: 63-87. 





CrossrefGoogle Scholar





	
[bookmark: JR1628673-29]29 
          
            Fehr E, 
          
          
            Fischbacher U. 
          
        Social norms and human cooperation. Trends Cogn Sci 2004; 08 (04) 185-190. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-30]30 
          
            Fehr E, 
          
          
            Bernhard H, 
          
          
            Rockenbach B. 
          
        Egalitarianism in young children. Nature 2008; 454 7208 1079-1083. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-31]31 
          
            Goldman M, 
          
          
            Marlow-O’Connor M, 
          
          
            Torres I, 
          
          
            Carter CS. 
          
        Diminished plasma oxytocin in schizophrenic patients with neuroendocrine dysfunction and emotional deficits. Schizophr Res 2008; 98 (1–3) 247-255. 





CrossrefPubMedGoogle Scholar





	
[bookmark: BR1628673-32]32 
          
            Goodall J. 
          
        The chimpanzees of gombe: Patterns of behavior. Cambridge, MA: Harvard University Press; 1986 





Google Scholar





	
[bookmark: JR1628673-33]33 
          
            Güth W, 
          
          
            Schmittberger R, 
          
          
            Schwarze B. 
          
        An experimental analysis of ultimatum bargaining. J Econ Behav Organ 1982; 03 (04) 367-388. 





CrossrefGoogle Scholar





	
[bookmark: JR1628673-34]34 
          
            Henrich J, 
          
          
            Boyd R. 
          
        Why people punish defectors. Weak conformist transmission can stabilize costly enforcement of norms in cooperative dilemmas. J Theor Biol 2001; 208 (01) 79-89. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-35]35 
          
            Jensen K, 
          
          
            Call J, 
          
          
            Tomasello M. 
          
        Chimpanzees are rational maximizers in an ultimatum game. Science 2007; 318: 107-109. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-36]36 
          
            Johnson DL. 
          
        The moral judgment of schizophrenics. J Nerv Ment Dis 1960; 130 (04) 278-285. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-37]37 
          
            Kahlbaum K. 
          
        Über eine klinische Form des moralischen Irreseins. Allgemeine Zeitschrift für Psychiatrie 1885; 41: 711. 





Google Scholar





	
[bookmark: JR1628673-38]38 
          
            Knoch D, 
          
          
            Pascual-Leone A, 
          
          
            Meyer K, 
          
          
            Treyer V, 
          
          
            Fehr E. 
          
        Diminishing reciprocal fairness by disrupting the right prefrontal cortex. Science 2006; 314 5800 829-832. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-39]39 
          
            Knutson B, 
          
          
            Adams CM, 
          
          
            Fong GW, 
          
          
            Hommer D. 
          
        Anticipation of increasing monetary reward selectively recruits nucleus accumbens. J Neurosci 2001; 21: RC159. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-40]40 
          
            Koenigs M, 
          
          
            Tranel D. 
          
        Irrational economic decisionmaking after ventromedial prefrontal damage: evidence from the ultimatum game. J Neurosci 2007; 27 (04) 951-956. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-41]41 
          
            Kosfeld M, 
          
          
            Heinrichs M, 
          
          
            Zak PJ, 
          
          
            Fischbacher U, 
          
          
            Fehr E. 
          
        Oxytocin increases trust in humans. Nature 2005; 435: 673-676. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-42]42 
          
            Kringelbach ML. 
          
        The human orbitofrontal cortex: linking reward to hedonic experience. Nat Rev Neurosci 2005; 06 (09) 691-702. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-43]43 
          
            Liszkowski U, 
          
          
            Carpenter MAS, 
          
          
            Tomasello M. 
          
        Twelveand 18-month-olds point to provide information for others. J Cogn Dev 2006; 07: 173-187. 





CrossrefGoogle Scholar





	
[bookmark: JR1628673-44]44 
          
            Mealey L. 
          
        The sociobiology of sociopathy: An integrated evolutionary model. Behav Brain Sci 1995; 18 (03) 523-599. 





CrossrefGoogle Scholar





	
[bookmark: JR1628673-45]45 
          
            Miller EK, 
          
          
            Cohen JD. 
          
        An integrative theory of prefrontal cortex function. Annu Rev Neurosci 2001; 24: 167-202. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-46]46 
          
            Mitchley NJ, 
          
          
            John JB, 
          
          
            Gray M, 
          
          
            Martin DNB, 
          
          
            Livingston G. 
          
        Comprehension of irony in schizophrenia. Cogn Neuropsychiatry 1998; 03 (02) 127-138. 





CrossrefGoogle Scholar





	
[bookmark: JR1628673-47]47 
          
            Modahl C, 
          
          
            Green L, 
          
          
            Fein D, 
          
          
            Morris M, 
          
          
            Waterhouse L, 
          
          
            Feinstein C, 
          
          
            Levin H. 
          
        Plasma oxytocin levels in autistic children. Biol Psychiatry 1998; 43 (04) 270-277. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-48]48 
          
            Nash J. 
          
        Equilibrium points in n-person games. Proc Natl Acad Sci USA 1950; 36 (01) 48-49. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-49]49 
          
            Nowak MA, 
          
          
            Sigmund K. 
          
        Evolution of indirect reciprocity by image scoring. Nature 1998; 393 6685 573-577. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-50]50 
          
            Paus T. 
          
        Primate anterior cingulate cortex: where motor control, drive and cognition interface. Nat Rev Neurosci 2001; 02 (06) 417-424. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-51]51 
          
            Premack D, 
          
          
            Woodruff G. 
          
        Does the chipmanzee have a theory of mind?. Behav Brain Sci 1978; 01: 515-526. 





CrossrefGoogle Scholar





	
[bookmark: JR1628673-52]52 
          
            de Quervain DJD, 
          
          
            Fischbacher U, 
          
          
            Treyer V, 
          
          
            Schellhammer M, 
          
          
            Schnyder U, 
          
          
            Buck A, 
          
          
            Fehr E. 
          
        The neural basis of altruistic punishment. Science 2004; 305 5688 1254-1258. 





CrossrefPubMedGoogle Scholar





	
[bookmark: BR1628673-53]53 
          
            Rogers SJ, 
          
          
            Williams JHG. 
          
        Imitation and the social mind: autism and typical development. New York: Guilford Press; 2006 





Google Scholar





	
[bookmark: OR1628673-54]54 
          
            Rosenfeld AJ, 
          
          
            Lieberman JA, 
          
          
            Jarskog LF. 
          
        Oxytocin, dopamine, and the amygdala: a neurofunctional model of social cognitive deficits in schizophrenia. Schizophr Bull. 2010 doi.org/10.1093/schbul/sbq015.. 





PubMedGoogle Scholar





	
[bookmark: JR1628673-55]55 
          
            Rutherford MD, 
          
          
            Baron-Cohen S, 
          
          
            Wheelwright S. 
          
        Reading the mind in the voice: a study with normal adults and adults with Asperger syndrome and high functioning autism. J Autism Dev Disord 2002; 32 (03) 189-194. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-56]56 
          
            Sally D, 
          
          
            Hill E. 
          
        The development of interpersonal strategy: autism, theory-of-mind, cooperation and fairness. J Econ Psychol 2006; 27 (01) 73-97. 





CrossrefGoogle Scholar





	
[bookmark: JR1628673-57]57 
          
            Sanfey AG, 
          
          
            Rilling JK, 
          
          
            Aronson JA, 
          
          
            Nystrom LE, 
          
          
            Cohen JD. 
          
        The neural basis of economic decisionmaking in the ultimatum game. Science 2003; 300 5626 1755-1758. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-58]58 
          
            Seymour B, 
          
          
            Singer T, 
          
          
            Dolan R. 
          
        The neurobiology of punishment. Nat Rev Neurosci 2007; 08 (04) 300-311. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-59]59 
          
            Singer T, 
          
          
            Seymour B, 
          
          
            O’Doherty JP, 
          
          
            Stephan KE, 
          
          
            Dolan RJ, 
          
          
            Frith CD. 
          
        Empathic neural responses are modulated by the perceived fairness of others. Nature 2006; 439 7075 466-469. 





CrossrefPubMedGoogle Scholar





	
[bookmark: BR1628673-60]60 
          
            Sober E, 
          
          
            Wilson DS. 
          
        Unto others: The evolution and psychology of unselfish behavior. Cambridge: Harvard University Press; 1998 





Google Scholar





	
[bookmark: JR1628673-61]61 
          
            Spitzer M, 
          
          
            Fischbacher U, 
          
          
            Herrnberger B, 
          
          
            Grön G, 
          
          
            Fehr E. 
          
        The neural signature of social norm compliance. Neuron 2007; 56 (01) 185-196. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-62]62 
          
            Stone VE, 
          
          
            Baron-Cohen S, 
          
          
            Knight RT. 
          
        Frontal lope contributions to theory of mind. J Cogn Neurosci 1998; 10: 640-656. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-63]63 
          
            Takagishi H, 
          
          
            Kameshima S, 
          
          
            Schug J, 
          
          
            Koizumi M, 
          
          
            Yamagishi T. 
          
        Theory of mind enhances preference for fairness. J Exp Child Psychol 2010; 105 (1–2) 130-137. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-64]64 
          
            Trivers RL. 
          
        The evolution of reciprocal altruism. Q Rev Biol 1971; 46: 35-57. 





CrossrefGoogle Scholar





	
[bookmark: JR1628673-65]65 
          
            Völlm B, 
          
          
            Richardson P, 
          
          
            McKie S, 
          
          
            Elliott R, 
          
          
            Dolan M, 
          
          
            Deakin B. 
          
        Neuronal correlates of reward and loss in Cluster B personality disorders: a functional magnetic resonance imaging study. Psychiat Res 2007; 15: 151-67. 





Google Scholar





	
[bookmark: JR1628673-66]66 
          
            Warneken F, 
          
          
            Tomasello M. 
          
        Altruistic helping in human infants and young chimpanzees. Science 2006; 311 5765 1301-1303. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-67]67 
          
            Wimmer H, 
          
          
            Perner J. 
          
        Beliefs about beliefs: representation and constraining function of wrong beliefs in young children’s understanding of deception. Cognition 1983; 13 (01) 103-128. 





CrossrefPubMedGoogle Scholar





	
[bookmark: JR1628673-68]68 
          
            Wischniewski J, 
          
          
            Brüne M. 
          
        Moral reasoning in schizophrenia: an explorative study in economic decision-making. Cogn Neuropsychiatry 2011; 25: 1-16. 





Google Scholar





	
[bookmark: JR1628673-69]69 
          
            van ’t Wout M, 
          
          
            Kahn RS, 
          
          
            Sanfey AG, 
          
          
            Aleman A. 
          
        Affective state and decision-making in the ultimatum game. Exp Brain Res 2006; 169 (04) 564-568. 





CrossrefPubMedGoogle Scholar










 









    
  

  
    
      
        

      

    

    
      
        
        


      

    

  


  

  
  
    
      
      
    
    
      
        
        
      

    
  




  
  
    
      
      
    
    
      
        
        
      

    
  



  







    
    


















  






      

      

  
    Top of Page
  

  
    
      ©  Georg Thieme Verlag KG | 
      
      
        Imprint |
        Privacy policy statement |
      
      Smartphone Version
      

      
        Your Current IP Address: 34.205.43.164
      

    

    

  




      


  
    
  
  
  
    
    
      
        
        
        
        
      
      
      
      
    
  
  




    

    






    

    
      
        
      
    

    
    


    
      
      
      
    

  